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Chapter One

General introduction

INTRODUCTION

One of the obstructive features of Western intellectual tradition in the study of human-nature
relations is that salient aspects of natural resource use are treated as religious when their causality is
attributed to non-human and non-physical agents (e.g. natural resources set apart as symbols,
totems, or taboos). The same aspects are considered non-religious when material agency is involved,
for instance, the use of natural resources as medicine, weapons, or food (Tuladhar-Douglas, 2010).
A conflict arises when considering that the definition of science (i.e. the systematic study of the
structure and behaviour of the physical and natural world through observation and experimentation)
implies that pursuing perceptions regarding the supernatural world is unscientific (Stepp, 2012).

The problem of mutual exclusivity posed by the dichotomy natural/supernatural in Western
science is best illustrated in the context of African ethnobotany. Plants do not only play an
overriding role in African traditional medicine (Elujoba et al., 2005), large sectors of the continent’s
population prefer, or considerably rely on, herbal treatments as their primary source of health care
(Antwi-Baffour et al., 2014; Osemene et al., 2011; Towns, 2014; Williams et al., 2013). Traditional
medicine, which is defined as the sum of knowledge, skills, and practices used in the prevention,
diagnosis, and treatment of diseases (WHO, 2000), involves consultation with spiritual healers and
diviners (Antwi-Baffour et al., 2014; Elujoba et al., 2005). At the same time, African religious
traditions and the rites that are related to their practice are grouped into the “obscure” (Okon, 2013)
and considered unscientific (p’Bitek, 2011). One might ask: Is science missing out by dismissing the
supernatural? This thesis explores this question in the context of western African ethnobotany.

Background

The project “Plant use of the Motherland: linking West-African and Afro-Caribbean Ethnobotany”
is Tinde van Andel’s initiative, which in 2010 was granted funding by the Netherlands Organisation
for Scientific Research (NWO). This is a comparative study of ethnobotany supported by fieldwork
in both the African and American continents. Its aims and objectives are constructed around a
central research question: “How African is Afro-Caribbean plant use?” (Van Andel, 2010). This
thesis stemmed from the framework of this larger project. In order to compare ritual plant use
between Suriname and Africa, there was a need to gain additional data from West and Central
Africa. Ritual plant use has been scantly documented in this region, and herbarium specimens do

not support the records that exist.
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We worked specifically with members of the ancestral groups of enslaved Africans in present-
day Benin and Gabon, the Ewe and Yoruba in Benin, and the Bantu-Kikongo-speaking groups in
Gabon (Price, 1996). Apart from their importance during the trans-Atlantic slave trade to Suriname,
another consideration for choosing these two countries of study was the long-standing collaboration
between Wageningen University and our institutional partners in Benin and Gabon. These
institutions and the nature of their involvement in our project, as well as pertinent differences that
influenced our choice for the study sites, and the relevance of comparing these differences will be

subsequently explained.

MATERIALS AND METHODS

Study sites

We conducted fieldwork in Benin from March to September 2011, and in January 2012. During this
period, we worked in different sites across the central and southern parts of the country (Figs 2.1
and 3.1). With a population of almost ten million and a population density of about 88 inhabitants
per square kilometre (UN, 2013), Benin is one of the most densely populated countries in West
Africa. Situated in the Dahomey Gap, the dry corridor between the Upper and Lower Guinean rain
forest blocks, Benin’s vegetation comprises, for its greatest part, a forest-savannah mosaic that
consists of fallows, fields, and intermittent semi-evergreen, deciduous and swamp forest islands. Its
flora includes some 2800 species (Adomou, 2005; Akoégninou et al., 2006). In Benin, traditional
religions are officially recognised as state religions and their practice is widely accepted (U.S.
Department of the State, 2012). These religons are generally known as Vodoun and Orisha and are
based on the Vodoun or Orisha pantheon, the gods that help the creator (Mawu-Lisa) govern the
natural world. Examples of such gods are Sakpata, the god of earth and smallpox and Age, the god
of agriculture and forests (Herkovits, 1938).

Fieldwork in Gabon took place from June to December 2012. With an estimated flora of over
4700 species (Sosef et al., 2006), the country is located in the Guineo-Congolian phytogeographical
region and is mainly covered with lowland rain and swamp forests (White, 1983). Gabon has a
population of over 1.6 million inhabitants and a population density of almost 7 inhabitants per
square kilometre (UN, 2013), making it one of the least populated countries in the continent. Bwiti
is the collective name for several of traditional religions in Gabon. It can be understood as a
‘religious and social institution’, comprised of secret societies (e.g. Mwiri and Nyembe, for males
and females, respectively), each with its own passage rites and ceremonies (Swiderski, 1965).
Although non-traditional religions (e.g. Christianity and Islam) are more widespread than in Benin,
traditional religions (or a syncretic version of them) remain important in Gabon (U.S. Department of
the State, 2012).

Access to primary education is widespread in both of our countries of study, resulting in the
command of French by large sectors of the population. It is not uncommon, however, to find elderly
people and women who only speak the local languages, especially in rural areas. In Gabon,
monolingualism (French) is common amongst younger inhabitants of its capital city, Libreville.



Our focus was on users of ritual plants. These included traditional healers, adepts of Vodoun and
Bwiti, market vendors, and commercial harvesters of ritual plants. For the purpose of comparison,
however, we also interviewed non-adepts of these traditional religions. We worked with men and
women ranging from 17 to 77 years of age. In total, we interviewed 121 individuals in Benin and 71
in Gabon. These figures corresponded to 22 market vendors, 35 traditional healers, 15 Vodoun
adepts, and 49 non-adepts in Benin. In Gabon, the informant pool was composed of eight
commercial plant harvesters, 38 traditional healers, 14 Bwiti adepts, and 11 non-adepts (of which
ten were market vendors of herbal medicine). In both countries, adepts were considered as persons
who self-reported adherence to traditional religions (whereas non-adepts were those who identified
themselves as non-devotees). Likewise we considered traditional healers as those healers whose
method of diagnosis was done by divination or in consultation with the gods, spirits (including
ancestors), or oracles. In Benin, traditional healers are known under the local names of Bokonon
(Fon) or Babalawo (in the Yoruba linguistic groups). In Gabon, these healers are known as Nganga.
In total, we administered three different types of questionnaires in the two countries. These were a
general questionnaire on ritual plant use (including information on the management, trade, and
perceived scarcity of ritual plants), one on taboos, and a free-listing exercise. Each of the informants
responded to at least one type of questionnaire. Additionally, we conducted ten informal interviews
(five in each country) with key informants. These were not included in our quantitative analysis, but
served to complement our qualitative discussions. Other methodological considerations are
explained in the relevant chapters.

Conceptual framework
This thesis approaches the study of plant use by employing anthropological theories of non-human
and non-physical agency. Agency is one of the central concepts in studies that address the
relationships between humans and nature (Mora, 2006). It is understood as the capacity of an entity
(agent, hereafter) to act in the world. Agents can be human, non-human, physical (or material), or
non-physical. While human agents are acknowledged for their primacy in the co-evolutionary
process that leads to environmental change (Bandura, 2006), questions have been raised about the
actual agency exercised by non-human and non-physical entities (Nash, 2005). This viewpoint is
substantiated by that fact that: (1) non-physical agents (e.g. ethereal beings such as spirits and gods)
simply cannot directly act in physical ways and; (2) non-human agents (e.g. animals, plants, and
objects) lack the essential attributes that characterise agency. These are: intentionality, foresight,
and self-reflectiveness of action and its consequences (Bandura, 2006; Nash, 2005). What is known
about non-human and non-physical agents, however, is that they possess the ability to act through
human agents (Robinson, 2011), as evidenced, for instance, by the wealth of ethnological
documentation on the material correlates of animism (Brown and Walker, 2008). In this work, non-
human and non-physical entities (supernatural agents henceforth) are acknowledged for their agency
as the underlying forces through which humans manage plants in Benin and Gabon.

A key term in this thesis is ‘religion’. While it is beyond the scope of this study to engage in any
epistemological discussion of the term, it is important the to clarify the manner in which it is used
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here. Religion is, by definition, the organised system of beliefs, ceremonies, and rules used to
worship a god or a group of gods (Merriam-Webster, 2014). The problem with this frame of
reference is that, in the words of Tuladhar-Douglas (2010), religion appears to be objectified as a
notion uniformly held across societies. However, form an ethnobiological perspective; western
African traditional religions not only include belief and devotion to a superior being, they integrate
human, non-human, and non-physical agency in what Toledo (2001) calls the cosmos (symbolism),
corpus (knowledge), and praxis (management practices) complex. In the literature, this intersection
has commonly referred to as a sacred (Voeks, 1990), magic (Chevalier, 1937; de Albuquerque et al.,
2007; De Feo, 1992; van Andel et al., 2013), ritual (Abbink, 1995; Pieroni and Giusti, 2002),
medico-magical (Brévart, 2008), magico-religious (Benitez, 2011; Mafimisebi and Oguntade,
2010), fetish (Kerharo and Bouquet, 1949), mythic (Djagoun et al., 2013), and religious (Laydevant,
1932) use of natural resources. Taken into account that: (1) sacred, magic, ritual, and the plethora of
notions that can be derived from the combination of these terms fall into the semantic field of
‘religion’ (Penner, 1995) and; (2) ‘religion’ lacks any approximation in non-Western languages
(Bowie, 2008), the need for finding common cultural proxies becomes apparent.

Panikkar (1980) provided a possibility to reconcile this problem. Diatopical hermeneutics is a
method of intercultural interpretation of phenomena. It attempts to answer the question: How can
we understand something that does not belong to our circle? It involves bringing together the
considerations of one culture (the observant one), and the understandings of another (the observed
one) (Panikkar, 1980). Applying this perspective to this study, Bwiti and Vodoun may be
considered as the local equivalents of ‘religion’ in Benin and Gabon. Likewise, it is possible to
assume that the term ‘religion’ is known in those two countries, at least amongst the sectors of the
population who speak French. Drawing upon the hermeneutical perspective offered by Panikkar,
and the use of anthropological theories on non-human and non-physical agency stated above, two
categorical distinctions of ‘religion’ are used in this work. ‘Religion’ is understood here as the
Abrahamic religions born in the western hemisphere (i.e. Judaism, Christianity, and Islam). Unless
otherwise stated, ‘traditional religions’ is used here to refer to Vodoun (or Orisha) in Benin, and
Bwiti in Gabon. Religion and tradition, when used in conjunction, will complement one another
either as adjectives or nouns (e.g. religious traditions).

Apart from defining religion in the context of this study, there are other terms that require
explanation. We define ‘ritual plants’ as those plants that are employed in the context of traditional
religious practices in Benin and Gabon. These can include, but are not limited to: (1) medicinal
plants that are used in the treatment of diseases (mental or physical, recognised in biomedicine or
not), manifested in physical agents (either human or non-human), but with roots in the agency of
supernatural entities and; (2) plants cultivated, harvested, and commercialised for the former
purposes. Likewise, we use the term ‘non-ritual plants’ to refer to those plants that are not used in a
traditional religious context. In the same line of argument, we define ‘rituals’ as ceremonial
activities that take place in the context of these traditional religions.



Ethical considerations

Following the guidelines of African Union's Model Legislation for the Protection of Indigenous
Knowledge (OAU, 2001) and the code of ethics of the International Society of Ethnobiology
(International Society of Ethnobiology, 2006), informants read and signed a free and prior informed
consent form. Whenever informants were not able to read and write, they were informed of our
intent and their verbal permission was obtained. Informants were compensated for their time with a
sum of money that was agreed with them prior to their participation in the interviews. In Benin, the
Faculty of Agricultural Sciences and the Faculty of Science and Technology of the University of
Abomey-Calavi issued formal invitations and obtained research permits. In Gabon, we received a
letter of invitation and a research permit from the National Centre of Scientific and Technological
Research (CENAREST). The National Agency of National Parks (ANPN) provided us with written
consent to carry out research in the territories under its jurisdiction. The Plant Protection and
Phytosanitary Control Service (Ministry of Agriculture, Livestock, and Fisheries) granted the
permits necessary to export all botanical specimens collected during our stay in Benin. In Gabon,
the Institute of Pharmacopeia and Traditional Medicine (IPHAMETRA) provided these.

Relevance of this study

The relevance of this study can be summarised in three main points. First, as stated in the
introductory part of this chapter, ethnobiological and ethnobotanical research acknowledges the
existence of a religious dimension in the human-nature relation. Nonetheless, the theories and
methodological approaches that embody this perspective remain underdeveloped. For instance,
research on ritual plant use in Benin and Gabon has been predominantly descriptive (De Souza,
2006; Herskovits, 1938; Raponda-Walker and Sillans, 1961; Raponda-Walker and Sillans, 1962;
Verger, 1997). This situation is not unique to our countries of study, and neither is it restricted to the
field of ethnobotany, or even to the study of ritual practices in resource use. Its commendable
achievements notwithstanding, ethnobiology has not lived to its full integrative potential (Stepp,
2012), as its sub-disciplines still strive for a theory-driven study (Alves and Souto, 2011; Reyes-
Garcia, 2010). Hence, by integrating traditional religious perspectives, the inherited cultural bias
that confine our fields of enquiry could be overcome (Brown and Walker, 2008), thereby
contributing to the theoretical advancement of ethnobiology and ethnobotany.

The second point here follows a similar rationale as above. For the better, ethnobotanical
research has served the development of biomedicine. For the worse, it has failed to improve the
health of the peoples from which the knowledge that made this possible was extracted (Reyes-
Garcia, 2010). Vandebroek (2013) points to the potential of prioritising a more interdisciplinary and
applied perspective on research, in order to overcome these disparities. As it was highlighted earlier
in this chapter, the concept of human health is embedded in African religious traditions.
Accordingly, efforts to improve health in the continent justify the study of plant use in the context of
Bwiti and Vodoun.

Last, the relevance of this work is emphasised by the mounting evidence on the massive loss of

biodiversity and how it is altering key processes important to the productivity and sustainability of
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the planet’s ecosystems (Hooper et al., 2012). Numerous studies have suggested a relationship
between the religious traditions of the world and the conservation of nature (e.g. Dudley et al., 2009;
Taylor, 2010; Verschuuren et al., 2010). In the particular case of ritual plant use, however, it
remains to be seen if and how this link ensues. The need to understand all of the social mechanisms
that, either positively or negatively, influence the present and future availability of plants (and the
ecosystems that plants sustain) is critical to conservation planning. In addition to its possible
contribution to the improvement of human health, the study of plant use, in the context of traditional

religions, may play a role in delaying or alleviating biodiversity loss.

PRESENTATION OF RESULTS

Overall objective and research questions

The overall aim of this thesis is to advance the understanding of the different dimensions of plant
use in the context of traditional religions in two western African countries; first, by documenting the
use of plants by adepts of Vodoun in Benin and Bwiti in Gabon and; second, by exploring the
associated knowledge that sustains these practices. Its purpose is to contribute to an improved plant
resource management and, ultimately, the development of culturally appropriate interventions aimed
at the conservation of useful plant species and their ecosystems, as well as the improvement of
human health in settings similar to those of our countries of study.

The research questions that stem from the overall aim of this research are:

What is the role of plants in the religious traditions of Benin and Gabon?
What makes plants ritual?

What are the implications of ritual plant use for the conservation of nature?
What is the ethnopharmacological relevance of ritual plant use?

A e

What is the role of religious traditions in the cultural and social environments of
Benin and Gabon?

Outline of the thesis

This thesis consists of six chapters. In the current chapter, I have laid out the conceptual framework
of this study and introduced the study sites. Based on an assessment of the relevance of this study, I
have framed its overall objective and research questions.

Medicinal plants are not only acknowledged for their importance in satisfying the health needs of
people in sub-Saharan Africa, but also for the role their commercialisation plays as a source of
income for vulnerable groups. However, little is known about the implications of medicinal plant
trade for sustainability, especially when data on the volume and diversity of species sold are not
available. In Chapter Two, we address this knowledge gap by providing an estimation of the volume
and economic value of the domestic market in herbal medicine in Benin. We also highlight local
health concerns reflected by the medicinal plant market and the role of ritual plants in this context.

Additionally, we suggest some species with possible sustainability issues.



