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Sociodemographic,
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factors affecting uses of plants
from open ecosystems: Insights
for improved livelihoods and
biodiversity conservation
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The sustainable management of open ecosystems requires the committed
participation of the neighboring people. Attention should be given to plant
species ecology, which conditions the rate of vegetation growth. Sociocultural
and ecological factors contribute to both the loss and the conservation of fragile
ecosystems. Owing to the importance of traditional medicine in Benin, a focus
has been made on the selection of species in this field as a case study for
highlighting the factors that drive the selection of plant species in Benin. Further
inferences highlight the conservation status of the selected woodlands and
savannas. The study assessed the effects of people’s sociodemographic status
and species’ ecological parameters on the variation in people’'s knowledge
associated with species’ usefulness in traditional medicine in Benin. An
ethnobotanical survey was conducted through semi-structured individual
interviews with 590 specialists in traditional medicine. A conditional inference
tree model was combined with a generalized linear model to determine the
factors associated with traditional medicinal knowledge (TMK). It was found that
TMK varied with informant ethnicity, source of knowledge, membership position,
age, instruction level, and professional activity. As for the ecological and species
accessibility factors, phytodistrict, mode of reproduction of the species, reasons
for the species’ disappearance, availability, and conservation status influenced
TMK. When combining the two categories of factors, phytodistrict, habitat of
species conservation, source of knowledge, and membership position of the
informants were highlighted as the principal factors that influenced TMK. These
identified factors should be integrated into a comprehensive management plan
for TMK conservation and biodiversity management, and the sustainable use of
savanna resources. Through this, sustainable management of open ecosystems,
resulting in biodiversity conservation, livelihood improvement, and climate
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change mitigation, will be achieved. Such a plan should be based on the mix of
ethnicities and the diversity of the species’ habitat in each phytodistrict.
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species availability

1 Introduction

Plants hold an important place in human life, considering their
numerous uses in food, medicine, culture, agroforestry, and
technology (Goussanou et al., 2011; Mangambu et al, 2012). In
developing countries, alongside agriculture, breeding animals, and
fishing, the harvesting of non-woody forest products is an
important income source for rural communities (Salhi et al,
2010; Allabi et al., 2011; Aniruddha and Ghosh, 2011). In
developing countries, 22%-28% of household income comes from
forests (Pouliot and Treue, 2013; Angelsen et al., 2014). Traditional
medicine, i.e., the consumption of plants with little or no processing
for the purpose of wellbeing, is of great importance in such
countries. According to the World Health Organization (WHO),
an estimated 3.5 billion people in such countries depend on
medicinal plants as part of their primary healthcare (Balick and
Cox, 1996). Thus, plants can be viewed as cultural and economic
markers of human history (Kamari et al., 2009; Chibembe et al.,
2015). For centuries, breeders and healers have accumulated
ethnobotanical knowledge to take care of themselves and their
animals. They use plants to treat pains and injuries (Benkhnigue
et al,, 2011). This knowledge has been orally transmitted through
society and remains a specific social group patrimony (Tamboura
et al, 1998). Each community has its own traditional medicine.
Today, the transmission of endogenous knowledge is threatened by
globalization, modernization, and market integration (Aswani et al.,
2018). This knowledge is also being eroded by the decline of
custodians of indigenous knowledge and the lack of interest from
the younger generation in this knowledge (Brouwer et al., 2005).
The gradual loss of traditional medicinal knowledge has intensified
the harvesting of plants, thus threatening them (Tuttolomondo
et al., 2014). Worldwide, sociocultural factors have been shown to
influence traditional medicinal plant knowledge (Dapar et al,
2020). Indeed, the societal gaps caused by these factors may result
in the disappearance of traditional knowledge and practices.

In Benin, some studies have shown that age is among the
sociocultural factors that positively influence traditional knowledge
(Assogbadjo et al., 2011; Gouwakinnou et al., 2011). Some studies
report that a person’s knowledge peaks in their sixties (a curve with
its maximum during a person’s sixties) (Kang et al, 2013). In
contrast, other studies (e.g. Dassou, 2014) have reported a negative
influence of age, indicating that the sociocultural factors
contributing to traditional knowledge conservation may vary
depending on context. Profession and sex were also found to have

Frontiers in Conservation Science

a significant effect on local people’s knowledge about plant use, and
no significant effects were found for income level, education, and
residency status (Byg and Balslev, 2004).

In general, ethnobotanical knowledge is influenced by
sociocultural and ecological factors. Concerning sociocultural factors,
the main factors highlighted in studies are ethnicity, age, sex, religion,
instruction level, geographic position, and profession (Houehanou
et al, 2011; Beltran-Rodriguez et al., 2014; Ahoyo et al., 2018).
Sociodemographic attributes are often correlated to local knowledge
of plants” uses (Albuquerque et al., 2011; Hanazaki et al., 2013; Gaoue
et al, 2017). On the other hand, the plants used by a community also
depend on some biological (e.g., specific medicinal properties) and
ecological (e.g., growth forms) factors (Akerreta et al.,, 2007). The most
accessible and available plants seem to be better known and hence used
more frequently (Nzuki, 2016). The availability hypothesis states that
plants are used for medicine owing to their greater accessibility or local
abundance (Voeks, 2004; Albuquerque, 2006). “Availability” can
include the physical distance from a home or community to the
location where the plant grows in the wild, its seasonality, abundance,
and price, and access to markets, gardens, or natural areas where the
plant is found (Albuquerque, 2006; Estomba et al., 2006). The
resource-use behavior by local people is often ecologically driven,
based on the abundance of resources (Low, 1996). Ecological
disturbances are influenced by climate variation (Jhariya and Yadav,
2018). Looking at this through an ecological stoichiometry lens, some
researchers (Van de Waal et al,, 2018) propose that humans tend to
select the highly qualitative plants that could be the easiest to find.
Therefore, a plant’s versatility and usefulness increase the threat to it,
and this problem is worsening owing to the delayed growth of plants.
The vegetation patches in Benin, comprising woodlands and savannas,
are currently facing severe upheavals from global changes and the
factors cited above. Traditional medicine is a wide field for the evidence
of anthropogenic pressure on species in Africa, hence sharpening the
vegetation patches.

To better understand the relationship between humans and plants
in traditional medicine, researchers have developed a quantitative
approach for such ethnopharmacological study, measuring values
and indices to quantify the relationship (Reyes-Garcia et al., 20065
Tardio and Pardo-de-Santayana, 2008; Bussmann et al., 2016).

In this context, this paper assessed the importance of species’
usefulness and ecology in their selection for traditional medicine.
People’s sociodemographic factors and environmental factors were
linked to traditional medicinal knowledge (TMK). Specifically, the
study addresses the following questions:
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-What are the sociodemographic and ecological factors that
influence TMK in Benin?

-Does species accessibility increase ethnomedicinal use?

Owing to the importance of traditional medicine in Benin for
people’s wellbeing (both in terms of health and income generation),
this study focuses on plants used in traditional medicine. Further
inferences highlight the conservation status of the selected
woodlands and savannas.

2 Materials and methods

2.1 Study area

The study was carried out in Benin, which is located between 6°
30'N and 12°30’'N and 1°'E and 3°40’E and covers 114,763 km? The
human population is about 12,909,041, of which 51.2% are women.
This population’s annual growth rate is 3.5% [National Institute of
Statistics and Economic Analysis (INSAE, 2016), 2016]. The annual
rainfall ranges from 900 mm to 1,300 mm, forming three climatic
zones (Guineo-Congolese, Sudano-Guinean, and Sudanian) split
into 10 phytogeographical districts (Figure 1). The phytodistricts
correspond to the smallest floristic and climatic units encountered
in each climatic zone (Adomou, 2005; Adomou et al., 2011). Each
climatic zone has a human population comprising multiple
ethnicities, and each of them holds several specifics habits. In
rural areas, where farming is the primary activity, modern
healthcare services are lacking and plant species are mostly used
to treat diseases. Indigenous people use traditional medicine
knowledge (TMK) to maintain their health systems. TMK has
been crucial for centuries and is at present because many people
in African rural communities have limited access to modern

10.3389/fcosc.2023.1127567

medicines, owing to their high cost and the increasing circulation
of fake drugs in Africa (Klein, 2019; Vorrath and Voss, 2019). The
knowledge of medicinal plant uses and practices seems greater
among the older generations than the younger generations. Indeed,
ethnomedicinal knowledge often increases with age, and the elders
have more accumulated indigenous knowledge of medicinal plants
than the younger generation (Abebe and Teferi, 2021).

2.2 Sampling and data collection

A total of 590 informants ranging from 22 to 96 years old were
interviewed, 11% of whom were women. The data collection focused
on the sociodemographic characteristics of informants as well as
ecological factors. The sociodemographic characteristics recorded
comprised sex, ethnicity, age, level of education, marital status,
household status, knowledge source, and primary activity (Table 1).

Regarding the species’ ecological factors, species accessibility and
ecology were considered. Species accessibility comprised the selling of
its organs (availability on market: abundant, moderate, scarce), cost of
its organs (free, moderate, expensive, very expensive), number of used
parts (single or several), and reasons for the species’ disappearance
[agriculture, medicinal overexploitation, technology, witchcraft (evil
spirits)]. Ecological factors concerned ecological availability (abundant,
moderate, scarce), habitat (forest, fallow, farm, home, or garden),
conservation difficulty (easy or hard), and reproduction mode
(slipping, seedling, rooting, or young plant).

2.3 Data analysis

To quantify the TMK held by each informant, an
Ethnomedicinal Knowledge Index (EKI), adapted from Bennett
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FIGURE 1
Situation map of the study area.
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TABLE 1 Phytodistricts and informants sociodemographic

characteristics.

Factors and modalities

Phytodistrict

Informants (n)

Coastal 24
Pobe 41
Oueme Valley 33
Plateau 73
Zou 25
South Borgou 63
Bassila 118
North Borgou 51
Atacora Chain 109
Mekrou-Pendjari 53
Sex
Female 64
Male 526
Age
Young 112
Older 225
Elder 253
Instruction level
Illiterate 473
Primary 67
Secondary 50
Marital status
Single 22
Monogamous 422
Polygamous 3
Divorced/widower 143
Household status
Household chief 560
Conjoint 4
Grand parent 9
Child 17
Knowledge source
Training 10
Father/mother 429
Spouse 6
Dream 11
Grandparent 80
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TABLE 1 Continued

Factors and modalities Informants (n)

Uncle/aunt ‘ 54
Main activity
Healer 313
Breeder 146
Medicinal plant seller 131
Ethnicity
Adja-Ayizo-Tori 13
Bariba 43
Biali-Boo-Pila-Pila-Yom 22
Dendi 12
Fon-Goun 70
Gando-Gourmaché-Wama 20
Ife 52
Isha-Lokpa 17
Mahi 25
Nago-Yoruba 122
Peuhl 161
Xoli 33

and Prance’s (Bennett and Prance, 2000) relative importance index,
was used and defined as follows:

EKI = (NBS + NP)/2

where NBS = NBS/NBS; and NP = NP;/NP,. NBS is the relative
number of body systems. It was computed by dividing the number of
body systems cited by informant i (NBS;) by the total number of cited
body systems by all informants (NBS,). NP is the number of
pharmacological properties. It was computed by dividing the number
of pharmacological properties cited by a given informant (NP;) by the
total number of pharmacological properties cited by all
informants (NP,).

Descriptive statistics were used to describe TMK’s relationship with
the sociodemographic and ecological characteristics of the informant’s
area. To identify the socioeconomic and ecological factors that most
influenced TMK,; a conditional inference tree model was produced with
“party” (Hothorn et al., 2006) and “strucchange” (Zeileis et al., 2002)
packages on the matrix of sociodemographic and ecological factors
(Table 1) and EKI as a response variable. A first conditional inference
tree model was generated with the sociodemographic factors sex, age,
instruction level, marital status, household status, knowledge source,
main activity, and ethnicity. The significance of influencing factors was
also examined with a generalized linear model (GLM). A second
conditional inference tree model was generated with species’
ecological factors. A final model was tested that included both
sociodemographic and ecological factors. This allowed us to consider
possible confounding effects that might not have been caught with the
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individual models (i.e., the sociodemographic factors model and
ecological factors model).

The medicinal species considered in the study comprised 116
woody species belonging to 90 genera and 34 families. The
predominant families were Leguminosae (28 species), Moraceae (11
species), Rubiaceae (nine species), and Combretaceae (nine species)
(Table 2). The Angiosperm Phylogeny Group IV (APG IV)
classification of flowering plants was used to classify the species
within families. Voucher specimens were also set for species
identification with the help of experts from the National Herbarium,
University of Abomey-Calavi (Ahoyo et al., 2021).

All statistical analyses were done with R statistical freeware (R Core
Team, 2017).

3 Results

3.1 Ethnomedicinal knowledge variation
with sociodemographic factors

3.1.1 Descriptive statistics on
sociodemographic factors

Ethnomedicinal knowledge varied with sociodemographic factors
(Figure 2). EKI score varied significantly with informant sex (a).
Women had higher EKI values than men. Informants with no
formal education were more knowledgeable about medicinal plants
than informants who had a higher instruction level (c). Medicinal plant
sellers also had more medicinal knowledge than healers, breeders, and

TABLE 2 Number of cited species.