In Chapter Three, we explore the potential link between two different social mechanisms that
regulate the use of plant resources (taboos and sacrifices) and the scarcity of ritual plants in Benin
and Gabon. The scholarly discussion around the origin and necessity of taboos has found these to
exist either as a means to avoid potential diseases (Ogbeide, 1974) or to control the use of natural
resources (Colding and Folke, 2001; McDonald, 1977). Moreover, empirical data has shown that
taboos reflect resource abundance (Rea, 1981). These studies, however, have primarily focussed on
the use of wild animals as food. By performing quantitative analyses based on questionnaires with
local informants, we advance new explanations of the existence of these social mechanisms, as well
as their role in the management of plants.

In Chapter Four, we revise two of the notions that are central to our study: religion and
traditional religion, this time as defined by the people who profess these faiths in Benin and Gabon.
Plant use in the context of traditional religions has been typically documented from an outsider’s
perspective. The same is true for religion and traditional religions. In this chapter, we compare the
importance of plants and other elements of the natural world in the cultural domains of religion and
traditional religions, from the viewpoint of adepts and non-adepts of Vodoun and Bwiti.

In Western science, the effects of ritual plants on human health have been proposed to be a
matter of belief (Burkill, 1995). In Chapter Five, we discuss the potential pharmacological effect of
culturally salient and economically important ritual plants on their users. We do this by contrasting
their mode of application to proven pharmacological properties gathered from the literature.
Additionally, we describe folk categories of illness related to supernatural agents (e.g. evil spirits,
ancestors, and sorcerers), as well as diseases recognised by biomedicine but are attributed
supernatural causes by people in Benin and Gabon.

Finally, in Chapter Six, I address the research questions formulated above and discuss the work’s
methodological issues as well as its implications to other scientific disciplines. I also highlight the
possible applications of the research results to informing nature conservation and human
development interventions, as well as some possibilities for future research.

Authorship

With respect to the contribution of the authors mentioned in the chapters of this thesis, Tinde van
Andel has conceptualised the larger research project from which this thesis is derived. The methods
used in the collection and analysis of data on the medicinal plant trade are also hers. My
contribution, as the first author of all of the chapters in this thesis has consisted in the framing of the
present research and in the selection of its methodological approaches, as well as leading the
collection of its data, performing its analysis, and drafting the corresponding manuscripts. The
contribution of all the other authors in this work includes their participation in the collection of data
or in providing input for the interpretation of results, as well as reviewing draft chapters. Thus, I use
‘we’ to refer to the collective work of the authors in each of the chapters of this thesis, and ‘I’ to
refer to the work I have conducted on my own. Several other people have participated in the
collection or analysis of data, particularly, by facilitating community entry, simultaneously
translating interviews, assisting the collection or identification of herbarium specimens, or by
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commenting on our draft manuscripts. Their contribution, albeit important, we have not considered
as substantial in the analysis of our results. Therefore, we have not included them as co-authors, but
acknowledged their collaboration in the section of this book reserved for that purpose.
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Chapter Two

Quantifying the domestic market in herbal medicine in Benin,
West Africa”

D. Quirozl’z, A. M. Towns?, 1. S. Legbaz, J. Swier', S. Briére', M. Sosef*, T. van Andel’

'Biosystematics Group, Wageningen University, Wageningen, The Netherlands
*Naturalis Biodiversity Center, Leiden, The Netherlands

*Laboratory of Applied Ecology, University of Abomey-Calavi, Abomey-Calavi, Benin
*National Botanic Garden of Belgium, Meise, Belgium

ABSTRACT

Herbal medicine markets are essential in understanding the importance of medicinal plants amongst
a country's inhabitants. They are also instrumental in identifying plant species with resource
management priorities. Our objective was to document the diversity of the medicinal plant market in
Benin (West Africa), to quantify the weight of traded species in order to evaluate their economic
value, and to make a first assessment of their vulnerability for commercial extraction. We
quantitatively surveyed 22 market stalls of 16 markets in the country's eight largest urban areas. We
collected all plant (parts) following standard botanical methods and recorded uses, prices and local
names, and weighed and counted the numbers of sales units. We recorded 307 medicinal products
corresponding to ca. 283 species. Thirty-five species were encountered in at least 25% of the
surveyed stalls, from which ten are locally endangered or red-listed by the IUCN. Examples of
vulnerable species included the nicker nut (Caesalpinia bonduc), which has been declared extinct in
the wild but is largely cultivated in home gardens, and was exploited for its seeds, roots, and leaves,
and Zanthoxylum zanthoxyloides which was harvested for its bark, roots, and leaves. Other top-
selling fruits and seeds included red-listed species: Monodora myristica, Xylopia aethiopica,
and Schrebera arborea. Top-selling woody plant parts included the roots of Sarcocephalus
latifolius, Mondia whitei, and the barks of Khaya senegalensis and Pteleopsis suberosa. All but S.
latifolius and P. subersosa were species with some threat status. Plants sold at the market were

mainly used for ritual purposes, women's health, and to treat malaria and its symptoms.

Keywords: Herbal market; Plant conservation; Trade; Traditional medicine; Vodoun

" Published in a slight modified form in the Journal of Ethnopharmacology, 2014, 151: 1100-1108. DOTI:
10.1016/.jep.2013.12.019
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INTRODUCTION

Herbal markets are essential to understand the importance of medicinal plants for a country’s
inhabitants. These markets provide a snapshot of a country’s medicinal flora (Van Andel et al.,
2007, 2012), reflect distinct cultural preferences (Schippmann and Cunningham, 2006), and are
instrumental in identifying plant species with resource management priorities (Martin, 1995).
Despite the widespread availability of Western medicine in Africa, medicinal plants remain an
important source of health care in the continent. It is estimated that 70-80% of the continent’s
population depends on herbal medicine (Cunningham, 1993; WHO, 2008), however, these figures
lack the support of empirical data. Nonetheless, most authors agree on the preference and
considerable reliance on herbal treatments by a wide range of peoples throughout the continent
(Magassouba et al., 2007; Mafimisebi and Oguntade, 2010; Williams et al., 2013). In addition,
medicinal plants are harvested, transported, and traded in both rural and urban markets, generating
economic opportunities for vulnerable groups, especially women and farmers facing decreasing
agricultural income (Cunningham, 2001; Mander et al., 2007; Vodouhé et al., 2008). Because of the
positive implications for rural livelihoods, it has been suggested that the harvest and trade of non-
timber forest products provide an incentive for biodiversity conservation (Padoch, 1992; Neumann
and Hirsch, 2000).

In spite of their benefits, medicinal plant harvest and trade are not exempted from controversy.
With an increasingly large global demand for herbal medicine (TRAFFIC, 1999, 2013), profit
margins still remain remarkably low (Vodouhé et al., 2008). This scenario, coupled with the
selective nature of market demand, is changing the traditional subsistence-based use systems into
market-oriented production ones (Arnold and Ruiz Pérez, 2001). Exacerbated by the popularity of
wild-crafted medicinal plant harvesting and lack of opportunities in the formal job market, this
could lead to an overexploitation of wild and rare medicinal plant species (Cunningham, 1997,
Bussmann and Sharon, 2009).

Albeit their importance, medicinal plant markets remain understudied in West Africa. Numerous
works have explored different aspects of medicinal plant markets in Nigeria (Sofidiya et al., 2007;
Olowokudejo, 2008; Osemeobo, 2009), Togo (De Souza et al., 2011), Niger (Ikhiri and Saadou,
1984), Burkina Faso (Fernandez de la Pradilla,1982; Ky et al., 2009), Mali (Maiga et al., 2005;
Diallo et al., 2010), and Ghana (Asase et al., 2005). While these studies have documented marketed
species, only one of them has recorded sales frequencies and volumes sold (Van Andel et al., 2012).
In Benin, particularly, studies on herbal medicine markets have focused on few species, limited
regions, on supply chains only, and most are not published in scientific journals (Allagbé, 1987,
CENPREBAF, 1999; Hermans et al., 2004; Fassinou, 2008; Vodouhé¢ et al., 2008; Legba, 2010;
Djego et al., 2011; Adomou et al., 2011, 2012). Moreover, official records about the amount of
exported medicinal plant products from Benin only include airborne shipments.

Benin’s economy is half the size of neighbouring Ghana (CIA, 2013), while its land surface and
floristic diversity are much smaller (Adomou, 2005; Akoegninou et al., 2006). Furthermore,

Vodoun or Orisha is recognised as one of the country’s official religions, and its practice is widely



accepted amongst its inhabitants (U.S. Department of the State, 2012). Therefore, we expected
Benin’s herbal markets to be smaller in volume and less floristically diverse than Ghanaian markets,
but to specialise more on plants used for rituals. In order to test our hypotheses we addressed the
following questions: (1) Which medicinal and ritual plant species are commercialised in Benin, and
what percentage is this of the total number of species used for these purposes in the country? (2)
What is the volume and annual value of commercialised plant species? (3) Which are the species in
highest demand? (4) What are the most salient health issues covered by the market? In light of the
wealth of work on Benin’s medicinal flora and the sustainability issues for some of its species, the
objectives of this study were to document the diversity of the country’s medicinal plant market, to
quantify the bulk of traded species, and to evaluate their economic value and possible ecological

impact.

METHODS

Quantitative market survey

We performed a systematic quantitative market survey from July to September 2011 and in January
2012 in selected herbal markets of Benin. Similarly to Van Andel et al. (2012), we classified market
stalls in four categories, according to their size and the type of products sold. Stalls selling more
than 1 square metre of plant products (herbs, bark, and wood) were classed as ‘large herb stalls’, and
those with less than 1 square metre as ‘small herb stalls’. Stalls selling mostly medicinal fruits and
seeds were called ‘seed stalls’, and those selling a few plants and mostly animal carcasses (which
were sold for the elaboration of charms) were called ‘Vodoun stalls’. We counted all plant products
and total amount of sales units (bags, bundles, bottles, and loose units) per stall, and noted their
fresh or dry weight using a portable digital scale. Additionally, we estimated the total weight of
stock kept separately (usually at the back of the stall). We noted the vendors’ ethnicity and gender
and interviewed them about their weekly sales of medicinal plant products, so we could estimate
annual sales for surveyed stalls and extrapolate this to the entire market. We also asked them to
indicate those species that had become (or were becoming) expensive because they were difficult to
obtain, and to explain other reasons for increasing (or decreasing) prices. We then calculated the
volume of plant material offered for sale per stall in order to estimate the total amount of herbal
medicine available daily on the surveyed markets. The average price per kilogram of each product
was calculated from prices and weights of several sales units. This figure was then multiplied by the
volumes of the species in question encountered during our survey to obtain the total economic value
of herbal medicine at each market. Last, we summed all figures for all species and extrapolated this

information to estimate the annual volume and value for the entire Beninese market.

Plant collection and identification

Plant collection was done following standard botanical methods (Forman and Bridson, 1989).
Vouchers were deposited at the National Herbarium of Benin (BEN) and the Wageningen branch of
the National Herbarium of the Netherlands (WAG), now part of Naturalis Biodiversity Center (L).
Collected plant specimens were identified in the herbarium using local flora keys (Akoegninou et
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al., 2006) and literature including vernacular plant names (Adjanohoun et al., 1989; De Souza,
1988). Market wood samples were identified by a wood anatomist using microscopic methods and
the InsideWood database (2004- onwards) and by means of DNA analysis.

DNA analysis involved extracting DNA from the outer layer of samples and performing
amplifications of a DNA barcoding marker (i.e. 157 basepair fragment of the rbcL gene) by means
of a Polymerase Chain Reaction (PCR). The Enriched Ion Spheres were prepared for sequencing on
a Personal Genome Machine (PGM) with the Ion PGM 200 Sequencing kit as described in the
protocol and deposited on an Ton-314-chip (520 cycles per run) in three consecutive loading cycles
for one sequencing run. R Reads obtained from Ion Torrent sequencing were trimmed with CLC
Workbench Genomics version 4.5 (http://www.clcbio.com). Only reads with a length of at least 100
bp were selected for further analysis. Reads were clustered into Operational Taxonomic Units
(OTU’s) defined by a sequence similarity of at least 97% using the Octopus pipeline. Representative
consensus sequences of each cluster were blasted against NCBI GenBank data (Benson et al., 2005)
for taxonomic identification. Finally, we verified the threat status of all encountered plant species
using the ITUCN red list (http://www.iucnredlist.org/), and a red list for Benin (Adomou et al., 2011).

Data analysis

Using EstimateS version 8.2 (Colwell, 2010) we calculated Fisher’s alphas, to assess cumulative
diversity. We built sample-based rarefaction curves to verify whether our sampling effort had been
sufficient to cover the floristic diversity of Benin’s herbal market (Williams and Balkwill, 2005). In
order to assess whether the markets of Ghana were larger and more diverse than those of Benin, we
compared the diversity in products and species of the different stalls sampled by Van Andel et al.
(2012) with those sampled by us and performed a Mann-Whitney U test using SPSSs version 20.0.

RESULTS

Benin’s medicinal plant markets

During our survey we sampled 22 stalls in 16 different markets in eight of Benin’s largest urban
areas (Fig. 2.1). Apart from the Avogbamana market in Bohicon, that exclusively sold vodoun
products, medicinal plant markets in Benin do not stand on their own. They form part of larger
markets selling a plethora of daily- use goods such as household products and foods, amongst others
(Table 2.1). Herbal medicine stalls are usually found clustered together within the premises of a
market. Large and small herb stalls sell mostly dried and fresh leaves and herbs, woods, barks,
roots, and a few seeds and fruits, especially calabashes (Crescentia cujete and Lagenaria siceraria).
The latter ones are cultivated in different shapes and both species’ fruits are often used as containers
for herbal medicine and ceremonial offerings. Seed stalls, as their name suggests, specialise in
medicinal seeds and a few fruits, but also sell products used in traditional ceremonies such as
feathers, beads, kaolin, soaps, perfumes, ironware, and special fabrics. The Avogbamana market in
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FIGURE 2.1. Map of visited and surveyed markets in Benin in 2011-2012



Bohicon and Kobo Kobo in Parakou are known as fetish markets. Just as other vodoun stalls found
in the Beninese markets, they specialise in ingredients for rituals. These ingredients include, for its
greatest part, the carcasses of animals such as birds, rodents, reptiles, and mammals.

Many markets in Benin, especially those in rural areas, take place only once or twice a week
(usually in intervals of three to five days). During these days vendors come from nearby villages to
sell their goods. Located near Porto Novo, the Adjara and Agbokou markets are characterised by the
predominance of stalls that sell plant products wholesale. In Adjara, seeds, fruits, and fibres (the
latter ones derived from species such as Ficus thonningii and Raphia sp.) are the most common
plant products, whereas Agbokou specialises in roots, barks, and woods. Markets in cities, or
settlements with a distinct urban character, take place almost daily (but some of them close on
Sundays). Although the ethnic back- grounds of the vendors we interviewed were different, Fon and
Yoruba were the vernaculars most often used for plant names. In Parakou, some plant products were
also marketed with their Dendi or Bariba names. Half the herb sellers we interviewed indicated that
they considered themselves of mixed ethnicity. Where vodoun stalls were almost without exception
owned by men, female vendors (86%) outweighed male ones in the medicinal plant trade.

Volume and value of Benin’s medicinal plant trade

We calculated the total amount of medicinal plants available for sale at all surveyed Beninese
markets at 46,815 kg per day. Over a third of the total herbal remedies present as daily stock were
concentrated in the markets of Cotonou (15,572 kg). Other urban markets situated at important
crossroads in the country stored considerable amounts of daily stock as well (Table 2.1). However,
not all plants offered for sale were actually sold that same day. Although 86% of the medicinal
plants we encountered during our survey were sold dry (Table 2.5), our informants indicated
discarding an average of 4.12 kg per week. They also indicated selling, on average, 25 kg of herbal
medicine weekly (with large herb stalls selling 33 kg, small herb stalls 36 kg, seed stalls 18 kg, and
vodoun stalls 5 kg). Further, they pointed out that markets take place every week of the year. By
multiplying weekly sales by 52 and subtracting discarded volumes, we estimate the annual amount
of medicinal plants sold at the surveyed Beninese markets at 655,252 kg.