10.3389/fcosc.2023.1127567

other groups such as traders, hunters, and craftsmen (e). Concerning
marital status (f), EKI values of widowers or divorced were lower than
those of monogamous. EKI values were lower than those of
polygamists. Household mothers were the most knowledgeable;
conversely, children held the least knowledge of medicinal plants (d).
EKI scores were higher in informants who received their knowledge
from their genitors (vertical transmission) (b).

When the age effect was considered, the maximum knowledge
was found among those between 50 and 65 years old, whereas the
minimum was among those approximately 65 years old (Figure 3).

3.1.2 Pattern effects of sociodemographic factors
on ethnomedicinal knowledge

Ethnic group was the main sociodemographic factor
influencing EKI (Figure 4: nodes 1 and 3). Two groupings of
ethnic groups were first discriminated. Those belonging to the
Gourmacheé (3), Mahi (4), Fon (7), and Nago (8) groups, totaling
238 informants (node 2), were separated from those belonging to
the Yoruba, Boo, Lokpa, Adja, Pila Pila, Ayizo, Goun, Tori, Wama,
Biali, Gando (1), Isha (2), Xoli (5), Bariba (6), and Peuhl (9) groups
(node 1). The latter grouping was further separated into two
groupings: the 52 Bariba informants (6) (node 5), and the
remaining 300 informants in node 4. These three groupings of
informant ethnicities were delineated according to EKI. EKI values
varied from 5 to 8 within the first two groups. On average, the EKI
value was 7 for informants in node 2 and 6 for informants in node 4.
The last group had an ethnomedicinal knowledge index of
approximately 6 (leave 5). Thus, the Gourmaché, Mahi, Fon, and

Family Genus Scientific name Local name(s) :8::;: Frequency of citation
Anacardiaceae Lannea Lannea acida A. Rich. Aku (n) 2617 14
Lannea barteri (Oliv.) Engl. Zouzou (f) 1528 24
Ozoroa Ozoroa insignis Delile Bourguel/Guru gahi (p) 9
Sclerocarya Sclérocarya birrea (A. Rich.) Hochst. Edi/Eéri (p) 2399 30
Spondias Spondias mombin L. Tyeye/Iyeye/Ashe/Akiko (n) 823 4
Annonaceae Annona Annona muricata L. Wiglo (f) 31
Annona senegalensis Pers. Embo (n) 1996 59
Uvaria Uvaria chamae P. Beauv. Tigeéra (b) 372 13
Apocynaceae Alstonia Alstonia congensis Engl. Afa (n) 22
Rauvolfia Rauvolfia vomitoria Afzel. Rébe (n) 6
Strophanthus Strophanthus hispidus DC. Dina (b) AAC 208 3
Arecaceae Borassus Borassus aethiopum Mart. Dadoru (b) 4158 1
Bignoniaceae Crescentia Crescentia cujete L. Djilidjalaii (p) 4
Kigelia Kigelia africana (Lam.) Benth. Kpandoro (n) 3178 46
Newbouldia Newbouldia laevis (P. Beauv.) Seem. Akoko (n), Désregueé (f) 22
Stereospermum Stereospermum kunthianum Cham. Ajadin or Ajadeé (n) 7
Bixaceae Cochlospermum | Cochlospermum planchonii Hook. f. ex Planch. Ajinaku vokanfun 6
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TABLE 2 Continued

10.3389/fcosc.2023.1127567

Scientific name Local name(s) :3§:g§: Frequency of citation
Boraginaceae Cordia Cordia sebestena L. Cordia (fr)m Kutin (f) 9
Burseraceae Boswellia Boswellia dalzielii Hutch. Anakei (p) 12
Commiphora Commiphora africana (A. Rich.) Endl 6
Cannabaceae Trema Trema orientalis (L.) Blume Afefe (n) AAC 214 2
Celastraceae Gymnosporia Gympnosporia senegalensis (Lam.) Loes. Guiel gotel (p) 3
Chrysobalanaceae = Maranthes Maranthes polyandra (Benth.) Prance Gorodjei (p) 1531 4
Clusiaceae Garcinia Garcinia kola Heckel Atidé hounsa (n) 5
Symphonia Symphonia globulifera L. f. 3
Combretaceae Anogeissus Anogeissus leiocarpa (DC.) Guill. & Perr. Agnin (n), Kakira (b) 1053 50
Combretum Combretum collinum Fresen. Gbodomi (n), Gbagobosa (b) AAC 192 57
Combretum micranthum G. Don Kinkeliba (fr) 1226 18
Combretum nigricans Lepr. ex Guill. & Perr Akporo (n) 13
Combretum sericeum G.Don 6
Guiera Guiera senegalensis J. F. Gmel. Gueloki (p) 2560 17
Pteleopsis Pteleopsis suberosa Engl. & Diels Okuu (n) 701 34
Terminalia Terminalia avicennioides Guill. & Perr. Béro (b) AAC 211 20
Terminalia glaucescens Planch. ex Benth. Wawo (n) 40
Ebenaceae Diospyros Diospyros mespiliformis Hochst. ex A. DC. Igi odu (n), Wimbu (b) AAC 195 21
Euphorbiaceae Bridelia Bridelia ferruginea Benth. Kpekpela (b), Woman (n) 4
Croton Croton gratissimus Burch. Aje kofole (n) 9
Jatropha Jatropha curcas L. Xoukpoti (f) 11
Jatropha gossypiifolia L. Yinkpotin (f), Akpo kpikpa (n) 19
Gentianaceae Anthocleista Anthocleista vogelii Planch. Agbassa/Agbossa (n) 52
Lamiaceae Vitex Vitex doniana Sweet Ognin (n), Akumalakpa (b) 876 7
Lecythidaceae Napoleonaea Napoleonaea imperialis P. Beauv. Abli kpodo (n) 7
Leguminosae Acacia Acacia ataxacantha DC. Sakissoura (b) AAC 186 16
Acacia dudgeoni Holland Patuki (p) 3
Acacia gourmaensis A.Chev. Barkey dimi (p) 4
Acacia nilotica (L.) Delile Banyi (b) AAC 187 4
Acacia senegal (L.) Willd Kobay/siliyahi (p) 9
Acacia seyal Delile Aluki (p) 2
Afzelia Afzelia africana Pers. Akpaka (n), Gbebu (b) 1560 32
Aganope Aganope stuhlmannii (Taub.) Adema Siro (b) AAC 189 14
Albizia Albizia adianthifolia (Schum.) W. Wight Agla (n) 11
Burkea Burkea africana Hook. Atakpa (n), Aiginru (b) 686 20
Cassia Cassia sieberiana DC. Agbeélokokpanron (n) 2299 45
Daniellia Daniellia ogea (Harms) Holland Zaxaya (f) 25
Daniellia oliveri (Rolfe) Hutch. & Dalziel Wuya (n), Yanburu (b) 629 16
Detarium Detarium microcarpum Guill. & Perr. Beheru (b), Olo (n) AAC 194 34
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TABLE 2 Continued

10.3389/fcosc.2023.1127567

Scientific name Local name(s) Voucher Frequency of citation
number
Dialium guineense Willd. Oyi (n) 1
Dichrostachys Dichrostachys cinerea (L.) Wight & Arn. Bouiri (p) 2
Entada Entada africana Guill. & Perr. ‘Wodombou (b) 226 14
Indigofera Indigofera prieureana Guill. & Perr. 1
Isoberlinia Isoberlinia doka Craib & Stapf I:kaa (n) 1277 2
Parkia Parkia biglobosa (Jacq.) G. Don Ougba (n), Dumbu (b) 4198 64
Pericopsis Pericopsis laxiflora (Baker) Meeuwen Féréku (b) 1845 21
Piliostigma Piliostigma thonningii (Schum.) Milne-Redh. Tibakle (p) 72
Prosopis Prosopis africana (Guill. & Perr.) Taub. Akakayi (n), Soba (b) 1054 31
Pterocarpus Pterocarpus erinaceus Poir. Aikpé (n), Tonan (b) 1690 74
Senna Senna siamea (Lam.) H. S. Irwin & Barneby Kenuma (f), Cassia du Siam (fr) 2
Senna singueana (Delile) Lock Ajangbolou (n) 8
Tamarindus Tamarindus indica L. Monsoso (n) 1715 20
Loganiaceae Strychnos Strychnos innocua Delile Mabantaraii (p) 2053 6
Strychnos spinosa Lam. Guroku duabu (b) 14
Malvaceae Adansonia Adansonia digitata L. 16
Bombax Bombax costatum Pellegr. & Vuillet 31
Ceiba Ceiba pentandra (L.) Gaertn. Munoru (b) 1710 25
Cola Cola gigantea A. Chev Xonbo goto (f) 4206 27
Cola millenii K. Schum. Alovi aton (f) 27
Grewia Grewia mollis Juss. Dalaii (p) 14
Sterculia Sterculia setigera Delile Aleguiloko (n), Korokoru (b) AAC 207 11
Meliaceae Azadirachta Azadirachta indica A. Juss. Neem (fr) 39
Khaya Khaya senegalensis (Desv.) A. Juss. Aganwo (n), Kayi (p), Gbira (b) 2436 177
Pseudocedrela Pseudocedrela kotschyi (Schweinf.) Harms Tchaguidi (n), Bisisumbu (b) 834 47
Moraceae Antiaris Antiaris toxicaria Lesch. Goxo (f) B163 7
Ficus Ficus exasperata Vahl Gadu (b), Ikpi (n) 8
Ficus glumosa Delile Gakunoku (b) AAC 197 6
Ficus platyphylla Delile 1
Ficus polita Vahl 1
Ficus sur Forssk. Rimatabetchei (p) AA 6741 8
Ficus sycomorus L. Hibi (p) 17
Ficus trichopoda Baker Xon ti kokoé (n) 994 13
Ficus vallis-choudae Delile Okpoto (n) 2380 10
Treculia Treculia africana Decne. ex Trécul Azongbo (f) 20
Myrtaceae Psidium Psidium guajava L. 1
Syzygium Syzygium guineense (Willd.) DC. ‘Waa wasou (n) 3350 4
Ochnaceae Lophira Lophira lanceolata Tiegh. ex Keay Okpaha (n), Wawura (b) 518 45
Olacaceae Ximenia Ximenia americana L. Samnourou (b) AAC 217 21
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TABLE 2 Continued

10.3389/fcosc.2023.1127567

Family Genus Scientific name Local name(s) :ﬁ;cl?ee: Frequency of citation
Opiliaceae Opilia Opilia amentacea Roxb. 1
Phyllanthaceae Flueggea Flueggea virosa (Roxb. ex Willd.) Royle Chan’chala 16
Hymenocardia Hymenocardia acida Tul. Ehunkpo (n), Sinman (b) 51
Phyllanthus Phyllanthus reticulatus Poir. Iranje (n) 2
Uapaca Uapaca heudelotii Baill. Akou (n) 12
Uapaca togoensis Pax Faru (b) AAC 215 7
Polygalaceae Securidaca Securidaca longipedunculata Fresen. Ikpata (n), Sonuan (b) 196 15
Rubiaceae Crossopteryx g;iﬁfp teryx febrifuga (Afzel. ex G. Don) Nyan hili (n) AA 6740 15
Gardenia Gardenia erubescens Stapf & Hutch. Dan (b) AAC 200 12
Gardenia ternifolia Schumach. & Thonn. Kikiba (n), Dahiru (b) AAC 201 33
Mitragyna Mitragyna inermis (Willd.) Kuntze Kiwu (n) 2089 18
Morinda Morinda lucida Benth. Owouwo (n) 14
Pavetta Pavetta corymbosa (DC.) F. N. Williams Lotou/Lohou (n) 13
Pavetta crassipes K. Schum. Maremura (b) 17
Psychotria Psychotria psychotrioides (DC.) Roberty Atéwo meré (n) 4
Sarcocephalus Sarcocephalus latifolius (Sm.) E. A. Bruce Igbessi (n), Monganru (b) AA 6739 85
Sapindaceae Blighia Blighia sapida K. D. Koenig Djérébu (b) 872 14
Lecaniodiscus Lecaniodiscus cupanioides Planch. ex Benth. Hlihon/Ayin (n) 12
Sapotaceae Vitellaria Vitellaria paradoxa C. F. Gaertn. (E;)ﬁn (n), Sumbu (n), Caréhi 1806 55
Ulmaceae Holoptelea Holoptelea grandis (Hutch.) Mildbr. Sayo (n) AAC 203 7
Zygophyllaceae Balanites Balanites aegyptiaca (L.) Delile Emi/Ugo (f) 2575 8

Legend of local names of species. n, Nagot; f, Fongbe; p, Fulani; b, Bariba; fr, French.

Nago were the most knowledgeable in ethnomedicine plant use in
Benin among those cited above.