We calculated the average price of herbal medicine at 21 USD/ kg. Vendors indicated that they
sold on average 83 USD of herbal medicine per week. Vodoun stalls earned only 6 USD per week,
whereas seed stalls made as much as 212 USD in the same time period. The contrast is explained by
the fact that vodoun stalls made most of their gains from the sales of animal carcasses (which we did
not include in our calculation). Seed stalls, on the other hand, made their earnings from the sale of
plant products with the highest prices per kilogram (seeds and fruits, both sold at an average of 27
USD/kg). Small and large herb stalls had a weekly income of 45 and 46 USD, respectively. Based
on this information we estimated the annual value of medicinal plant trade in Benin at 2,735,310
USD.
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FIGURE 2.2. Plant parts sold in Beninese herbal markets sampled in 2011, (a) as percentage of the
total number of products (n = 226), and (b) as percentage of the daily stock (excluding stock packed
behind stalls)

Market’s floristic diversity

Throughout the entire fieldwork period, we have documented 307 plant products sold at the herbal
medicine markets of Benin. From these 307 products, we have been able to identify 283 to the
species level, 11 to the genus level, and 11 to the family level. Two products remained unidentified

due to insufficient sample material. All plant species and products encountered during our surveys
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FIGURE 2.3. Cumulative diversity curve for traded plant products and species in the 22 markets stalls
sampled in Benin in 2011-2012.

and visits to the Beninese markets are listed in the Table 2.5. Herbs, sold as whole individual plants,
made up for the largest percentage of plant diversity sold, while the leaves of shrubs and trees
represented the bulk of plant parts available as daily stock (Fig. 2.2).

Sample-based incidence of plant products and species, which was measured with Fisher’s alpha,
increased with the number of sampled stalls. The curves show a sharp increase in the first four
samples, afterward the increase becomes gradual. By the 19th sample, we had already covered 97%
of the total plant products and 98.5% of the species we encountered in our quantitative survey. This
suggests that our sampling effort of 22 stalls has been sufficient (Fig. 2.3).

After surveying 22 market stalls, we had covered 226 (73%) of the total number of plant
products encountered during the fieldwork, and between 198 and 205 (73—75%) of the total number
plant species. The number of plant products is higher than that of species because the different
organs of several plant species were exploited as separate products (e.g. for Kigelia africana we
recorded four different products: fruits, leaves, bark, and roots). Seventy plant products (30% of the
total) were recorded only once during the entire survey. The families most encountered in the
market survey were Leguminosae (33 spp.), Rubiaceae (19 spp.), Compositae (10 spp.),
Apocynaceae and Malvaceae (nine spp. each), Euphorbiaceae and Cucurbitaceae (eight spp. each),
Poaceae and Anacardiaceae (seven spp. each), Annonaceae and Lamiaceae (six spp. each).
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TABLE 2.2. Plant species found at Beninese herbal medicine markets in 2011 and 2012 with the
highest sales frequency.

Species Product I:S(;'SOf Ez:)qucncy ;Z:E:t Growth form Domestication

Sarcocephalus latifolius Roots 1 64 Tree Wild

Xylopia aethiopica Fruits 2 55 vu' Tree Wild, cultivated

Pteleopsis suberosa Bark 3 55 Tree Wild

Schrebera arborea Fruits 2 55 EN' Tree Cultivated

Aframomum melegueta Fruits 2 55 Herb Domesticated

Monodora myristica Seeds 4 50 EN' Tree Wild, cultivated

Ocimum americanum ‘Whole plant 3 50 Woody herb Cultivated

Chamaecrista mimosoides Whole plant 3 50 Woody herb Wwild

Entada gigas Seeds 2 50 Woody climber Wild

Allium sp. Roots 2 45 Herb Cultivated

Abrus precatorius Seeds 1 45 Twinning herb Wild

Caesalpinia bonduc Seeds 3 45 EW' Shrub Cultivated

Cymbopogon citratus Whole plant 1 45 Herb Wild, cultivated

Dicoma tomentosa Whole plant 1 40 Herb Wild

Lycopodiella cernua Whole plant 2 40 Herb Wwild

Remirea maritima ‘Whole plant 2 40 Herb Wild

Gladiolus dalenii Roots 2 40 Herb Wild

Senna siamea Leaves 1 40 Shrub Wild, cultivated

Lannea barteri Bark 2 36 Tree Wild

Picralima nitida Seeds 2 36 Tree Wild

Acridocarpus smeathmannii ~ Roots 2 36 EN! Tree Wild

Zanthoxylum Roots 1 32 vu! Tree wild

zanthoxyloides

Tetrapleura tetraptera Fruits 2 32 vu' Tree Wild

Aerva lanata ‘Whole plant 1 32 Herb Wild

Garcinia kola Seeds 2 32 EW! Tree Cultivated

Heterotis rotundifolia Whole plant 2 32 Herb Wild

Psychotria vogeliana Leaves 1 32 Shrub Wwild

Khaya senegalensis Bark 2 32 EN!, vU? Tree Wild, cultivated

Cucumis metuliferus Fruit 1 32 Scrambling Domesticated
herb

Lagenaria breviflora Fruit 2 32 Scrambling Domesticated
herb

Lagenaria siceraria Fruit 1 32 Scrambling Domesticated
herb

Momordica charantia Fruit 1 32 Climbing herb Cultivated

Curcuma sp. Roots 1 32 Herb Cultivated

Ensette livingstonianum Seeds 1 27 CR! Herb Cultivated

Mondia whitei Roots 3 27 vu! Climbing herb Wild

'Adomou et al., 2011

2 JUCN Red List (http://www.iucnredlist.org/)



Prices, rare plants, and the provenance of some commercial species

With an average weight of 112 g and an average price of 1.38 USD per sales units, barks were the
most expensive plant products we encountered during our survey. Roots (113 g) were sold at 0.75
USD per sales unit, fruits (21 g) at 0.58 USD, seeds (9 g) at 0.25 USD, and whole herbs (55 g) at
0.23 USD. The prices per kilogram for individual plant species varied from 0.06 to 866 USD (Table
2.5). We noticed that species used for ritual purposes and plants with a low weight per sales unit
were amongst the most expensive products. The bulbs of sedges (Cyperus sp.) and the seeds of the
cat’s claw (Martynia annua), and an unidentified species of Anacardiaceae (DQ 246) were the three
most expensive plants. All of them had a weight per sales unit of one gram. In contrast to our
observations, all informants agreed that plants were expensive because they were scarce. Only two
vendors mentioned that increasing prices were also due to retailers controlling the trade who raised
prices, as they would see most convenient.

TABLE 2.3. Plant species sold in the greatest bulk at Beninese herbal medicine markets in 2011 and
2012.

No. of Market stock Threat

Species Product uses (ke/d)* status Growth form Domestication status
Dioclea reflexa Seeds 1 2788.84 Twinning herb Cultivated
Cola acuminata Fruits, seeds 3 2501.85 Tree Wild
Pavetta corymbosa Leaves 2 2194.27 Shrub Wild
Caesalpinia bonduc Roots, seeds, 3 2171.15 EW! Shrub Cultivated
leaves
Prosopis africana Leaves, wood 1 2163.15 Tree Wild
Cassytha filiformis ‘Whole plant 2 1758.05 Parasitic herb Wild
Kedrostis foetidissima Whole plant 2 1691.46 Herb Wild
Annona senegalensis Leaves 1 1472.73 Tree Wild, cultivated
Anthocleista vogelii Roots 4 1266.24 Shrub Wild, cultivated
Ageratum conyzoides Whole plant 3 1231.75 Herb Wild
Raphia sp. Fibre 2 1203.06 Tree Wild
Leonotis nepetifolia Whole plant 1 1176.96 Herb Wild, cultivated
Uraria picta Whole plant, 2 1134.99 Herb Wild
seed
Anacardium Bark 3 1131.50 Tree Domesticated
occidentale
Pterocarpus erinaceus Bark 6 1096.89 EN! Tree Wild
Sterculia setigera Leaves 1 1090.62 Tree Wild

'Adomou et al., 2011
2 TUCN Red List (http://www.iucnredlist.org/)
“Sum of stock of all plant products for each species

From the 283 species in our product list (Table 2.5), 28 were listed as threatened (from which 10
species were globally threatened). The average price per kilogram of these species was 16 USD.
From the 28 threatened species, 11 were said to be scarce by our informants: Milicia excelsa,
Caesalpinia bonduc, Pterocarpus erinaceus, Afzelia africana, Garcinia kola, Mondia whitei, Khaya
senegalensis, Bridelia ferruginea, Carissa spinarum, and Acridocarpus smeathmannii. Other non-
red-listed plant products perceived as rare by our informants include the roots of Morinda lucida,

Anthocleista vogelii, Chassalia kolly, and Sansevieria liberica; and the barks from species such as
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Parkia biglobosa, and Psychotria vogeliana. On average, these plants were sold for 6.5 USD per
kilogram. The vendors we interviewed in the rural markets of Lokossa and Dassa indicated that
themselves collected all of the plants they sold, except for seeds and barks. Interviewees in large
urban centres such as Cotonou (Dantokpa, Saint-Michel, Gbegamey, and Fifadji), Abomey-Calavi,
and Godomey indicated that they purchased their plants from the market in Pahou (a town near
Ouidah, Southern Benin, which hosts the forest of Pahou), or that they were delivered to them by
small-scale collectors or middlemen.

We had the opportunity to visit the home garden of one of the market vendors in Godomey, who
cultivated plants that she reported as difficult to find in the wild, and had considerable demand at the
market (e.g. C. bonduc, M. lucida and C. kolly). We also encountered Kalanchoe crenata and Aloe
sp. growing in flowerpots in four of the stalls we surveyed. Avogbamana market had a piece of land
of ca. 0.25 ha where medicinal plants were cultivated (e.g. Merremia quinquefolia, Jatropha
multifida, J. gossypiifolia, Musa sp., Carica papaya). Except for M. quinquefolia, none of these
species were found at the sampled stalls during our quantitative survey. C. papaya, however, was
one of the products we purchased during one of our visits prior to the survey.

Roughly 17% (n=35) of the medicinal plant species encountered during our survey were found in
at least 25% of the sampled stalls. Amongst these plants, 11 (5% of the total) are locally threatened
or IUCN red-listed species (Table 2.2). C. bonduc (a locally threatened species) was the only
species with both high sales frequency and large stock. Plants that were present daily at the market
in quantities higher than one (metric) ton included both wild and cultivated species, as well as herbs,
trees, and shrubs (Table 2.3).

Sold at ca. 1 USD per piece, the seeds of Dioclea reflexa were commercialised as M. excelsa
seeds. Vendors indicated that the seeds were expensive because “they were never found anywhere
near an M. excelsa tree” (which seems obvious they did not correspond to the same species), thus
they were perceived as very rare. Although not explicitly considered a rare plant, Ipomoea
argentaurata was sold in the markets of Parakou as a “Northern version” of Dicoma tomentosa, a
plant widely commercialised for its ritual uses. Although I. argentaurata was sold for double the
price of D. tomentosa (0.15 USD), we were able to confirm neither the rarity nor the provenance of

these two species.

Salient ailments and their remedies at the Beninese markets
The 226 plant products recorded in the Beninese markets were used in 378 medical and ritual
treatments. Most plants were used for ritual purposes (101 species, 27% of the total uses). All other
use categories for the plants recorded in this survey are listed in Table 4. Ailments that could not be
classified in any of the above categories and that were only mentioned once were classed as ‘other’
uses. These comprise eight species (2%) and include: epilepsy, haemorrhoids, rheumatism, hernia,
and utensils used to administer herbal remedies.

Some diseases could be classed in more than one category. Sakpata diseases, for example, were

illnesses whose symptoms were characterised by pustules (i.e. rubeola, rubella, and varicella).



TABLE 2.4. Use percentage of medicinal plants sold in Beninese markets per ailment category.

Number of
Use species used Percentage
Ritual 27
Love 25
Good luck 20
Protection against evil spirits 20
Protection against Tchakatou (bewitchment) 10
Initiation ceremonies (purification baths) 10
Divination 7
Protection against accidents 4
Protection against enemies/ thieves 4
Protection against STDs 1
Women’s health 21
Infertility 20
Pregnancy 16
Painful menstruation 17
Breast milk production 11
Vaginal cleanse 3
Contraception 4
Womb cleanse 3
Cysts 4
Malaria 22 16
Anaemia 29
Fever 9
Fatigue 1
Jaundice 1
Child care 15
Early walk 14
Atita (redness and pimples in joints and stomach in infants) 14
Teething 13
Failure to thrive syndrome 5
Closing fontanels 3
Drying of navel cord 1
Circumcision 2
Other' 5
Digestive disorders 5
Diarrhoea 16
Constipation
Respiratory diseases 4
Asthma 6
Cough 8
Skin diseases 5
Sakpata (rubeola, rubella, varicella) 10
Rashes
Wounds 2
Hypertension 1 2
Sexually transmitted diseases (STDs) 3 1
Diabetes 4 !
Madness 3 !
Other 8 2
Total 378 100

'Cited by informants as “for children’s health”
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This ailment category owed its name to the god of smallpox and earth, Sakpata. Although smallpox
has long been eradicated, Sakpata diseases were considered as skin conditions with, what was
often explained by our informants, a “mystical” or “bizarre” origin. Albeit sexually transmitted
diseases (STDs) were also treated with herbal remedies, plants sold at the market were used in
amulets that were believed to prevent them.

DISCUSSION

We hypothesised that Ghana’s medicinal markets would be larger and more diverse than the
Beninese ones. Beninese herbal medicine stalls were significantly more diverse than the Ghanaian
ones in terms of species (U=149.50, Z=-2.96, p = 0.003) and products (U=151.00, Z=-2.93, p =
0.003). However, with an estimated annual volume of 951 tons of plant material and a value of 7.8
million USD (Van Andel, et al., 2012), Ghana’s herbal market was larger than Benin’s.

The fact that Benin’s vegetation type was not determinant to the diversity of its medicinal herb
market vis-a-vis Ghana could find its explanation in the country’s location in the Abidjan-Lagos
Corridor. Cotonou, is the best performing port to reach land-locked neighbouring country Niger
(Hall, 2011), and because of the absence of significant civil conflict, the country is an important
access point to the sea to Burkina Faso as well. These factors place Benin in privileged position at a
crossroads of commerce amongst various phytosociological regions in West Africa. As we had
expected, the majority of herbal medicine products in Benin was meant for use within a spiritual
context (in Ghana this ailment category was only second in importance). However, the importance
of traditional spiritual values (i.e. Vodoun) is even larger than the herbal market alone, as reflected
by the large amounts of animals traded for this purpose (Djagoun and Gaubert, 2009; Djagoun et al.,
2013).

Our quantitative market survey indicated that the annual value of Benin’s medicinal plant market
was at least 2.7 million USD in 2011. This figure is small when compared to the economic value of
cotton production, Benin’s most important agricultural export, which in 2008 was about 620 million
USD (CIA, 2013). Nonetheless, the importance of the plant trade in Benin cannot only be assessed
with respects to its contribution to the GDP, as it is an important component of the livelihood
strategies of vulnerable groups (Vodohué et al., 2008). Moreover, our calculations should be seen
as an underestimation as available medicinal plant export figures mostly lack volumes and values
and we did not include several of the smaller markets in our survey. There were various plant
species that, apart from being sold as remedies at medicinal plant markets, also served as food,
condiments or colorants (the seeds of Triticum sp., Amaranthus sp, Pennisetum cf. glaucum, Xylopia
aethiopica, Monodora myristica, Aframomum melegueta, Piper guineense and Sesamum indicum;
the leaves of Ocimum gratissimum and Sorghum bicolor; the fruits of Capsicum annuum and
Syzygium aromaticum; and the bulbs of Allium spp). These products were sold in large quantities on
general food stalls, and thus excluded from our survey.

In addition, plants that are officially exported from the country are shipped in small quantities to
Italy and Guadeloupe. The largest exports comprise endangered species such as K. senegalensis
(bark), K. africana (fruits, of which 10 metric tons were exported between 2007 and 2010),



Rauvolfia vomitoria (leaves), C. bonduc (roots), and Z. zanthoxyloides (roots). These data are only
available because medicinal plants that leave the country as air shipments must go through a
phytosanitary control, which is performed by the Phytosanitary Control Post at Cotonou’s airport.
However, there is no record as to whether these plants are cultivated by the exporting agents, bought
directly from harvesters, self-collected, or purchased at the markets (C. Zinse, personal
communication of May, 2013). Moreover, there is no record of the amount of plant material that
leaves the country through other ports, although there is evidence that Beninese medicinal plants are
sold in Ghana (Van Andel et al., 2012) and Gabon (A. M. Towns, personal communication of July,
2012).