The summary of the GLM showed that ethnic group, age, and
instruction level had a significant effect on EKI value. The
informants’ activity [e.g., breeder vs. other than first plant users
(p = 0.041)], the source of their knowledge [e.g., friends (p = 0.008),
training (p = 0.02), and parents: father/mother (p = 0.045)
compared with other sources such as grandparent, uncle, and
aunt as the reference level], and their membership [communal vs.
departmental/national (p = 0.000)] also contributed to differences in
knowledge. Likewise, some of the above factors also had a
significant effect on ethnomedicinal knowledge. This was the case
for the interactions between sex and membership [e.g., male:
communal (p = 0.032)], marital status and membership [e.g.,
monogamic: communal (p = 0.011) or divorced/widower:
communal (p = 0.043)], marital status and activity [e.g.,
monogamic: healers (p = 0.029)], and source of knowledge and
membership [e.g., friends: communal (p = 0.015) or parents (father/
mother): communal (p = 0.006)] (Table 3).

Thus, the knowledge index seems to decrease with the instruction
level. Considering activity, the healers gathered the most knowledge,
followed by breeders and plant sellers. Considering knowledge source,
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the healers who received their knowledge from their grandparents had
the highest ethnomedicinal knowledge index. Regarding the
membership situation, the most knowledgeable healers were involved
in departmental or national associations.

3.2 Effects of plant ecological factors on
ethnomedicinal knowledge

3.2.1 Descriptive statistics on ethnomedicinal
knowledge by plant ecological factors

Unavailable species were the least known in ethnomedicine
(Figure 5A). In addition, people who often used several parts of the
species appeared more knowledgeable than those who regularly
used single parts of the same species (Figure 5E). The reasons for
species disappearance could also lead to a variation in
ethnomedicinal knowledge: species that had less availability owing
mainly to their medicinal purposes appeared to be better known
than those that were unavailable owing to agricultural use or
witchcraft or serving of residency to evil spirits (Figure 5F).
Regarding the trade of medicinal species, ethnomedicinal
knowledge associated with the most available species at markets
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FIGURE 4

Inference trees showing the effects of sociodemographic factors on ethnomedicinal knowledge. 1: Yoruba, Boo, Lokpa, Adja, Pila Pila, Ayizo, Goun,
Tori, Wama, Biali, Gando; 2: Isha; 3: Gourmaché; 4: Mahi; 5: Xoli; 6: Bariba; 7: Fon; 8: Nago; and 9: Peuhl.

Node 2 (n=238

&)

{3,478

{1,2,5,6,9}

{1,2,5,9)

Node 4 (n = 300)

Node 5 (n=52)

TABLE 3 Generalized linear model (GLM) output of the effects of sociodemography on ethnomedicinal knowledge.

Factor Estimate Standard error t value Probability (>|t[)
Intercept 7.879 0.684 11.520 < 2e-16%**
Sex (female is the reference level) -0.430 0.419 -1.024 0.306
‘ Ethnic group (Yoruba/Boo/Lokpa/Adja/Pila Pila/Ayizo/Goun/Tori/Wama/Biali/Gando is the reference level)
Isha/Dendi 0.294 0.203 1.450 0.148
Gourmache -0.804 0.863 -0.932 0.352
Mahi 1.362 0.516 2.643 0.008**
Xoli 0.184 0.634 0.291 0.771
Bariba/Ife 0.373 0.497 0.750 0.454
Fon 0.986 0.506 1.948 0.052
Nago 1.055 0.457 2.308 0.021*
Peuhl 0.203 0.168 1.212 0.226
Age -0.008 0.004 -1.977 0.049*
Instruction -0.594 0.273 -2.173 0.030*
Activity (other activity not fundamentally linked to plant use is the reference level)
Plant seller -1.533 1.084 -1.414 0.158
Breeder -0.797 0.389 -2.051 0.041*
Healer -0.527 0.328 -1.609 0.108
Marital status (single is the reference level)
Monogamous -0.004 0.440 -0.009 0.993
Divorced/widower -0.096 0.455 -0.210 0.834
Polygamous 1.034 1.086 0.953 0.341
Knowledge source (other sources such as grandparent, uncle, and aunt is the reference level)
Friends -0.606 0.228 -2.656 0.008**
(Continued)
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TABLE 3 Continued

Factor Estimate Standard error t value Probability (>|t])
Dream -0.309 0.179 -1.727 0.085
Training -0.891 0.382 -2.330 0.020*
Parents: father/mother -1.174 0.583 -2.011 0.045*

‘ Membership (departmental/national is the reference level)
Communal -2.797 0.739 -3.781 0.000%**
Local -0.301 1.007 -0.299 0.765

‘ Sex: ethnicity
Male: Gourmache 1.178 0.885 1.331 0.183
Male: Mahi -1.043 0.547 -1.905 0.057
Male: Xoli 0.010 0.659 0.015 0.988
Male: Ife -0.696 0.523 -1.329 0.184
Male: Fon -0.303 0.525 -0.576 0.565
Male: Nago -0.804 0.477 -1.685 0.093
Male: communal 1.012 0.471 2.146 0.032 *
Age: instruction 0.008 0.004 1.759 0.079

Age: activity
Age: plant seller 0.025 0.017 1.416 0.157
Age: breeder 0.012 0.007 1.880 0.061
Age: healer 0.008 0.006 1.506 0.133

Instruction: activity
Instruction: plant seller 1.293 1.329 0.973 0.331
Instruction: breeder 0.340 0.399 0.851 0.395
Instruction: healer 0.245 0.129 1.887 0.059

Marital status: membership

Monogamic: communal 1.394 0.544 2.562 0.011 *
Divorced/widower: communal 1.126 0.554 2.032 0.043 *
Monogamous: local 0.020 1.301 0.015 0.988

Marital status: activity

Monogamous: plant seller -0.904 1.369 -0.660 0.509
Monogamous: breeder 0.032 0.463 0.069 0.945
Monogamous: healer -1.338 0.613 -2.183 0.029 *
Divorced/widower: healer -0.749 0.621 -1.207 0.228
Polygamous: healer -1.219 1216 -1.003 0.316

Knowledge source: membership

Friends: communal 0.623 0.255 2448 0.015 *
Dream: communal -0.262 0.435 -0.603 0.546
Training: communal 0.929 0.524 1.773 0.077
Parents (father/mother): communal 1.959 0.708 2.767 0.006 **

Significance codes: 0 *** 0.001 *** 0.01 ** 0.05 " 0.1 * 1.
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was greater than that of less available species (Figure 5B). Moreover,
the ethnomedicinal knowledge associated with expensive species
was less than that of cheaper species (Figure 5H). The natural
habitat of species also influences the associated ethnomedicinal
knowledge. Informants were more knowledgeable about species
found in farmlands than those that grow in gardens (Figure 5C). In
the same way, ethnomedicinal knowledge varies according to the
species’ reproduction mode. Informants were more knowledgeable
about species which could be reproduced by slip than those that
required roots or young plants (regeneration: whole plant)
(Figure 5G). The species’ ability to be conserved could also
induce a variation in ethnomedicinal knowledge. Indeed, the
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species that require a great effort to conserve seemed to be
associated with greater ethnomedicinal knowledge than those that
are easy to conserve (Figure 5D).

3.2.2 Effects of species ecological factors on
ethnomedicinal knowledge

Two ecological (phytodistrict and mode of reproduction) and one
accessibility (reason) factors explain ethnomedicinal knowledge
(Figure 6). The phytodistrict was the main ecological factor that
discriminated ethnomedicinal knowledge (node 1). This
discrimination separated phytodistricts 1 (Coastal), 2 (Pobe), 4
(Plateau), 5 (Zou), and 6 (South Borgou), forming a grouping of 226
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informants (node 2), from 3 (Oueme), 7 (Bassila), 8 (North Borgou), 9
(Atacora Chain), and 10 (Mekrou-Pendjari) (node 3). The
phytodistricts 9 and 10, forming a cluster of 162 healers (node 4),
were distinguished from 3, 7, and 8 (node 5). Among phytodistricts 3,
7, and 8, the reproduction mode of species (node 5) produced a new
split. The ethnomedicinal knowledge associated with species with
reproduction modes 2 (from roots) and 4 (slipping/cutting) differed
from that of species with reproduction modes 1 (regeneration from
young plants) and 3 (seedling). Thirty-two informants (node 6) were
more knowledgeable about species whose reproduction modes are 2
and 4. When considering healers with knowledge about species with
reproduction modes 1 and 3, the given reasons for species
unavailability (node 7) split the group into a further two categories.
There were 156 informants (node 8) who acknowledged that species
unavailability was due to 1 (carbonization), 3 (overexploitation for
wood: technology), 5 (extensive agriculture), and 7 (cut to avoid evil
spirits residency), whereas 14 informants (node 9) suggested mainly 2
(overexploitation of roots for medicine) and 4 (species ecology) as
reasons for unavailability. Therefore, the phytodistrict, the mode of
reproduction, and the reasons for species unavailability were the
ecology and accessibility factors that determined ethnomedicinal
knowledge. The healers of phytodistricts 1, 2, 4, 5, and 6 held a
mean knowledge index of 7 (leave 7) whereas those of phytodistricts 9
and 10 held a mean knowledge index of 6 (leave 4). Thus,
ethnomedicinal knowledge decreased from coastal meridional
phytodistricts to those of septentrional savannahs. Concerning the
mode of reproduction, the mean index of knowledge associated with
modes 2 (from roots) and 4 (slipping/cutting) was 6 (leave 6). In
addition, knowledge was lowest for the species whose unavailability
was thought to be caused by overexploitation of roots for medicine (2)
and species ecology (4) (leaves 8 and 9).

Phytod\smct
p <0.001

{1,2,4,5,6}

/.

{3,7,8,9.10}

Node 6 (n=32)

10.3389/fcosc.2023.1127567

In addition to the main factors identified above, the interactions

between species availability (B = -0.129, p = 0.001) and
conservation status (E = -0.926, p = 0.006), phytodistrict, and
mode of reproduction [e.g., Zou: young plant (E = 1.762, p =

0.001)], and the used part and reproduction mode of species [e.g.,
part: young plant (E = -0.166, p = 0.021)] also induced significant
differences in the ethnomedicinal knowledge. Furthermore, the
knowledge associated with well conserved (locally vulnerable or
endangered) and less available species was greater than that
associated with non-conserved species (Table 4).

3.3 Synergic effects of social, plant
ecology, and accessibility factors

Phytodistrict (nodes 1 and 3) and habitat of species
conservation (node 5) were revealed to have the greatest effects
on ethnomedicinal knowledge in Benin (Figure 7). The
ethnomedicinal knowledge associated with species that were
generally conserved in fallow (2), the farm (3), and fallow and the
home (7) seemed greater than that associated with species
conserved in the forest (1), the home (4), fallow and the forest
(5), the forest and home (6), the farm and home (8), the home and
forest and fallow (10), and the farm and fallow and home (11).

In addition to these main factors, source of knowledge [e.g.,
friends (E = -0.457, p = 0.032), training (E = -0.841, p = 0.023)],
membership position [e.g., communal (E = -0.503, p = 0.019)], and
their interactions [e.g., friends: communal (E = 0.494, p = 0.039);
and parents (father/mother): communal (E = 1.599, p = 0.021)] also
played an important role in ethnomedicinal knowledge
variation (Table 5).

{1,3,57} 2,4
y N

Node 8 (n= 156 Node 9 (n=14

o

[

FIGURE 6

Effects of species ecological factors on ethnomedicinal knowledge. Legend: phytodistricts. 1: Cotier; 2: Pobe; 3: OQueme Valley; 4: Plateau; 5: Zou; 6:
South Borgou; 7: Bassila; 8: North Borgou; 9: Atacora Chain; 10: Mékrou-Pendjari. Legend: reproduction mode. 1: young plants; 2: roots; 3:
seedling; 4: slipping/cutting. reasons of species unavailability. 1: carbonization; 2: overexploitation of roots for medicine; 3: overexploitation for
wood (technology); 4: species ecology; 5: extensive agriculture; 7: cut to avoid habitation by evil spirits.
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TABLE 4 Generalized linear model (GLM) output of the of the effects of species environment on ethnomedicinal knowledge.

Factor Estimate Standard error t value Probability (>[t|)

Intercept 6.980 0.166 42.102 < 2e-16%**

‘ Phytodistrict (Cotier is the reference level)

Pobe 0.376 0.186 2.019 0.044*
Oueme Valley -0.740 0.198 -3.741 0.000***
Plateau 0.078 0.171 0.458 0.647
Zou -0.351 0.227 -1.549 0.122
South Borgou 0.091 0.181 0.503 0.615
Bassila -0.679 0.167 -4.071 5.36e-05*
North Borgou -0.709 0.205 -3.459 0.001*
Atacora Chain -0.379 0.166 -2.289 0.022*
Mékrou-Pendjari -0.399 0.181 -2.209 0.028*
Part 0.005 0.017 0.278 0.781
Availability -0.129 0.039 -3.249 0.001**

Reproduction mode (slip is the reference level)