Prices could be a misleading indicator of scarcity in the wild. As Botha et al. (2007) explained, it
is difficult to estimate the scarcity of a species when collection is not done directly by one’s self.
Most of our informants did not collect the plants they sold themselves, and those who did only
collected herbs and leaves. Thus, the rarity of bark, wood, and root products perceived by the
vendors did not necessarily reflect scarcity in the wild, with the exception of the plant species with
threat status in Benin. Many species were just occasionally commercialised (i.e. Hydrocotyle
bonarensis) so they could be considered “hard to find” just because they were not frequently
encountered at the market. Likewise, abundance at the market did not necessarily mean that a
species was common in the wild. Some locally endangered species such as Schrebera arborea and
M. myristica, had a high sales frequency and were sold at small quantities, but were not perceived as
scarce by our informants. Moreover, far from reflecting scarcity, high prices were influenced by the
size of their sales units. Some plants were sold in small quantities but are not endangered or
perceived as rare (i.e. the seeds of Cleistopholis patens). This lack of consistency in the relationship
between prices per sales units and per kilogram of medicinal plants has also been noted by other
authors (Botha et al., 2007; Williams et al., 2007).

In Benin there is a legal restriction for the collection and commercialisation of endangered
species. Article 84 of the law of forests of Benin stipulates punishments up to ca. 1000 USD and
two months of jail for the exploitation of protected plant species. However, we lack the evidence to
state that these measures effectively discourage harvesters from collecting the endangered species
we encountered during our market visits. Finally, there is a substantial number of species whose
perceived rarity has been reported by Djégo et al. (2011) and were encountered only once during
our survey (e.g Acmella uliginosa, Bryophyllum pinnatum, Cissampelos mucronata, Commiphora
africana, Ficus thonningii, Millettia thonningii, Parkia biglobosa, Pseudocedrela kotschyi, and
Pterocarpus santalinoides). Although none of these plants were perceived as rare by the market
vendors interviewed in our survey, the fact that their scarcity was reported elsewhere merits
consideration when revising local lists of threatened species.

The fact that during our market survey we encountered only 75% of the total plant products and
species recorded during our entire field stay raises the question: has our sampling effort been
sufficient to cover the entire floristic diversity of the Beninese markets? In 1989, 530 plant species
with medicinal uses were recorded in Benin (Adjanohoun et al., 1989). In 2013, only 20 species had
been added to this figure in the PROTA database (http://www.protad4u.org/). During our market
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survey we covered around 50% of this total medicinal plant diversity. Over a period of three
months, Legba (2010) recorded a total of 205 species (and 217 products) sold at the Calavi market,
while the CENPREBAF (1999) market survey registered 338 species found in 81 markets, but
neither referred to making botanical collections nor specified the duration of fieldwork.

Vodouhé et al. (2008) sustained that during the rainy season medicinal plants became scarce in
the Beninese markets because farmers, who they identified as the most numerous of commercial
collectors, were not active during this period because of agricultural activities. We started our
survey at the end of the long rainy season (April-July) and finished during the short dry season
(August-September). Although we surveyed one more market in January, we did not find new
species. A fieldwork stay of an entire year would have been desirable, however, our budget and time
schedule limited the period of our stay in Benin. Further market research should focus on plant
availability during the long dry season (December to March).

The importance of collecting comprehensive herbarium vouchers and the potential of DNA
barcoding for ethnobotanical research has been stressed by Veldman et al. (2013). Our results from
the DNA analysis and wood anatomical identification for those specimens that lacked other
diagnostic features were not completely satisfactory. In spite of its relatively large size, descriptions
in the InsideWood database do not represent all woody plants and are supported by a few samples
only, thus they not always reflect the full variability of a species (InsideWood, 2004-onwards). Nine
of the samples that were sent to the laboratory for DNA barcoding yielded unlikely results, as their
sequencing ‘matched’ that of species that did not occur in Benin or even West Africa (e.g. Schima
superba, Pongamia pinnata, and Digitalis lutea). The task of rigorously actualizing these databases
remains a challenge that can be bridged by completing botanical collections, as much as possible,
not only with vernacular names, uses, woods, barks, and roots, but also with DNA samples.

CONCLUSIONS

In our study we found that 50% of the total medicinal flora in Benin was commercialized in its
markets. A volume of approximately 655 metric tons worth 2.7 million USD is offered for sale
annually. These figures are below the estimated volume and value recorded for the herbal market in
Benin’s much larger neighbour Ghana, but the floristic diversity of both markets is comparable.
Nonetheless, our results suggest that the domestic medicinal plant market in Benin is of substantial
economic importance. Traditional spiritual beliefs seem to be a major driving force behind the trade
in herbal medicine. As it has been previously stated, medicinal plants are a resource of societal,

economic, and cultural importance for the Beninese people.
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Chapter Three

Evidence of a link between taboos and sacrifices and resource
scarcity of ritual plants’

D. Quiroz'? and T. van Andel’

'Biosystematics Group, Wageningen University, Wageningen, The Netherlands
*Naturalis Biodiversity Center, Leiden, The Netherlands

ABSTRACT

One of the main obstacles for the mainstreaming of religious traditions as tools for the conservation
of nature is the limited applicability of research results in this field. We documented two different
restrictions implemented by local people (taboos and sacrifices) related to the use of ritual plants in
Benin (West Africa) and Gabon (Central Africa). To see whether these restrictions reflected plant
scarcity from an etic perspective (official threat status) and an emic viewpoint (perceived scarcity by
local people), we conducted 102 interviews with traditional healers and adepts of traditional faiths.
We documented a total of 618 ritual plants, from which 52 species were used in both countries. In
Benin, the use of 63 of the 414 ritual plant species was restricted; while in Gabon 23 of the 256
ritual plants were associated with taboos and sacrifices. In Benin, restricted plants were significantly
more often officially threatened, perceived as scarce, and actively protected than non-restricted
plants. In the more forested and less densely populated Gabon, plants that were perceived as scarce
were more often associated to local restrictions than officially threatened species. These results
prove the presence of a form of adaptive management where restrictions are related to resource
scarcity and protection of ritual plant species. By providing baseline data on possibly endangered
species, we demonstrate how plant use in the context of religious traditions can yield important

information for conservation planning.

Keywords: Africa; Benin; Bwiti; Ethnobotany; Gabon; IUCN Red List; plant conservation;
threatened species; Vodoun

* Published in a slight modified form in the Journal of Ethnobiology and Ethnomedicine, 2015, 11: 5, DOI:
0.1186/1746-4269-11-5
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INTRODUCTION

One of the main obstacles in the mainstreaming of practices associated with religious traditions as
tools for the conservation of biodiversity is the insufficient applicability of research results in this
field. Over the last two decades, a considerable body of evidence linking religious traditions to
nature conservation has been produced in academia (Berkes, 2001; Dudley et al., 2008; Kideghesho,
2009; Sasaki et al., 2010; Verschuuren et al., 2010; Ormsby, 2013). However, at the policy level, the
integration of these data into conservation planning and implementation remains rather limited, like
for example, the almost exclusive attention that sacred natural sites have received as de-facto
protected areas. Although this is a laudable achievement, cultural values (which include religious
traditions) encompass a wider range of social mechanisms that pose an untapped potential in
conservation (Cocks et al., 2012), as they are a form of adaptive management of natural resources
based on traditional ecological knowledge (Berkes et al., 2000). Our work is concerned with
practices related to religious traditions that regulate the use of ritual plants, namely, taboos and
sacrifices.

Following Evans-Pritchard (1954), we consider sacrifices as a symbolic payment prior to the use
of a certain plant. These have received relatively little attention in circles other than archaeology and
social anthropology. Taboos, which we define according to Meyer-Rochow (2009) as the
prohibition to interact with a plant, are, on the other hand, a topic of interest in several disciplines.
In fact, there is a long-standing dissension about their necessity and origin in human societies.
Taboos have been found to exist as a means of avoidance of potential health hazards (Begossi et al.,
2004; Henrich and Henrich, 2010; Meyer-Rochow, 2009; Ogbeide, 1974), or associated with signs
of spiritual purity (Douglas, 1968). They have also been viewed as mechanisms for the partitioning
of resources, either with the purpose of monopolizing (Whitehead, 2000) or conserving them (Barre
et al., 2009; Begossi, 1992; Colding and Folke, 1997; Meyer-Rochow, 2009). While these views
might support or refute one another, the discussion has predominantly revolved around food taboos
and, particularly, the consumption of wild-caught fish and birds or bush meat (Colding, 1998;
Ogbeide, 1974; Whitaker, 2005). Moreover, only a few of these studies are supported by
quantitative analysis based on interviews with local informants (Begossi et al., 2004).

We focused on adepts of different traditional faiths and traditional health practitioners
(henceforth healers) in Benin (West Africa) and Gabon (Central Africa) in order to identify ritual
plant species. Our work consisted in documenting taboos and sacrifices associated with the use of
plant species in the context of the traditional religious practices of the two countries. Hereinafter, we
use the term restrictions to refer to taboos and sacrifices. Our objective was to see whether these
restrictions reflected plant scarcity from an etic perspective (official threat status, e.g. IUCN Red
List) and an emic viewpoint (perceived scarcity by local people). We expected that the number of
officially threatened species would be higher among species associated with taboos or sacrifices
(restricted plant species, hereafter) than among those species that were not associated with taboos or
sacrifices (non-restricted species, henceforth). Likewise, we expected the proportion of plants

perceived as scarce by our informants to be higher among the restricted plants.



Another theoretical assumption relevant for our study stemmed from previous work on
ecological niche theory and (food) taboos by Rea (1981) and Begossi (2004). These authors
departed from an application of the Huntchinsonian niche theory proposed by Hardesty (1975). In
human ecology, the niche is elucidated by the amount of variety present and the number of
resources used for subsistence by human populations. Rea and Begossi posited that “taboos are a
luxury” and that people whose niche comprises a high availability of resources implement them.
Following this assumption, we would expect to find a larger number of restricted plant species in
Gabon, a country with extensive forest cover and low population density, than in the densely
populated Benin which has lost the majority of its forest cover in the last two decades (FAO, 2010).

METHODS

Fieldwork was carried out in central and southern Benin (Figure 3.1) and in different sites
throughout Gabon (Figure 3.2). A detailed description of the vegetation zones indicated in these
figures is provided, for Benin by Adomou (2005), and for Gabon by Caballe (1978). We focused on
healers and adepts of traditional faiths who collected plants themselves. Both healers and adepts
engage in plant use either by administering or receiving herbal treatments and participating in
ceremonies that involve the use of plants. Sampling was done by chain referral (Penrod et al., 2003),
a method we chose for two reasons: (1) the lack of an accessible frame (e.g. a directory of healers
and adepts), which did not allow us to draw a random sample, and (2) the expected difficulty in
obtaining information from two target groups who are known to cautiously guard their trade secrets
(Obama-Ondo, 2002). In Benin, our sample consisted of 50 informants (39 males and 11 females,
35 healers and 15 adepts) representing 9 linguistic groups and 19 traditional faiths. In Gabon, we
interviewed 52 informants (30 males and 22 females, 38 healers and 14 adepts), covering 16
linguistic groups and 14 traditional faiths. Power analysis of sample size was estimated with a 90%
interval using nQuery Advisor version 7.0. A value of p < 0.05 was considered statistically
significant.

We conducted face-to-face, semi-structured questionnaires and asked our informants to indicate
ritual plant species. For each species, we documented whether its harvest or use was associated with
a taboo or merited a sacrifice or payment in kind. We only considered plant species which
prohibition was related to ritual mandates and excluded plants with restrictions related to kinship,
gender, or illnesses. We also asked our informants to list plants that they perceived as scarce. We
then accompanied them to the places where they collected the plants mentioned during the interview
in order to make herbarium specimens. Likewise, we documented plants that were actively
protected by local people, that is, plants that had been removed from the wild and were cultivated by
our informants in home gardens or sacred forests, as well as plants which growth was promoted in
the wild. Domesticated species (e.g. maize and cassava) with a restriction status were not considered
as actively protected. Plants were collected following standard botanical methods (Forman and
Bridson, 1989). Vouchers were deposited and identified at the national herbaria of the countries
where they were collected (BEN and LBV) and the Wageningen branch of the National Herbarium
of the Netherlands (WAG), now part of Naturalis Biodiversity Center (L). Scientific plant names
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FIGURE 3.1. Map of Benin displaying the different phytogeographical districts and vegetation zones
based on plant species composition. Adapted from Adomou (2005). Triangles indicate surveyed
locations. Numbers indicate informants per location.

were checked against their latest nomenclature status following The Plant List
(http://www.theplantlist.org).

Data on habitat and distribution ranges for wild species were obtained from the PROTA database
(http://www.protadu.org) and the Flore du Gabon (Sosef et al, 2009--; Various Editors, 1968-
2008) and the Flore analythique du Bénin (Akoegninou et al., 2006). Using IBM SPSS 20, we



FIGURE 3.2. Map of Gabon displaying the different vegetation zones. Adapted from Caballe (1974).
Triangles indicate surveyed locations. Numbers indicate informants per location.

performed a Chi-square analysis to test whether: (1) the proportion of species perceived as scarce
was higher among restricted plants than among non-restricted ones; (2) the proportion of officially
threatened species was higher among restricted plants than among non-restricted ones; and (3) the
proportion of actively protected species was higher among restricted plants than among non-
restricted ones.

57



RESULTS

Types of taboos and sacrifices

We documented 414 plant species used for ritual purposes in Benin and 256 in Gabon. Fifty-two
species were used in both countries, thus in total 618 different plant species were used. In Table
3.5, all species are listed with their scientific and vernacular names, part used, and a brief
description of their uses. The two countries differed in the way in which restrictions were
transmitted. In Benin, the spiritual father or mother, that is, the person who guides the ceremony in
which an adept is initiated, gives these to adepts. In the case of Fa oracle priests, it is the
interpretation of the oracle signs that are drawn during the initiation that determine what plants (and
animals) are to be avoided by initiates (including the type of restriction and the plant part to be
avoided). In Gabon, on the other hand, restrictions may come in manner of a vision experienced by
adepts under the hallucinogenic effects of the iboga plant (Tabernanthe iboga) during initiation

ceremonies.

TABLE 3.1. Different types of restrictions for ritual plant use in the two African countries, ranked

according to frequency of citations and number of species involved.

Benin Gabon
Type of restriction Frequency Nr of species Frequency Nr of species
Felling/ cutting 19 12 13
Burning wood 13 8 0 0
Not to be used as medicine 13 8 0 0
Unspecified 13 8 0 0
Offer money/wine 9 6 22 5
Food taboo 8 5 30 7
Sacrifice livestock 8 5 0 0
Forbidden in herbal bath 6 4 0 0
Sacrifice wildlife 5 3 0 0
Touching 0 0 22 5
Collect fruits forbidden 0 0 9 2
Other 6 4 4 1

We found contrasting differences in the degree of severity of restrictions related to ritual plant
use in the two countries (Table 3.1). In Benin, the harvest of certain plant species involved intricate
procedures. For example, the harvest of the cat’s-tail grass (Sporobolus pyramidalis) was limited to
plants found at a crossroad and required the sacrifice of a ram. In Gabon, restrictions were notably
milder and mostly limited the physical contact with plant species. Remarkably, in Gabon, collecting
the fruits of the pink magic (Massularia acuminata) and the ofumu (Maranthes chrysophylla) was a
taboo for any adept whose parents were still alive. We did not encounter this type of restriction
related to living parents in Benin. Individual food taboos were present in both countries, especially
with regard to cultivated crops. In Gabon, the leaves of taro (Colocasia esculenta) and manioc
(Manihot esculenta), and pineapple fruits (Ananas comosus) were forbidden food items for Bwiti
adepts. In Benin, cowpea (Vigna unguiculata), sorghum (Sorghum bicolor), the fruits of the African
custard-apple (4dnnona senegalensis), the horned melon (Cucumis metuliferus), and the African oil
palm (Elaeis guineensis) were food taboos for Fa oracle initiates whose initiation signs were



governed by these species. Furthermore, in Benin some adepts mentioned not being allowed to
specify the type of restriction, although they did provide the name of the plant species in question.
These restrictions are included in Table 3.1 under unspecified. Moreover, restrictions that were only
mentioned once were classified as other and include: cultivation (of maize, Zea mays), harvest,
urination (on species such as Mallotus oppositifolius) and whipping (with the twigs of Grewia

carpinifolia).