Young plants 0.527 0.289 1.821 0.069

Root 0.072 0.446 0.162 0.872

Seed 1.509 1.105 1.367 0.172
Conservation status -0.926 0.336 -2.759 0.006**

Phytodistrict: reproduction mode

Oueme valley: young plants 1.478 0.772 1.915 0.056
Zou: young plants 1.762 0.525 3.360 0.001***
South Borgou: young plants 0.396 0.388 1.020 0.308
Bassila: young plants 0.659 0.348 1.894 0.059
Zou: root -0.432 0.606 -0.713 0.476
South Borgou: root -0.621 0.433 -1.435 0.152
Bassila: root 0.418 0.450 0.928 0.354
Zou: seed -0.136 0.952 -0.143 0.887
Bassila: seed 0.649 1.025 0.633 0.527

Part: reproduction mode

Part: grain -0.166 0.072 -2.309 0.021*
Part: root -0.051 0.103 -0.498 0.619
Part: seed -0.191 0.177 -1.078 0.281

Significance codes: 0 ***’ 0.001 *** 0.01 ** 0.05 " 0.1 * “ 1.
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FIGURE 7

Effects of social and plant ecological factors on ethnomedicinal knowledge. Legend: phytodistricts. 1: Cotier; 2: Pobe; 3: Oueme Valley; 4: Plateau;
5: Zou; 6: South Borgou; 7: Bassila; 8: North Borgou; 9: Atacora Chain; 10: Mékrou-Pendjari. conservation habitat. 1: forest; 2: fallow; 3: farm; 4:
home; 5: fallow and forest; 6: forest and home; 7: fallow and home; 8: farm and home; 10: home, forest, and fallow; 11: farm, fallow, and home.

4 Discussion

4.1 Ethnic group, source of knowledge,
membership position, instruction level,
age, and activity determine knowledge
associated with wood selection for
traditional medicine

Sociodemographic attributes have an immense impact on the
valuation of ecosystem services and govern indigenous ecological
knowledge (Das et al., 2022). Hence, they determine the usefulness
of a species and contribute to the tailoring of vegetation patches. In
a study of children’s health in the south of Benin, Kouchade et al.
(2016) found that ethnomedicinal knowledge varied with ethnicity,
source of knowledge, and phytodistrict. These findings were also
found by other authors (Dassou et al., 2015; Kouchade et al., 2016),
who also cited instruction level as a determining factor of
ethnomedicinal knowledge for traditional veterinary medicine in
Benin. As in the present study, age and sex were found to be main
factors accounting for variation in ethnomedicinal knowledge in
Benin (Assogbadjo et al., 2011; Gouwakinnou et al., 2011; Ahoyo
et al,, 2018); women held more ethnomedicinal knowledge than
men, as they often trade medicinal plants as their main activity. In
addition, women are more engaged in primary healthcare within
their families (Albuquerque et al., 2011). The ethnicities
Gourmaché, Mahi, Fon, and Nago, were the most knowledgeable.
This may be explained by the fact that most of these people are
originally from the south: the most diversified area of Benin in
terms of plant species. The Gourmache are originally hunters, and
thus seem closely familiar with traditional remedies.

The greatest ethnomedicinal knowledge was found to be held by
people who gained it from their grandparents. Indeed, in traditional
Beninese pharmacy, knowledge was orally passed down through the
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generations and, thus, owned by sociocultural groups (Upadhyay
et al.,, 2011; Yoro, 2012). Vertical transmission remains the main
diffusion method for ethnomedicinal knowledge. This tendency has
been confirmed by previous studies, which argue that skills and
medicinal knowledge are usually transferred from grandparents to
their grandchildren (Shapi et al., 2009; Cheikhyoussef et al., 2011).

Instruction level was negatively correlated with ethnomedicinal
knowledge, as also found by Ahoyo et al. (2018). People with higher
levels of education seek office jobs and give up traditional
knowledge. In contrast, those with less formal education remain
dependent on forest resources and studies have shown that the
majority of traditional healers are illiterate (Dassou et al., 2015;
Quachinou et al., 2019).

Membership position was also an important factor that
contributed to ethnomedicinal knowledge. Local healers who were
involved in national or at least departmental associations were
found to be the most knowledgeable. In such associations, they have
more access to modern medicine, which deepens their knowledge.
Owing to the constant proximity of local healers and elders to
plants, the local healers were expected to be more knowledgeable
than those involved in national or departmental associations, who
often travel for meetings, training with western (i.e., modern)
medicine practitioners, etc. However, Vandebroek et al. (2004)
found that, in South America, medicinal plant knowledge does
not necessarily depend on the level of plant diversity, degree of
modernization, or absence of western healthcare infrastructure in
the healer’s environment. Therefore, the role of social factors in
ethnomedicinal knowledge determination still varies with
people’s history.

Regarding informants’ main activity, medicinal plant sellers and
healers were the most knowledgeable. Their activities contribute
widely to the nature of neighboring shrublands. They are also
always in contact with plants and other people who use them
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TABLE 5 General linearized model output of social, and plants ecological factors effects on the ethnomedicinal knowledge.

Factors Estimate

Standard error t value Probability (>|t])

Intercept

Knowledge source (other (grandparent, uncle, and aunt) is the reference level)

7.156

0.250

28.572

< 2e-16"**

Friends -0.457 0.213 -2.144 0.032*
Dream -0.162 0.158 -1.029 0.304
Training -0.841 0.370 -2.272 0.023*
Parents: father/mother -0.851 0.569 -1.494 0.136
Membership (departmental/national is the reference level)
Communal -0.503 0.214 -2.356 0.019*
Local -0.499 0.786 -0.635 0.525
Phytodistrict (Cotier is the reference level)
Pobe 0.250 0.197 1.272 0.204
Oueme Valley -0.656 0.208 -3.162 0.002**
Plateau 0.016 0.179 0.090 0.928
Zou -0.587 0.220 -2.662 0.008**
South Borgou -0.318 0.186 -1.710 0.088
Bassila -0.609 0.175 -3.483 0.001**
North Borgou -0.267 0.198 -1.349 0.178
Atacora Chain 0.106 0.176 0.605 0.545
Mékrou-Pendjari -0.179 0.191 -0.935 0.350
Knowledge source: Membership
Friends: communal 0.494 0.239 2.068 0.039*
Dream: communal 0.755 0.852 0.886 0.376
Training: communal 0.984 0.509 1.931 0.054
Parents (father/mother): communal 1.599 0.692 2.311 0.021*
Friends: local 0.452 0.909 0.497 0.619

Significance codes: 0 “*** 0.001 *** 0.01 ** 0.05 " 0.1 * “ L.

widely. These people are often traders, healers, or patients, and thus
knowledge is continually shared and renewed (Dassou et al., 2015).
They derive their incomes from the plant, and thus were aware of
saving this cultural patrimony.

4.2 Ecological parameters driving
vegetation shape through ethnomedicinal
knowledge variation

The main factors which determine ethnomedicinal knowledge
were phytodistrict, mode of reproduction, reasons for
disappearance, species availability, habitat of species conservation,
and conservation status.