Benin

We documented 414 plant species used in the context of religious traditions in Benin, of which 63
(15%) were restricted and 351 (85%) were not. Restricted plants were two and a half times as often
officially threatened (19%) than non-restricted plants (7%) (32 = 10.03, df = 1, P < 0.002).
Remarkably, variations between restricted plant species did not reflect affiliation to a specific
traditional faith but seemed to be related more to the geographical location of our informants. For
instance, adepts of Heviosso or Shango (the god of thunder) living in the Central part of the country
had prohibitions on species such as the heart-fruit (Hymenocardia acida) and the groundnut tree
(Ricinodenron heudelottii). In contrast, their counterparts of the same traditional faith in the South
of Benin mentioned restrictions on species such as the African border tree (Newbouldia laevis), the
Senegal prickly-ash (Zanthoxylum zanthoxyloides), and the yellow mombin (Spondias mombin).
Incidentally, these restrictions also applied to adepts of other faiths in south Benin. The kapok
(Ceiba pentandra) and the iroko tree (Milicia excelsa), however, were restricted species shared by
all groups and in all regions. Table 3.2 shows the most salient restricted species in Benin.

Perceived scarcity, on the other hand, showed little variation between informants in southern and
central Benin. Restricted plants were twice as often perceived as scarce (29%) than non-restricted
ones (12%) (2 = 11.88, df = 1, P < 0.001) (Table 3.2 and Table 3.5). Plants such as the yellow
plum (Ximenia americana), the wild banana (Ensete livingstonianum), and the poison arrow wood
(Strophanthus hispidus), however, showed a perceived scarcity limited to a single location in central
Benin. People most often attributed the disappearance of plant species to urban and agricultural
development (92% of informants), but also to the export-oriented exploitation of timber species
(8%).

Gabon

We recorded 256 plant species used for religious traditions, of which 23 (9%) were restricted
species and 233 (91%) were not. Compared to our results in Benin, restrictions in Gabon appeared
to follow neither a geographical nor a faith-related pattern. Rather, they included large forest trees
and a few cultivated crops. Restricted plant species were more often perceived as scarce (12%) than
non-restricted ones (7%) (y2 = 19.47, df = 1, P < 0.001). The majority of informants (87%)
identified timber exploitation as the main cause for the scarcity of plants. Accordingly, the most
frequently mentioned plants in this category corresponded to important species in the international

timber trade (Table 3.3 and Table 3.5). Fewer informants (13%) attributed rareness to the seasonal
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TABLE 3.2. Restricted and threatened plants in Benin ranked according to their citation frequency.

Restricted species Citation Official Perceived Habitat Habit Distribution
frequency (% threat scarcity
of informants) status (% of
informants)

Kapok tree 20 23 Primary forest to Large tree Pantropical
(Ceiba pentandra) settlements
African border tree 18 0 Secondary forest Small tree Pantropical
(Newbouldia laevis) to settlements
Senegal prickly-ash 16 vub 46 Savannah and Small tree West Africa
(Zanthoxylum dry forest
zanthoxyloides)
Iroko tree” 14 ENY/ 15 Primary to Large tree West, Central, and
(Milicia excelsa) vu°© secondary East Africa

deciduous forest
Heart-fruit 12 0 Savannah to Shrub Tropical Africa
(Hymenocardia acida) deciduous

woodland
Cowpea 12 0 Cultivated fields, Vine Pantropical
(Vigna unguiculata) settlements
Yellow mombin 10 0 Secondary Medium- Pantropical
(Spondias mombin) deciduous forest sized tree
Groundnut tree 10 0 Secondary humid ~ Medium- West, Central and
(Ricinodendron forest to fallows sized tree East Africa
heudelotii)
Nicker tree 0 EW® 53 Disturbed sites Shrub Pantropical
(Caesalpinia bonduc)
African locust tree 0 46 Savannah to Small tree West and Central
(Parkia biglobosa) cultivated fields Africa
Wild banana 0 CR® 30 Savannah Large herb West Africa
(Ensete
livingstonianum)
Yellow plum 0 30 Savannah to dry Small tree Pantropical
(Ximenia americana) forests

*[mportant timber species (Blackett and Gardette, 2008). "Locally threatened (Adomou et al., 2011). ‘Globally threatened
(http://www.iucnredlist.org). EN = Engangered, VU = Vulnerable, CR = Critically endangered, EW = Extinct in the wild.

availability of plants such as herbs that were difficult to find during the dry season. Finally,
restricted plant species were slightly more often officially threatened (9%) than non-restricted
plants (6%), but this difference was not significant.

Emic explanations for taboos and sacrifices

When asked, our informants’ most common explanation to the existence of taboos and sacrifices in
Benin (34% of interviewees) was that these were created in order to keep the union, peace, or
happiness of the individual, the family, and the community. In Gabon, respondents most often
indicated (60%) that restrictions were practices that had permitted ancestors to exist in equilibrium
with their entourage, and as such, they should be kept in order to assure the survival of present
generations. In Benin, that response was only second in importance (27%). Another common
interpretation was that restrictions were a means to avoid disease (23% of informants in Benin and
32% in Gabon), followed by the belief that restrictions existed because “it is the spirits’ will [that



TABLE 3.3. Restricted and threatened plants in Gabon ranked according to their citation frequency.

Restricted species Citation Official Perceived Habitat Habit Distribution
frequency (% threat scarcity
of informants)  status (% of
informants)
Kevazingo * 33 42 Primary Large tree Cameroon,
(Guibourtia tessmannit) evergreen forest Equatorial
Guinea, Gabon

Moabi* 26 vut 28 Primary rain Large tree Nigeria to Gabon
(Baillonella toxisperma) forest (and DR Congo)
Red anzem 26 23 Primary Large tree Cameroon to DR
(Copaifera religiosa) lowland rain Congo

forest
Kapok tree 20 15 Primary forest Large tree Pantropical
(Ceiba pentandra) to settlements
Pink magic 20 15 Primary forest Shrub West and Central
(Massularia acuminata) to settlements Africa
Ofumu 13 0 Primary to Large tree West and Central
(Maranthes chrysophylla) secondary forest Africa
Spider tresses 13 7 Primary moist Liana West and Central
(Strophanthus gratus) forest Africa
Horseradish tree 6 7 Primary to Medium- Central Africa
(Drypetes gossweileri) secondary semi-  sized tree

deciduous forest
Bitter kola 0 vut 15 Primary to Medium- West and Central
(Garcinia kola) secondary sized tree Africa

evergreen forest
Ordeal tree 0 15 Primary to Large tree West and Central
(Erythrophleum ivorense) secondary Africa

evergreen forest
African padauk * 0 15 Primary to Large tree Nigeria to
(Pterocarpus soyauxii) secondary Angola

evergreen forest

“[mportant timber species (Eba'a-Atyi, 2009; Precious Woods, 2013). "Globally threatened (http://www.iucnredlist.org). VU =
Vulnerable

there are taboos]” (11% in Benin). Only a few informants (6% in Benin and 8% in Gabon) indicated
not knowing why restrictions existed.

We also asked our respondents to explain what the consequences of not respecting such
restrictions would be. The most prevalent response was “illness and eventual death” (42% in Benin,
and 69% in Gabon). In Benin, another common response was that breaking taboos would bring
misfortune to the entire family (25%). In both countries, informants indicated madness to be a
punishment for sinners (7% in Benin and 21% in Gabon). The loss of spiritual power, the detriment
of the tradition, and the dissolution of the family were also regarded as possible consequences of
disobeying restrictions. Last, in response to our question “what can one do in order to be forgiven
for breaking a taboo?” all respondents agreed that ritual ceremonies were necessary in order to be

forgiven by the spirits or ancestors (including the sacrifice of livestock, usually a chicken or a goat).
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Active protection of restricted vs. non-restricted plant species

We encountered different ways in which people actively protected wild plant species used for ritual
purposes. In Benin, it was common to find full grown trees of species such as the baobab
(Adansonia digitata), the iroko (M. excelsa), and the kapok (C. pentandra) in forests patches (or
even roadsides) wrapped with a white cloth tied at breast height. The cloth, usually covered with a
stain of oil palm mixed with maize flour (which are common ingredients in rituals), was an
indication that the tree was a sacred one (i.e. a dwelling place for spirits) and therefore should be
spared from felling. Often, adepts and healers would carefully uproot plants from their wild
surroundings to tend them at home gardens or sacred forests. Also plants’ growth would be
promoted in the wild by weeding around them or by pruning neighbouring trees to secure that these
plants would have better access to water and light. When asked, informants indicated that growing
plants that were perceived as scarce, such as the wild banana (E. livingstonianum) and the poison
arrow wood (S. hispidus) at home was the only way to secure their survival. In Benin, roughly, 50%
of all restricted species were actively protected, and we found a significant relation between these
two (Table 3.4). In contrast, far fewer restricted plants were protected in Gabon, where only 13% of
the total were taken from the wild to be planted in home gardens (notably, iboga 7. iboga) or spared
from felling (particularly Baillonella toxisperma and Copaifera religiosa). Nonetheless, this
percentage was not significantly different from that of non-restricted plants.

TABLE 3.4. Restricted, non-restricted, and actively protected plants compared.

Actively protected
Nr. of species (% of total)

Restriction  Yes No Total » P
Benin Yes 22 (5) 41 (10) 63 7.255 0.007
No 69 (17) 282 (68) 351
Gabon Yes 3(1) 20 (8) 23 0.400 0.527
No 21 (10) 212 (91) 233

DISCUSSION

Our results showed that restricted plant species are significantly more often officially threatened,
perceived as scarce, and actively protected by adepts and healers in Benin than non-restricted plants.
These findings support earlier studies that suggested taboos as social institutions for resource
conservation (Colding and Folke, 2001; Colding et al., 2003; McDonald, 1977; Monson and Cox,
2007). At the same time, however, our findings contend with previous evidence that taboos occur
only amongst populations with high availability and choice of resources (Begossi et al., 2004; Rea,
1981). We encountered three times as many restricted plants in Benin, the least species-rich, and
least forested, and most densely populated of the two countries of study. On the other hand, food
taboos were far more common in Gabon than in Benin. These results are consistent with the taboo-

as-a-luxury premise in the case of food taboos. Therefore, this combination of findings calls for



further scrutiny of Hardesty’s niche concept in human ecology, especially with respect to the
insufficiency of its theoretical framework (Howard-Kirkby, 1978).

While there is no indication of a link between restricted species and officially threatened ones,
and actively protected plants in Gabon, restricted and perceivedly scarce plants did show a
significant relation. This finding becomes particularly relevant when looking at species such as
kevazingo (Guibourtia tessmannii) and the red anzem (C. religiosa). Both were perceived as scarce
by our informants, have a narrow distribution (http://www.protadu.org), and are exploited for
timber, but their threat status has not yet been officially evaluated (http://www.iucnredlist.org).
Lykke (1998) considered that consensus in response to structured questions among people with
different backgrounds is a good indication that a true process is described. In our study, her claim is
exemplified by the types of restrictions found in Benin that reflected a geographical pattern (and not
a faith-based one), and in both countries by the congruency between the restrictions associated with
plants and their perceived scarcity. Considering these two trends in our results, we can state that
local people could be a potentially reliable source of information on endangered species. Moreover,
these results encourage us to support the emphasis other authors have made on the little attention
plants receive when it comes to the Red List (Schatz, 2009).

Finally, one might ask: to what extent do restrictions such as taboos and ritual sacrifices
contribute to the conservation of plant species. While we found that there is a relation between
restricted and actively protected species in Benin, we lack the evidence to ascertain that restrictions
will ultimately result in the sustainable use of ritual plants. Taboos or sacrifices do not seem to
apply to commercial loggers. In spite of being one of the most sacred trees in Benin, the iroko (M.
excelsa) is still largely exploited as timber product (Dainou et al., 2012). The same applies to the
ritually important okume (Aucoumea klaineana) in Gabon. The belief in the ritual power of plants,
apart from posing a potential, can also be an obstacle to their conservation. Because of the
supernatural powers that are often attributed to them, the harvesting of such plants for commercial
purposes is a profitable activity. Hundreds of ritual plants are traded on medicinal plant markets in
West Africa (Jusu and Cuni-Sanchez, 2013; Quiroz et al., 2014; van Andel et al., 2012) and Gabon
(Towns et al, 2014). Although restricted plants are often protected, their products are still sold and
purchased by adepts. As we have no evidence of the intent of all actors (Alvard, 1998; Begossi et
al., 2014), we do not know the ultimate effect of protection and commercial harvesting for ritual
purposes on these plants’ survival. Therefore, studies on ritual plant use should focus not only on

potentials but also on constraints for conservation.

CONCLUSION

This study set out with the aim of providing evidence-based data about the role of religious
traditions in nature conservation. We are certain that it will be especially valuable in informing
conservation planning by proposing a simple methodological approach to obtain baseline data on
endangered plant species. In this study, we were able to confirm the relationship between
restrictions on plant use and the intent to conserve these plant species. It also substantiated the
premise that ritual restrictions reflect plant scarcity. The large number of restricted plants and the
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intentions of local people to cultivate or to protect ritual species in Benin suggests a form of
adaptive management where restrictions related to ritual plant use are more prevalent in degraded
landscapes. In species-rich and heavily forested Gabon, lower numbers of restricted species and
fewer signs of the active protection of plants by informants reflected a greater availability of plants.
Still, restricted species were also more often perceived as scarce, especially primary rainforest trees
subject to commercial timber exploitation. Finally, our results contribute to the discussion on the
purpose of taboos by demonstrating that in the case of non-food taboos, restrictions on plant use do

not necessarily occur among people with high availability of resources.
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Chapter Four

Plants of the gods and their importance among the mortals: an
analysis of cultural domain”

D. Quirozl’2 and T. van Andel®

'Biosystematics Group, Wageningen University, Wageningen, The Netherlands
*Naturalis Biodiversity Center, Leiden, The Netherlands

ABSTRACT

Plants play an overriding role in African traditional religions, which in turn are closely associated
with health practices and nature conservation. In spite of the extensive literature documenting plant
use in this context, an emic definition of traditional religions is still lacking. Our objective was to
see whether the importance of plants was reflected in people’s conceptions of ‘religion’ and
‘traditional religions’ (i.e. Vodoun and Bwiti) in Benin and Gabon. By carrying out a cultural
domain analysis (CDA) with 96 individuals, we found that, regardless of the religious affiliation of
informants, plants and other elements of the natural world were more present in people’s notions of
traditional religions than in religion, which was mostly understood as Christianity or Islam. Our
results suggest that CDA is an effective method to assess people’s perception of religion and to
inventorize cultural keystone species, like Milicia excelsa in Benin and Tabernanthe iboga in
Gabon.

Keywords: Benin; Ethnobotany; Gabon; Traditional religions; Religion

* Submitted in a slightly modified form
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INTRODUCTION

Commonly, researchers have tended to label the unknown or the incomprehensible in other cultures
as religious or mystical (Bowie, 2008). In the early history of anthropology, these epithets had, more
often than not, a pejorative connotation. The paradigm shift brought by functionalism in
anthropology had pivotal repercussions for different fields of research (Gould, 1966). In the case of
ethnobotany, for instance, plants that were once considered “primitive” (Chevalier, 1937) and with
“plain mumbo-jumbo uses” (Burkill, 1995) are now recognised for their importance in local
healthcare practices (Cocks and Moller, 2002; Janzen and Green, 2003; Mafimisebi and Oguntade,
2010; van Andel and Ruysschaert, 2011), as well as for the crucial role they play in nature
conservation (Msuya and Kindeghesho, 2009; Quiroz and van Andel, 2015).

While the term has been a recurrent topic in ethnobotanical documentation in the past century,
‘religion’ appears to lack a unified definition in the field. Probably due to the elusiveness of the
term, which lacks an approximate translation in non-Western languages (Bowie, 2008), terms such
as medico-magic, magico-religious, sacred, ritual, supernatural, mystical, magic, and spiritual all
appear to form part of the domain ‘religion’ in the considerable number publications that address
plant use in the context of traditional religous practices (Albuquerque et al., 2007; Cavender and
Alban, 2009; de Souza, 2006; Mafimisebi and Oguntade, 2010; Robson et al., 1982; Sharma et al.,
2012; van Andel et al., 2012; Voeks, 1993; Voeks, 1997).

We performed an analysis of cultural domain (or Cultural Domain Analysis, henceforth), a
method commonly used in cognitive anthropology and marketing research for the purpose of
highlighting the underlying properties of a given cultural domain from the viewpoint of informants
(Borgatti, 1994). Ritual plants have been found to play a central role in the traditional religious
practices of Benin and Gabon (Herskovits, 1938; Raponda-Walker and Sillans, 1962). They also are
commercialised in substantial quantities in the medicinal plant markets there (Quiroz et al., 2014;
Towns et al., 2014). Our objectives were: (1) to understand the cultural domains ‘religion’ and
‘traditional religions’ from an emic perspective and; (2) to explore the importance of plants within
these two domains in those western African countries.

We wanted to assess whether plants and other elements of the natural world were more often
present within our informant’s concept of traditional religions than in their notion of religion. We
also wanted to know whether these differences showed when comparing people according to their
own cultural background or religious affiliation. We acknowledged the possibility that the term
‘religion’, and the notions that its use elicits, would carry an ethnocentric bias based in Western
thought and values (Dubuisson, 2003). Therefore, we hypothesized that informants would hardly
mention plants, or other elements of the natural world, when asked to list the names of categories
that belong to the domain ‘religion’. We also expected that for people who considered themselves as
adepts of Bwiti or Vodoun, plants would more obviously form part of their conception of traditional
religions than for non-adepts.



METHODS

Data collection

We conducted fieldwork in Benin in 2011 and in Gabon in 2012. We used a multiple purposive
technique (Teddlie and Yu, 2007) in order to obtain a sample of 99 informants in the two countries.
This method involved a combination of convenience and chain-referral sampling (Penrod et al.,
2003). In cooperation with local universities, we recruited the majority of our participants among
students, market vendors, and traditional healers. We obtained data on our informants’ socio-
demographic background and paid special attention to recording their religious affiliation (i.e.
whether they considered themselves adepts of traditional religions or not). Due to the conflictive
nature of admitted affiliation to traditional religions (Bonhomme, 2007; Chenry, 2008) and in order
to avoid possible under-reporting, we did not ask informants for their names.

We conducted free-listing exercises for the purpose of recording the items that, from the
viewpoint of our informants, formed the cultural domains religion (‘la religion’, in French) and
traditional religions, for which we used the term ‘Vodoun’ in Benin and ‘Bwiti’ in Gabon.
Following Puri (2011), informants were given two minutes to execute the exercise and completed
the free-lists themselves in written form. The instructions to the exercise are provided in Appendix
1. In case participants were not able to read and write, the exercise was performed orally and
recorded on audiotape. All exercises were conducted individually.

Data analysis

Following Puri (2011), we elaborated a matrix for each domain with the items mentioned by our
informants ordered as rows. We used codes for the individual informants and included them to the
matrix as columns. We entered the rank numbers of items as they occurred on each of the
informants’ lists, adding new items as successive rows. Individual plant names and organs derived
from a single species were documented, but for the purpose of analysis merged with general plant
organs (e.g. bark and leaves) or populations (expressed as trees or forests) under the broader
category ‘plants’. We did, however, consider individual plant species in our qualitative discussions.
We verified the identity of all plant species mentioned in the free-listings by checking their
vernacular names against our database of botanical collections (Quiroz and van Andel, 2015). Other
terms inherent to the cultures of our countries of study that were also unknown to us were checked
with key informants (i.e. elder traditional healers) during informal interviews or by consulting
anthropological literature on Benin and Gabon (Herskovits, 1938; Raponda-Walker and Sillans,
1962). All terms mentioned during the interviews are listed, when necessary with a brief explanation
of their meanings, in Table 4.2.

Next, we created separate presence-absence matrices by substituting the ranks given to each term
in the free-list with the number one. We conducted a Detrended Correspondence Analysis (DCA) to
define informant groups and to identify the two main axes that cause the distribution of terms in the
cultural domain space. In order to reduce axis length, we down weighed rare informants. We plotted
the first and second axes in a two-dimensional graph to examine the potential overlap among
informants, and to visualize the variation within and between the two countries of study. To see
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whether plants appeared more often in the cultural domain traditional religions than in religion and
to see whether this differed among people of various cultural backgrounds or religious affiliations,
we checked the frequency and average ranks of all terms mentioned by each group that had resulted
from the DCA, and plotted them to visualize their saliency as described by Puri (2011). Because of
the large number of words in the free-lists, we only considered terms with frequency higher than
0.10 for the plots.

RESULTS AND DISCUSSION

‘Religion’ vs. ‘traditional religions’

From our initial sample of 99 informants, three were excluded because the lack of sufficient socio-
demographic data provided (Table 4.1). Due to of time constraints, the number of informants in
Gabon was much smaller than in Benin. Over half of our informants (59%) self-reported adherence
to non-traditional religions, most of them as Christians (56 %), while 41% said to follow traditional
beliefs in both countries. With the combined responses of both adepts and non-adepts in Benin and
Gabon for the cultural domains religion and traditional religions, a list of terms including 425 items
was compiled (Supplementary file 2). From those 425 terms, 86 (about 20% of the total) formed
part of both cultural domains religion and traditional religion.

TABLE 4.1. Socio-demographic characteristics of 96 participants

Characteristic N %
Country
Benin 66 69
Gabon 30 31
Age (year)
20< 6 6
20-29 41 42
30-39 22 23
40-49 12 13
50-59 8 9
60> 7 7
Gender
Male 52 54
Female 44 46
Religion
Catholic 11 12
Protestant 4 4
Other Christian 39 40
Muslim 3 3
Vodoun 20 21
Bwiti 19 20
Occupation
Student 38 39
Traditional healer 14 15
Market vendor 32 33
Other 12 13

The results of the DCA (Fig. 4.1a) show that our informants’ notions of religion did not differ
much across religious affiliation or country of origin. The free list for this category was composed
of 206 terms with 184 terms provided by all Beninese informants and 39 by the Gabonese ones.



Sixteen items (circa 8 % of the total) were provided in both countries, including words such as
‘God’, ‘Bible’, ‘church’, and ‘faith’. In average, each informant mentioned 9.3 terms in Benin and
3.03 in Gabon. Adepts from both countries provided an average of 5.6 words, whereas non-adepts
mentioned 6.8.

The low number of terms provided by the Gabonese informants for ‘religion’ is remarkable. The
online dictionary of Bantu languages (CBOLD, 2014) has no record of a term for “religion” in the
Nzebi, Fang, Punu, and Mpongwe languages. This could explain the short lists provided by
informants in the Gabonese free lists. Although the majority of the exercises were executed in
French, there were a few informants (all of them from Babongo ethnicity, otherwise known as
Pygmies) with whom we could only perform our work with the aid of an interpreter (due to our non-
existent knowledge of their language and their insufficient knowledge of French). Probably, the
term °‘la religion’ did not have an equivalent in the Babongo language either, as those informants
provided no items for the term religion and none of them reported adherence to either Christian,
Islamic or other non-traditional religions.

From the scatter plot of terms (Fig. 4.2), it is visible that within the cultural domain religion, all
informant groups mentioned items of non-traditional religions (e.g. ‘God’, ‘Islam’, ‘Catholicism’,
‘church’, and ‘Bible’). However, with the exception of non-adepts in Gabon, all informant groups
also mentioned aspects of traditional religious practices when asked to define religion. For instance,
informants considered the terms ‘Vodoun’ in Benin, and ‘kaolin’ (white and red pigment) and
traditional musical instruments played during ceremonies (‘harp’, ‘sitar’, ‘drums’) in Gabon as part
of religion. The terms ‘medicinal plants’ and ‘leaves’ (‘les feuilles’ in French, which locally also
means herbal medicine) also formed part of religion for some Beninese adepts, but their rank was
very low (Table 4.2). We therefore prove our hypothesis that plants are not generally associated
with the term ‘religion’.

In the case of the cultural domains ‘Vodoun’ and ‘Bwiti’, the results from the DCA showed a
trend influenced by the religious affiliation (i.e. adepts and non-adepts) and country of origin of our
informants. Beninese and Gabonese informants formed two clearly defined groups with adepts
generally separated from non-adepts (Fig. 4.1b). In total 300 terms were named by all informants for
this category (238 in Benin and 100 in Gabon). Thirty-eight items (roughly 13% of the total) were
mentioned in both countries. In average, each informant mentioned 11.1 items in Benin and 11.7 in
Gabon. Adepts from both countries provided an average of 12.3 words, whereas non-adepts

mentioned 9.5.

The cultural domain ‘Vodoun’

Although ‘plants’ was a term highly cited by all Beninese informants, on the sole basis of its
saliency (i.e. citation frequency and average rank), it was more closely associated to Vodoun by
non-adepts than by adepts (Fig. 4.3). We obtained similar results in the number of responses by the
different groups that included elements of the natural world. Non-adepts mentioned three times as

many words of this type than adepts. Terms such as ‘earth’, ‘water’, ‘air’, and ‘lightning’ formed
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part of the non-adepts’ conception of traditional religions. Thus, for Benin, we reject our second
hypothesis that for adepts of traditional religions, plants and other elements of the natural world
more evidently conform their idea of the cultural domain traditional religion than for non-adepts.
Beninese adepts’ ideas of their own traditional belief were also marked by the high saliency of
abstract items, such as ‘advantage’, ‘truth’, ‘trust’, and ‘peace’. While non-adepts provided
remarkably detailed lists of Vodoun spirit names and ceremonial objects, they also ventured several
terms that suggested negative values such as ‘sacrilege’, ‘sadness’, ‘violence’, ‘negativity’ and
‘immorality’. It is interesting that the non-adepts’ detailed knowledge of elements of Vodoun
(including plant and animal species) reflects the proximity of this cultural expression, if not
lifestyle, to wider sectors of the population other than self-reported adepts. These findings
corroborate those of Medin and Altran (2004), who, comparing ecological knowledge between
novices and experts, found that “standard populations” do not necessarily reflect the cognitive

consequences of diminished contact with nature.

The cultural domain ‘Bwiti’

In contrast to the results we obtained in Benin, Gabonese adepts mentioned elements of the natural
world twice as often as non-adepts, with plants ranking higher in the Gabonese adepts’ ideas of the
cultural domain ‘Bwiti’ (Fig. 4.3). For Gabon, we thus prove our hypothesis that within the
conception of their own traditional religions, plants are more important to adepts than to non-adepts.
Although adepts provided almost four times as many terms as non-adepts in this category, saliency
was comparable in both lists. Similarly to our results in Benin, the total non-adepts’ list for the
cultural domain traditional religion was characterized by the presence of terms with a negative
connotation, such as ‘ignorance’, ‘bewitchment’, and ‘sorcerer’. Whereas the adepts’ list also
contained such items, these were attributed a lower rank and were cited less frequently. Terms such
‘tradition’, ‘God’, and ‘knowledge’ were amongst the most salient in the lists of adepts.

As it has been mentioned above, although traditional religions are tolerated by a large sector of
the Gabonese non-practicing community (US Department of the State, 2012), there is still a rather
prevalent secrecy around Bwiti — due either to its demonization by non-adepts or its required
confidentiality amongst adepts (Bonhomme, 2007). In spite of taking precautions to prevent
underreporting, most of the free-listing exercises in Gabon (n=22) were completed by informants
unable to read or write (thus, they involved the presence of a second or even a third party to take
notes). This could explain the short lists both amongst adepts and non-adepts. Our sample in Benin,
albeit composed by urban and rural adepts and non-adepts, was characterized by its higher
education level than that of Gabon. With this bias, it is important to state that caution must be
applied, as these results might not be transferrable to more diverse populations.

Plant species and products
In total, our informants mentioned 8 individual plant species and another 21 plant products or other

elements in the plant world, such as ‘forest’ or °‘sacred grove’ (Table 4.2). Gabonese
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informants provided a larger number of plant species (n = 5) than their Beninese counterparts (who
only provided 3). Beninese informants, on the other hand, advanced more plant products (n = 7) that
the Gabonese ones (who provided only 6). Six products, or elements of the plant world, figured in
the lists of both countries.

In Benin, plant products included ceremonial stimulants such as cola nuts (Cola acuminata) and
Guinea pepper (Aframomum melegueta), products used in offerings such as African palm oil (Elaeis
guineensis), maize flour (Zea mays), cowpeas (Vigna unguiculata), and calabashes (Lagenaria
siceraria, L. breviflora and Crescentia cujete). Although many ceremonial products can be
extracted from the iroko tree (Milicia excelsa), the plant was only named by its vernacular, and not
by his separate parts, probably because the living tree is an important sacred tree throughout West
Africa (Ouinsavi et al., 2005). The raffia palm (Raphia sp.) was the species with the largest variety
of products mentioned (i.e. palm wine, leaves, fiber, and seeds, Table 4.2). This species appeared as
a ceremonial plant in the free-lists of both countries, stressing its important ritual role throughout
West Africa (Gruca et al. 2014).

Gabonese plant products included the red kaolin, which is made from the powdered wood of the
African padauk (Pterocarpus soyauxii) and used ceremonially as a body pigment; the wood of the
climbing palm Eremospatha cabrae for the elaboration of ceremonial flywhisks; and the bark of the
bitter cola (Garcinia kola), a fermentation agent for the traditional palm wine. Only adepts in Gabon
considered the ‘flambeau’ (a type of torch made from the twigs of Aframomum giganteum) and the
larger ‘torche indigéne’ (the resin of Aucoumea klaineana wrapped in the bark of Xylopia
aethiopica), as elements of Bwiti. Iboga (Tabernanthe iboga) was mentioned both as a plant product
(‘bois sacré’, sacred wood) and as a plant species (‘eboga’). Other salient plant species linked to
Bwiti were the ant tree (Barteria fistulosa), and the alan root (4lchornea floribunda).

The fact that informants, regardless of their religious affiliation, named the above-mentioned
plant products reflects the importance of these species in their social environment. Species such as
A. melegueta, C. acuminata, and Lagenaria spp. are sold in large quantities in medicinal plant
markets and almost without exception on the ubiquitous roadside stalls of Benin (Quiroz et al.,
2014). Likewise, 4. klaineana, T. iboga, G. kola, and P. soyauxii are amongst the most frequently
sold products in the herbal medicine markets of Gabon (Towns et al., 2014). Considering the
definition proposed by Platten and Henfrey (2009) in which cultural keystones species form a
complex incorporating several tangible and non-tangible system elements (for example the
knowledge, practices and tools involved in their management and use), our results confirm that A.

klaineana and T. iboga in Gabon and M. excelsa in Benin can be considered such.

Why emic perspectives matter

Apart from highlighting important aspects of the cultural practices of our countries of study, our
results indicate the implications of using the right terminology when conducting research with local
informants and asking questions about religion. Far from attempting to engage in an epistemological
debate about the definitions of religion, or traditional religions, or the adequacy of these terms, our
results invite for a reflection about the notions questions that include these elicit in informants and



the possible curtailing of research results. By failing to provide the boundaries to a study domain,
we might be falling on the “I-know-it-when-I-see it” line of argument (Bowie, 2008). Interviewing
local people on plants used during ‘religious ceremonies’, for example, might yield very few results
as participants can interpret these as activities organized by the church or mosque. The same can be
said about asking informants to provide information about the use of natural resources associated to
their ‘magico-religious’, or ‘medico-magical’ practices. As explained by Martin (1995), “you would
discover you were asking the wrong question for a particular culture”. The results from our study
suggest that, as long as the specific local term for traditional religions is used, Cultural Domain
Analysis can be an effective method to inventorise spiritual practices, related products and cultural

keystone species.

CONCLUSIONS

In our study, we gained understanding of the cultural domains religion and traditional religion in
Benin and Gabon from an emic perspective. We were able to confirm that to our informants, notions
of the term ‘religion’ reflected a domain more akin to Western than to African cultures. Our
findings vindicate the limited role plants play in this domain, both for adepts and non-adepts of
Vodoun and Bwiti. Conversely, plants occupied an important place in people’s conceptions of the
traditional religions of these two countries, although for the Beninese adepts of these faiths, plants
did not prove to be more important than for non-adepts. This confirms the place of plants as cultural
keystones, not only in the context of traditional religions, but also in the wider, social environments
of Benin and Gabon. Finally, Cultural Domain Analysis proved to be an effective method to retrieve
information on the major ritual plant species and products, as long as the specific local terminology

is used with regard to traditional beliefs.
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Chapter Five

“Gullibility of the credulous” or ignorance of the sceptic? Why
ritual plant use has pharmacological relevance’

D. Quirozl’z, M. Sosef®, and T. van Andel’

'Biosystematics Group, Wageningen University, Wageningen, The Netherlands
*Naturalis Biodiversity Center, Leiden, The Netherlands
*National Botanic Garden of Belgium, Meise, Belgium

ABSTRACT

Although ritual plant use is now recognized both for its socio-cultural importance and for its
contribution to nature conservation, its potential pharmacological effects remain overlooked. Our
objective was to see whether ritual plant use could have ethnopharmacological relevance through
practices that involve direct physical contact with the human body. Data were collected in
collaboration with traditional healers and ritual plant vendors and harvesters in Benin (West Africa)
and Gabon (Central Africa). Both ritual and medicinal uses of plants were recorded. Voucher
specimens were collected and identified. We documented different administration routes of ritual
plants and selected those whose uses involved direct contact with the human body. Based on our
quantitative market surveys and field inventories, we identified 24 commercially or otherwise
culturally important species and compared their ritual uses with proven pharmacological effects
from the literature. We recorded 573 plant species with 667 ritual uses, of which ca. 75% (442
species and 499 uses) implied direct contact with the human body. The most common route of
administration for ritual treatments were baths, followed by oral ingestion and skin rubbing. One
third (186 species) of all ritual plants doubled as medicine for physical ailments. In contrast to
previous research that explained the effectivity of ritual plant use to be a matter of belief, our study
provides evidence for potential pharmacological effects on its users. Ritual treatment of madness
caused by evil spirits by the consumption of Rauvolfia vomitoria roots, for example, may be based
on the species’ proven anticonvulsant properties. We posit that ritual plant uses that do not involve
contact with the human body may also be vehicles for the transmission of traditional medicinal
knowledge. We conclude by discussing some of the possible implications of ritual plant use for
public health.