Ethnomedicinal knowledge was found to be greater in the
southern phytodistricts (Guineo-Congolese climate) than the
northern ones (Sudanian climate). This decreasing trend moving
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northwards was also found by Kouchade et al. (2016). Dassou et al.
(2015) found the inverse trend in their study for traditional
veterinary medicine. The inverse findings of Dassou et al. (2015)
could be due to the study’s aim. The northern phytodistricts appear
more knowledgeable on livestock breeding, owing to the
importance of this activity in the region. Indeed, phytodistricts
are ecosystems or habitats for particular animals or plant
organisms. They each have homogeneous conditions regarding
soils and climate, which determines the partitioning of different
peoples in the country. Thus, the floristic diversity in an area
depends strongly on the ecology of the zone and its inhabitants.
The plants found in an ecological zone are considered to be owned
by its people, and the zones are characterized by their relative
ethnomedicinal knowledge (Dassou et al, 2015). Therefore, the
variation of ethnomedicinal knowledge found among phytodistricts
could be due to species diversity among phytodistricts. Moreover,
the Guineo-Congolese climate of the south seems more favorable to
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biodiversity than the Sudanian climate in the north.
Correspondingly, ethnomedicinal knowledge, which is often
linked to available diversity, will be greater in the south than in
the north.

The mode of reproduction and the reason for the disappearance
of species also affect ethnomedicinal knowledge. The species that
can be reproduced from roots and slipping/cutting were associated
with the greatest ethnomedicinal knowledge. Those that needed to
be reproduced in a nursery were associated with the weakest
ethnomedicinal knowledge. This trend could be attributed to the
ease of this reproduction mode. Indeed, healers were most able to
remember and share knowledge about the easiest reproducible
species. Moreover, the ethnomedicinal knowledge associated with
species that were unavailable because of human pressure (i.e.,
carbonization, overexploitation for wood technology, extensive
agriculture, and cutting to avoid habitation by evil spirits) seemed
to be the greatest.

The species that were locally protected, and often less available,
were found to be associated with the greatest ethnomedicinal
knowledge. A similar tendency has been shown elsewhere
(Sharafatmandrad and Khosravi Mashizi, 2020). The harvesting of
species with high popularity levels, and thus associated with high
knowledge levels, may lead to sustainability problems (Posthouwer
et al., 2016). Therefore, it needs to reverse the decline in wild
populations of these woody species, otherwise important
ethnomedicinal knowledge associated with the threatened species
will be lost. The effects of ecological availability and the used part
(single or several) on ethnomedicinal knowledge have been
proposed elsewhere (ecological apparency hypothesis) although
no significant effects were found for them in this study.

The ecological availability of species has for several decades been
found to be highest for the most numerous species that are the most
used by people (Philips and Gentry, 1993; Nzuki, 2016). In this sense,
the local therapeutic use of woody species may be associated with
their wide visibility and availability throughout the year. The
perennial and most available species were found to play a major
part in medicinal plant trading in Benin (Kouchadeé et al., 2016).
However, this study seems to show that ethnomedicinal knowledge is
greater when the species are scarce. Thus, the ethnomedicinal
knowledge of woody species is not necessarily dependent on
species availability. This change could be due to anthropogenic
pressure exerted on the distribution area of the species, with its
negative impacts on the sustainable conservation of forests (Sinsin
etal., 2009; Djego et al,, 2011). Moreover, in the case of some species,
although availability has decreased over the years, people are willing
to travel far to collect them because of their importance.

The ethnomedicinal knowledge associated with species that were
conserved in fallow, the farm, and the home seemed greater than that
associated with species conserved in the forest. Thus, people are more
knowledgeable about species that grow or are available in their vicinity.

The regularly used parts of the species also determined the level
of associated ethnomedicinal knowledge, although its effect was not
significant. People who regularly used fewer species or single organs
seemed more knowledgeable than those who used numerous species
or several parts of the same species. The users of several parts for
different therapeutic uses were generally the most numerous
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(Hseini, 2008; Mehdioui, 2008; Lahsissene, 2010). The wide use of
some organs such as roots and barks could threaten the wild
populations of species (Gaoué & Ticktin, 2007; Yaoitcha, 2016).
Generally, the researched utility and the knowledge about them
drive the sampled plant parts.

Furthermore, an initial approach based on the chemosensory
perception of taste was developed to find a biological basis in the
selection of medicinal plants in the human species. However, there
was no correlation between the ability to identify tastes associated
with plant chemicals and the identification of plants with
pharmacological properties (da Silva et al., 2020).

An examination of the synergy between the effects of social,
plant ecology, and accessibility factors on ethnomedicinal
knowledge revealed phytodistrict and habitat of species
conservation as the most important factors. These factors seem
strongly correlated with ethnicity and the mode of reproduction.
Indeed, ethnic groups are clustered around phytodistricts and, thus,
a variation among phytodistricts also implies variation among
ethnicities. In turn, the knowledge associated determines the
pressure on the species.

Different environmental stressors have an effect on the
reproductive potential of species (Lazarus et al., 2021). The presence
of these stressors in a species conservation habitat could affect the
species reproduction viability, depending on its mode of reproduction.

5 Conclusion

Ethnicity, source of knowledge, membership position, age,
instruction level, and activity are the main sociodemographic
factors that influence the ethnomedicinal knowledge of woody
species in Benin. As for ecological and ecological factors,
phytodistrict, mode of species reproduction, reasons for species
disappearance, availability, and conservation status have the most
effect on ethnomedicinal knowledge variation. The integration of
these two kinds of factors highlighted phytodistrict, habitat of species
conservation, source of knowledge, and membership of informants as
the principal factors affecting ethnomedicinal knowledge in Benin.

Hence, sociocultural factors determining people’s importance in
a region and thus sampling pressure, combined with the ecological
factors of the species themselves, act as key regulators of vegetation
growth, and thus woodlands and savanna management in Benin.
This traditional knowledge may be lost or forgotten, owing to
migration, acculturation, and declining interest from the younger
generation in response to the increasing availability of commercial
over-the-counter medicines. Thus, the factors identified in this
study as important for ethnomedicinal knowledge should be
integrated into a comprehensive plan for knowledge conservation,
which has a positive impact on biodiversity management and,
hence, the sustainable use of wood resources. This research will
also be helpful in paving the way for better collaboration between
traditional and modern medicine. This will allow better endogenous
knowledge conservation via its transcription into formal notes.
Finally, savanna and woodlands in Benin and similar ecosystems
elsewhere could be better managed through attention to the most
useful species in the region and the integration of their ecology.
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