Keywords: Pharmacological effect; Public health; Rituals; Traditional medicinal knowledge;
Western Africa

* Submitted in slightly modified form
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INTRODUCTION

Traditional knowledge is generally defined as the body of know-how and practices developed and
maintained by people to manage their environment (ICSU, 2014). It includes beliefs in spirits,
ancestors and gods, and how these relate to society (Reyes-Garcia, 2010). Over the past two
decades, traditional knowledge has received increasing recognition for its importance in nature
conservation (Berkes et al., 2000), and for the advancement of biomedical science (Young, 1983).
In the case of Africa, ritual and religious traditions have been studied in detail by anthropologists
(Blier, 1995; Fernandez, 1982; Herskovits, 1938), but the plants associated with these practices have
barely been documented (Akendengue, 1992; de Souza, 2006; Verger, 1995; Vergiat, 1970). With
the exception of psychoactive plants that are central to some religious traditions (notably,
Tabernanthe iboga (Alper et al., 2007; Sheppard, 1994) and toxic species used in poison ordeals
(e.g. Erythrophleum suaveolens (Abbiw, 1996; Ngounou et al., 2005), African ritual plants use has
received little attention in ethnopharmacology. This is probably due to the tendency of researchers
in this discipline to base their studies almost exclusively on a combination of chemical, biological,
and pharmacological sciences (Reyes-Garcia, 2010). Moreover, from bioprospecting during the
colonial era, the notion emerged that African ritual plant use is too much typified by witchcraft and
sorcery to be of any medicinal benefit (Voeks, 2004). Not surprisingly, ritual plant use has been
described as “superstitious” (Irvine, 1961), characteristic of “under-developed peoples” (Olivier-
Bever, 1986), a demonstration of “the gullibility of the credulous” (Burkill, 1995), or has simply
been omitted from the otherwise extensive inventories of useful plants (Abbiw, 1996).

This attitude of neglect is indisputably changing, as demonstrated by the number of publications
that acknowledge ritual plant use as an integral part of traditional healing systems (Iwu, 2014; van
Andel and Ruysschaert, 2011). In practice, however, we now face the consequences of the historical
contempt. For example, the Plant Resources of Tropical Africa (PROTA) series composed of 8
volumes and a web database with over 1850 articles on useful plant species (www.protadu.org) is
probably the most valuable resource on useful plants for Africa to date. Although ritual, religious, or
magic uses of plants are sometimes mentioned in the separate sections on medicinal uses given for
each of the species treated, these appear to be proportionally underrepresented. This is an
unfortunate situation, given that PROTA’s mission is to make scientific information about useful
plants accessible in Africa, yet an important aspect of societal life in the continent remains scantly
covered.

Nowadays, with modern health facilities becoming more accessible to Africans, ethnomedical
practitioners are likely to increasingly limit their services to illnesses that have medico-religious
etiologies (Aniyam, 1987). Today, hundreds of plant species are used for ritual practices in West
and Central Africa (Quiroz and van Andel, 2015), and many of these are sold in large quantities on
the medicinal plant markets in the region (Quiroz et al., 2014; Towns et al., 2014; van Andel et al.,
2012). The few detailed studies on ritual plant use in Africa reveal a large quantity of practices with
potential pharmacological effects on the patients receiving the treatment (Bouquet, 1969). Earlier

studies on ritual plants worldwide already indicated that these plants often have additional healing



properties (van Andel and Ruysschaert, 2011;Voeks, 1990), which could be the reason why they are
considered sacred in the first place (van Andel et al., 2013).

Our work is on ritual practices as an expression of ethnopharmacological knowledge. We
documented ritual plants in Benin (West Africa) and Gabon (Central Africa) and assessed their
possible pharmacological relevance. We posed the following research questions: (1) Which plant
species are used for ritual purposes in Benin and Gabon? (2) How many of these plants have known
medicinal uses? (3) What is the proportion of ritual applications that imply direct contact with the
human body? (4) Which species and applications suggest pharmacological effects?

METHODS
Data collection
We started at the medicinal plant markets of both countries. We conducted informal interviews with
market vendors in order to identify salient ailments and the ritual plant species used to treat these.
We complemented our data on (commercial) ritual plant use gathered at the markets with semi-
structured interviews carried out among traditional healers. Traditional healers were reached by
means of chain-referral sampling (Penrod et al., 2003). In total, our sample consisted of 57
informants (35 traditional healers and 22 market vendors) in Benin and 46 informants (38 traditional
healers and 8 market vendors) in Gabon. We paid special attention to recording detailed information
on plants’ vernacular names, local terms for the conditions treated with these plants, preparation
methods, dosage, and route of administration. Additionally, we asked our informants to explain,
whenever possible at length, the symptoms, causes, and effects of the health conditions in question.
Questionnaires were completed by the collection of voucher material from all plant species cited
during the interviews. We purchased the plants mentioned by vendors directly at their market stalls.
We accompanied traditional healers to the sites where they collected the plants they used during
their ritual treatments. These sites included communal forests and grasslands, sacred forests, home
gardens, and shrines. All plants were collected following standard botanical methods (Forman and
Bridson, 1989). For each specimen, two vouchers were made: one was deposited at the national
herbarium of the country where the plant was collected (BEN in Benin and LBV in Gabon) and the
other one deposited at Naturalis Biodiversity Center (L). Plants were identified using the Flora of
Benin (Akoegninou et al., 2006) and the Flora and Checklist of Gabon (Sosef et al., 2006; Sosef et
al., 2009--; Various editors, 1960-2008). Current scientific names were updated using The Plant List
(http://www.theplantlist.org).

Data analysis

We constructed a database of all ritual plant uses documented in Benin and Gabon and applied
exclusion criteria to narrow down the list. These criteria were set in order to only include plants that
had been identified to the species level and to exclude: (1) plants that had been identified to family
or genus level only; (2) plants that lacked any level of identification; and (3) plants that had
unspecified ritual uses. To evaluate possible pharmacological relevance of ritual plant uses, we
identified nine routes of administration: oral ingestion (drink or food), baths, smoking (mixed with
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tobacco), scarification, skin rubbing, burning (and inhaling the smoke), amulets, incantations, and
planting in the case of sacred and protective species (Table 5.2). Plants that came in direct contact
with the human body (by oral ingestion, baths, skin rub, smoking, burning or scarification) were
ticked. We acknowledge the possibility that plants worn as amulets (e.g. power objects and charms)
could come in contact with the human body, however, such protective charms were often placed in
people’s homes or fields. Therefore, for the purposes of this study, all amulets were considered not
to have direct bodily contact.

Finally, we highlighted several ritual plant species for which pharmacological effects were
reported in literature. Given the large number of plants used in a ritual context, we limited our
selection to 24 species that were either frequently sold at the medicinal plant markets in the
countries of study (Quiroz et al., 2014; Towns et al., 2014), or otherwise were cultural keystone
species (Quiroz and van Andel, unpublished work). In order to assess their possible
pharmacological relevance, we compared their proven pharmacological properties with the type of
ritual use documented during our surveys.

RESULTS

Ritual plant species

Our initial database of ritual plant uses in Benin and Gabon contained 729 entries. We excluded 23
plants that could not be identified to species level and 39 plants with unspecified ritual uses. This
resulted in a list of 667 plant products with detailed use in a ritual context. These corresponded to
573 botanical species, of which 381 were used in Benin and 243 in Gabon. Fifty-one species (7.6%)
were used in both countries. Over a third of all plant species (n = 186) were indicated by our
informants to have an additional medicinal (non-ritual) use. The botanical families most commonly
used ritually were: Leguminosaeae (79 spp.), Euphorbiaceae (30 spp.), Malvaceae (29 spp.),
Rubiaceae (26 spp.), Apocynaceae (21 spp.), Compositae (17 spp.), Cucurbitaceae (16 spp.), and
Annonaceae and Lamiaceae (each 12 spp.). All species, including their vernacular and botanical
names, plant parts employed, specific uses and route of administration are listed in Table S1. About
75% (n = 499) of all ritual plant uses (442 species) involved direct contact with the human body
(Fig. 5.1a). Scarification (rubbing plant extracts into skin incisions) and inhalation by smoking or
burning made up for less than 4% of the total uses, and were therefore merged under the category
‘other’ (Fig. 5.1b).

Ritual plants with direct contact to the human body

Baths and skin rubbing

Baths were the commonest route of administration of ritual plants (n = 336, Fig. 5.1b). This practice
consisted in the steeping of plants in water in order to cleanse the body of adepts of traditional
religions. In Benin, particularly, people elaborated soaps mixed with herbs in what is popularly
known as savon noir (black soap). Almost 10% of plant species used in baths were also processed
into ritual drinks. In fact, although many of the species used for herbal baths were not explicitly
reported for their use as ritual drinks, we often observed how adepts would purposefully keep their



mouths open while taking a bath. It is worth noting that after spiritual purification (for which often
plants rich in essential oils were used), herbal baths were often part of a (ritual) treatment of
diseases, or taken by people in order to attain good luck.

Skin rubbing, which included the preparation of ritual plants into poultices and pomades, was a
practice far less popular than ritual baths. Notably, skin rubs were used in treatments against
snakebites and skin conditions that included Sakpata-related diseases and wounds of mystical
origin. Sakpata is the god of smallpox and earth, who can cause diseases manifested by cutaneous
eruptions (notably pustules). Another important ritual use that enters in this category is the
employment of plant-based pigments, which are a common element of ritual ceremonies. In Benin,
the roots of Baphia nitida yielded a red pigment applied on the skin ceremonially. The powdered
heartwood of the African padauk (Pterocarpus soyauxii) and the ground seeds of Bixa orellana,
were used for the same purpose in Gabon. Although the type of ceremonial use was not specified,
henna (Lawsonia inermis) in Benin, and the bark of Anisophyllea purpurascens in Gabon, were also
indicated as ritual skin pigments. When rubbed on the skin, P. soyauxii has been found to have
cytotoxic properties [Su et al., 2013], which might have a prolonged effect on the people who
frequently use this plant (Table 5.1).

Oral ingestion

We identified 134 plant species that were orally ingested. The seeds of abata kola (Cola acuminata),
bitter kola (Garcinia kola), and Guinea pepper (Aframomum melegueta) were simply chewed fresh
as ceremonial stimulants or to increase the power of ceremonial healing treatments. They were said
to ‘increase the power of words’, in a way that someone’s promise to achieve a goal would gain
more weight after eating the seeds of these plants. G. kola nuts have been assessed for their
properties in preventing damage to cellular DNA induced by aflatoxins: highly toxic and
carcinogenic mycotoxins (Farombi, 2005). Some studies showed significant relationship between
exposure of aflatoxin and the appearance of congenital abnormalities in hamsters (Goldblatt, 1969).
This might explain why bitter kola nuts were preferred during healing ceremonies or the installation
of charms to protect pregnant women in Benin, although C. acuminata seeds were more often used
in all other types of ceremonies. Likewise, the seeds of A. melegueta seeds have been reported as
effective in pain inhibition (Umukoro and Ashorobi, 2007), which may explain their importance in
the ceremonial treatment of diseases. Although both kola nuts (C. acuminata and G. kola) were
eaten as stimulants in Gabon, their use was less prevalent, likely because healing ceremonies took
place as vigils under the analeptic effects of the iboga root (Tabernanthe iboga).

We regularly encountered plants eaten in protection against enemies (e.g. the seeds of Abrus
precatorius and the root of Strophanthus hispidus), weapons (the bark of Spondias mombin), or
snakes (notably, the leaves of both Tylophora cameroonica and Bauhinia thonningii). Because of its
heart-shaped leaf, Geophila afzelii was eaten by people seeking to find love in Gabon. Some food
plants were prepared as condiments or in sauces, chiefly for two purposes: in protection against

diseases (including the return of recently cured diseases, e.g, the seeds of Panda oleosa) or to be
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b)

Other
Skin rubbing 4%

8%

Oral
ingestion
26%

Incantations
7%

Planted
25%

FIGURE 5.1. a) Proportion of ritual plants that come in contact with the human body, b) type of

direct contact with human body, c) type of indirect contact with human body.



$00T ‘1AIUSPY pue unyasy
00T

‘TUNMIpy pue Ajomalp
9661 YV pue nmremN
010T ‘vSP 09T €1 3uded SN
100 ‘BIIRI™J pue naIqy
600 “'T& 10 yoqunsjole[0
€10T “1e 19 g

00T ‘DPOIA0S € 9661 WS
2 *010T “e 10 U9Ipa)

00T “Te 10 ued[eAR)

600T e 10 ue[,
200 “[e 30 eSurwi)
€10 “Ie 10 ydug

€102 “I® 19 Yretuoy|
800T “1e 10
SBWOY ], <£00T “T® 19 UOS[AN

$00T ¥ 10 1quioTe

$00T ‘1SUSIN pue anyey[,
2102 “Te 10 uasuef

9661 1PWS 3

600T “I® 10 ePnyS
100T “11qeS pue pases

$00T TS6°9L9°9 W] SN
¥10T ‘'VLOUd

‘10T “# 19 NOPUNON dMIS
L00T

1qoI0YSY pue oIoxynui)
L00T “'[e 19 UOS[aN 600T
‘ipndejpe pueejereqqog

OIJIA UI SSHNIL]

OI)IA UI $S)INI]

TeIO ‘SoABIT
OIJIA Ul (S100Y
Tel10 yIeq 100y
OX)IA UI SPOOA\

OIJIA Ul (S100Y

onia ur gueyd sajoys
oA

Ul )00 ‘PIIS ‘SIABI]
OI)IA UI :SPA3S

OI)IA UI $S)INI]

omia ur uepd ajoysn
qni

upys ‘reo Suerd ajoym
[RIO (SPaag

1e10 guerd sjoym

omia ur quepd ajoypn
UONEB[BYUI SIOMO[]
eIO0 :Spadg

OIIA UI ‘UISOY

OIIA

Ul (SOABJ[ ‘SUIAIS ‘S100Y

uonoafur ispaag

[RIO (SPaag

91X0)0)A9 ‘[BIQOIOIUNUY

KI01PWIWEJUI-JUR PUB JUBS[NAUOONUY
Kprxuenuy

[erpowse[dnuy

KJIATIO® JUBS[NATOONUY

J1X0J03KD)

[erpowse[dnue

“01X0)0340 ¢(¢) drudSouronjey

[epIoTATE]

UWIOUOA AYEUS Jsurese 0jopnuy
[BLIdJORQIUY

sersipoaydy

auroyd]A1e0e

JIOPTWSUEII0INAU JO UOTIONIISIP SJUOAIJ

£)191X0) [BY)I] ‘O1X010)4K0 ‘JueIodJuISIq
91X0)0)Ad ‘[eIATIUR

‘a3ewrep YN IB[N][29 JO UONUAJIJ
SSIS-TJUE IOUBYUD AIOWIIA
[erpowsejdnuy

§)09JJ0 orudSouronyey o[qIssoq
[eLo10RqNUE ‘A)1ATIOR AIojR[Npowounuy
sa131o[1e

PUE SUOIIOQJUT SNOJULIND JO JUOUIIEAI],
JUBOIXOJUT SUNEINWINS ‘[LINNOBQIUY

J1sad[euy

K)101X0) TEIQ] [eLIORqIUY

[e10 syniy

yjeq SjIeq pue spniy
UONE[BYUI {SOABIT
syeq ‘s100y]

[eI0 3IBq 100y

QNI uDys :poop

UOIBIIJLIBIS (S]00Y

1eq (S9ARIT

pajuerd Suerd ajoym
[jeq pue [BIO :SPAAS

ieq syniy

Yreq

pue [e1o0 ueld sjoys
pauerd Suerd ajoym
[BIO :SPadg

uonedyLeds Jueld sajoym
yieq uerd sjoym
uone[eyuI {SIOMOT]
Jo[nE (SPASg

uonereyul

pue syjeq <uIsal pue yregq
[BI0 S100y

[RIO (SPaag

J9[NWE PUR [BIO :SPAAS

siLds [1A9 jsureSe uonoolo1g

syads Aq pasned eruwosuy

UON)OIPPE SUIOJTU JO JUSUNEAT) [eniny
BLIB[BW POONPUI-JUSWIYINIMOY
SSOUPEBW JO JUSUIIEBI],

JuowSid [eruowaIo))

syLnds [1A9 jsureSe uonodolg
urguio jeansAw
JO S9sBASIp Jsurese syjeq 9A1109101J

S3YeUS JSUIESE UOII0101]
juenuins ‘voneoyuind femudg
Jon| poon

spads (19 JsureSe uonoaloid
SOIWIOUd pue
K10910s ‘syLnds [1A9 jsureSe uonodoIg

JURNLULS [BIUOWAID))

Krowow Furaoxdurn

pue sjLds [149 jsurede uonaNoIg
uonedynd enyndg

syds [1A9 Jsurege uonodold

SOSBASIP ULYS JsureSe uonavoId
uonedyrnd enyndg

JUB[NLUIIS [RILOWAIOD)
juenwWIsS

‘SJUAUIILAI) [BQIAY JO JUAWAdURYUF
SOIUAUD pue

‘A120108 ‘syands [1A9 JsureSe uor}odo1d

vordonyae vidojdy

va21dp.132] .4N2)dD.013 ]
SIDIUGPIDI0 DUUDS
snijofiin] snjpydas02.40§
DLIOJIUOA DIfjOANDY
1xnpdos sndinao423q
WN1JOfINUdY WRIDAIUDJ
WNUDILIDUD WNWID(O)
suarin.id punonpy
DONSLIU DAOPOUOI
DIDUIUNID DIIDINSSDIA
pnuad vjja1pododdT
vijofirdAsso3 “r ‘vpifiynu
[ sp2.nd vydo.yvp

Djoy PIUIDADD)

v.psosd vydigog
DSOJUIWIO) DULOIL(T
snaopfisuap uosodoquid>)
onpuoq viuld|psan)
DUDIUID]Y DIUNOINY
ppunqiiolf vauioyd]y

ppan3ajou WnUowD.ify

sn1.10pp2a.4d snaqy

Q0UQIRJY

uonensIuupe
Jo anou red juerg

199139 [edo13ojoorurteyd pajensuowaq

uonensuupe
Jo anoi red juelg

asn emry

saroads juejg

‘paredwod $199339 [eo13ojoorwreyd pajensuowap nay) pue saroads juerd 10y sasn emry [°¢ 414GV

139



140

presented as ceremonial offerings. Persons who believe in the protective powers of food offerings
would eat these offerings after such ceremonies. Species used for offerings were mostly cultivated
crops (e.g. cowpea, Vigna unguiculata), but also included wild plants.

Similar to the preparation of herbal baths, ritual drinks were prepared by soaking or boiling
plants in water. In Benin, bitter drinks prepared with palm wine were a common alternative to
infusions. Ritual drinks made from plants were used to treat madness or possession by evil spirits, to
attract love (e.g. Pupalia lappacea), to attain the favour of influential people, for good luck, or for
spiritual purification. Many of the ritual drinks were used in protection against bewitchment,
sorcery, or evil spirits, in addition to treating Sakpata-related diseases. Protective drinks to enhance
women’s health either during or after pregnancy (e.g. Pavetta corymbosa), against infertility (e.g.
Omphalocarpum procerum), and to protect children (e.g. Senna siamea) were also common.

The fact that extracts from the root bark of Rauvolfia vomitoria have a proven anticonvulsant
activity (Siwe et al., 2014) provides an important insight to their use in the treatment of madness in
Benin (Table 5.1). The symptoms of madness, which were described by our informants as
“contortions caused by evil spirits who possess mad persons”, were treated with a concoction of R.
vomitoria. Likewise, the bark of Monodora myristica, which is prepared in a drink meant for
spiritual purification, has demonstrated antibacterial effects when administered orally (Cimanga et
al., 2002) (Table 5.1). When asked to elaborate about symptoms of evil spirit possession, our
Beninese informants explained that these often manifested themselves as a disease or misfortune.

Other forms of direct contact
Burning, smoking and scarification were the least common routes of direct application of ritual

species (Fig. 5.1b). Inhalation of smoke occurred when plant parts (usually the resin or bark of a
tree, but also the roots or fruits of shrubs such as red pepper, Capsicum annuum) were burnt as
incense. In total, 16 plant species were employed as such for the exclusive purpose to protect its
users against evil spirits during ceremonies. In Gabon, two types of torches made from plants were
burnt during Bwiti ceremonies. One was made from the bark of the Xylopia aethiopica and okume
resin (Aucoumea klaineana), and the other one from the twigs of Aframomum giganteum. On the
markets of both countries, ready-made incense mixtures were sold. These usually contained the
resin of myrrh (Commiphora spp.) or copal (Copaifera spp.) and the aromatic bulbs of sedges
(Cyperus esculentus, C. articulatus, and Kyllinga erecta). Two Senna species (S. occidentalis and S.
sophera) were intentionally smoked in a cigarette, mixed with tobacco, to treat nicotine addiction.
Here it is relevant to mention that studies in which Senna fora extracts have proven successful in the
treatment of anxiety (Table 5.1) also indicate that S. occidentalis has the same properties (US Patent
6,676,952). As cigarette-smoking is often a copying strategy against anxiety (Kassel et al., 2000),
the smoking of Senna leaves suggests a pharmacological effect.

Scarifications, as the term suggests, consisted of inflicting scars on the skin of adepts in order to
apply herbal treatments. These ‘vaccinations’, as they were called by informants, were applied
either in protection against enemies or sorcerers, or as a mark of affiliation to a particular traditional
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FIGURE 5.2. Salient uses for ritual plants in a) Benin and b) Gabon.

faith. In Benin, the sharp ends of the cat’s claw fruits (Martynia annua) were used in order to make
incisions in the skin, and the macerated bulbs of Pancratium tenuifolium rubbed in scars in
protection against evil spirits. Another member of the same genus, P. trianthum, has potential
psychoactive effects (De Smet, 1998; Cedroén et al., 2010). Given that all species of the genus share
the same alkaloids, it is likely that P. tenuifolium has also hallucinogenic properties, apart from the
cytotoxic and antiplasmodial activity of all Pancratium species (Olatokunboh et al., 2009). In
Gabon, the juice of Eclipta prostrata, Centella asiatica and Hymenocoleus hirsutus leaves were
applied in skin incisions in protection against evil spirits. Here, it is important to highlight the
relevance of this practice as an application of natural compounds directly into the blood stream. E.
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prostrata, for example, provides significant protection against stress induced alterations and works
in the enhancement of memory (Jansen et al., 2012) which corroborates exactly the purposes
indicated by our informants in Gabon: to improve their memory (Table 5.1 and Table 5.2).

Ritual plants with indirect contact to the human body

The minority of the species used ritually (174) did not come in direct contact with the human body.
These plants were processed into amulets, represented otherwise restricted species, were mentioned
during incantations (ritual enchantments), or served as sacred trees that were either intentionally
planted or spared from felling - usually as protectors or as an abode for spirits. Some ritual plant use
involved, oxymoronically, the physical absence of plants (and therefore the lack of contact with the
human body), either in manner of food taboos, ritual prohibitions (e.g. Strophanthus gratus), or
incantations, like naming the wild sage Lanfana camara in a song to prevent the death of an ill
child. Both food taboos and ritual restrictions were included in the category ‘incantations’ (Fig.
5.1c¢).

Amulets were sometimes worn in clothes’ pockets (e.g. the seeds of Abrus precatorius) or
around the neck or waist (e.g. the seeds of Caesalpinia bonduc), but were more often kept around
the homes of people, usually to ward off enemies, diseases, or sorcerers, or simply used in
divination by traditional healers (e.g. the seeds of Entada gigas and Cleistopholis patens). Similarly,
trees and vines were planted around homes (or spared from felling) in protection against evil spirits
or snakes. Some of the species planted in protection against evil spirits include Newbouldia laevis,
and three species of Jatropha. Apart from their seeds being poisonous (Nelson et al., 2007), J.
curcas, J. gossypiifolia, and J. multifida have disinfectant properties and are effective in combating
skin infections (Thomas et al., 2008). The use of 4. precatorius seeds as amulets and the planting of
the Jatropha species in protection against sorcerers, evil spirits, and enemies, find logic when taking
into account their high toxicity (Nelson et al., 2007). Intentional poisoning of adversaries by A.
precatorius and J. curcas was not a rare practice in Sub-Saharan Africa in the past (De Smet, 1998).
Hence, their pharmacological importance, partly symbolic (as a relic of important past plant use)
and, possibly, partly prophylactic (as disinfectant) is not to be underestimated. A similar example is
the planting of Mucuna pruriens vines in protection against snakes (Table 5.1), a species whose
seeds, leaves, and roots were proven to be an effective antidote against snake venom (Tan et al.,
2009).

Salient ritual applications

Almost one-third (n = 212) of the 667 ritual plant uses were used to seek supernatural protection.
This type of ritual plant use was the commonest in both countries of study (Fig. 5.2). Under the
category ‘other’ we grouped ritual uses that were only mentioned once or twice in the interviews
and included problem solving, finding lost objects, invisibility (to escape justice), unspecified spells
(which although not admittedly performed by informants, were said to be used by sorcerers), food

taboos and other restrictions (Fig. 5.2). Plants used for attaining success, a salient ritual use in
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FIGURE 5.3. Proportion of ritual uses for plants per user group in a) Benin and b) Gabon

Gabon, included finding a job, passing an exam, obtaining the favour of a person in a position of
power, or simply attracting wealth. It is notable that 10-12% of ritual plant species were specifically
meant for use by women, men, or children (Fig. 5.3). In Gabon, we also recorded an ethnoveterinary
treatment. It was said to cure dogs possessed by evil spirits and involved the twigs of Cognauxia
podolaena.

By using ritual plants, people sought to guard off evil spirits, sorcery, bewitchment or spells,
enemies (the latter being a concern encountered only in Benin), weapons, theft, and snakes. Another
important concern reflected by this type of use was to seek protection against diseases said to be
caused by bewitchment or envy. Figure 5.4 shows the type of diseases prevented and treated with
ritual plants in Benin and Gabon. Benin differed from Gabon in the fact that people sought ritual
protection and treatment of Sakpata-related ailments and sexually transmitted diseases (STDs).
Although health concerns differed in both countries, we found that several conditions recognized in
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Figure 5.4. Diseases a) prevented and b) treated with ritual plants in Benin (dark bars) and Gabon
(light bars).

biomedical care were the most salient ones. Malaria and conditions affecting women and children,
which were salient ailments reported by our informants (Fig. 5.4b), have also been reported as

important health concerns in other studies carried in Benin and Gabon (Towns, 2014).

Emic explanations to conditions treated with ritual plants
A common concept in Benin used by people in order to explain conditions treated with ritual plants
was ‘tchakatou’. This term was elucidated by our informants as ‘bad luck’ sent to one by envious



enemies. Terms such as ‘lancement’ (figuratively, the act of tossing), or ‘envoitement’
(bewitchment) were used by some informants to explain the notion of tchakatou. Nonetheless, it was
more often agreed that the latter resulted in the eventual death of the victim, while ‘lancement’ and
bewitchment were only temporary states. Moreover, it was not uncommon to hear people refer to
diseases recognized in biomedicine (e.g. malaria and skin infections) as ‘bizarre’, when stressing
their attributed super-natural origin. Examples of such diseases were ‘le paludisme bizarre’ (bizarre
malaria) and ‘la fiévre bizarre’ (bizarre fever). ‘La plaie incurable’, a chronic wound, was also
attributed a supernatural origin.

Likewise, Gabonese respondents alluded to the notion of ‘le vampire’ (vampirism) as a state that
could be reached by two means: possession by evil spirits or by another vampire. While the first was
said to be manifested by the sudden evil doing of an otherwise good person; the second was visible
in the ill health of the victim, which was believed to be ‘eaten’ by his or her malefactor. Other
salient conditions treated ritually in Gabon were those that were inflicted by sorcery at night, such
as ‘les fusils nocturnes’ (the nightly guns), ‘le corps nocturnes’ (the nighty bodies) and ‘le mari de
nuit’ (the night-time husband). The former two affected men and women alike and were
characterized by wounds, pangs, and sores whose origin was not possible to explain by natural
causes. The night-time husband was a group of conditions exclusively manifested in women and
sometimes in their offspring, which caused female infertility, pregnancy and childbirth
complications, such as miscarriage or the sudden death of a newborn. Indistinct from the sex of the
victim, ‘les vers mystiques’ (mystical worms) referred to infections, often gastro-intestinal ones,
attributed to a supernatural origin. According to both our Beninese and Gabonese informants, these
conditions had their causes in the ill will of enemies, or as a punishment from the spirits or ancestors
for disobeying taboos, or simply by the loss of harmony in the natural environment or the human
body characterized by the presence of “too much of a few elements”.

Discussion and conclusion

Our research highlights the potential pharmacological effect of ritual plants on their users, as
reflected in the large proportion of treatments that involve direct contact with the human body
(75%). At least 24 of the commonly used ritual species are applied in a way that suggests
pharmacological effects (Table 5.1), given the documented pharmacological properties of these
species. We highlighted only a small fraction of the total number of ritual species and applications
we encountered during our surveys. Therefore we are confident that our study can set a precedent
for future research on the physical effects of ritually applied plants.

Both in Benin and Gabon, the majority of ritual plant use was to prevent and/or treat cultural
bound health syndroms (e.g. night guns), or ailments recognized in biomedicine but attributed a
supernatural origin (e.g. ‘bizarre malaria’). Albeit less numerous, those uses that are characterized
by the physical absence of plants (i.e. plants mentioned in incantations, food taboos, and restricted
species) are also worthy of attention, as their ritual use might be a form of transmission of
traditional medicinal knowledge (Cavalli-Sforza, 1981). The explanations provided by our

informants to the causes and symptoms of the conditions treated with ritual plants may help us
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understand why some plants, whose use at first seem to have no pharmacological effect, may after
all prevent health ailments for which there are no equivalents in Western languages and experience
(Warner, 1976) An example is the larvicidal properties of Ocimum americanum (Cavalcanti et al.,
2004) and its use in protective baths against diseases of mystical origin that are manifested as
infections. Moreover, it is appreciable from our results that diseases related to Sakpata, the god of
smallpox, are still salient health concerns in Benin. Although smallpox has long been eradicated, the
phenomena attributed to this god highlight not only important categories of past plant use but also
emphasize historical events related to the social and economic outcomes of disease and epidemics
(Kakpo, 2013).

Finally, two possible implications of ritual plant use for public health derive from our results.
First, the possibly limited efficacy of ritual treatments in the control of epidemics - particularly,
HIV/AIDS, which has its highest incidence rate in Sub-Saharan Africa (WHO, 2011). In our study,
we found that people treat or believe to prevent STDs by using several ritual plants. We lack the
data to ascertain the pharmacological effects of these plants on these diseases, as well as the
preference of plant users to treat or prevent these diseases with plants or modern medicines.
However, we must take into account that: (1) despite the progress achieved by governments and
international medical organizations, the stigma around STDs (and specially HIV/AIDS) in Sub-
Saharan Africa prevails (Sabapathy et al., 2012), and (2) about one-fifth of new infections in West
Africa occur among people with multiple sexual partners and another one-third occurs in stable
couples who do not currently self-report outside partners (UN-AIDS, 2010). Moreover, the stigma
has direct relevance to health-seeking behaviours and the control and management of diseases such
as STDs and HIV/AIDS (Dean and Fenton, 2010). Hence, the importance of documenting ritual
plant use also allows addressing cultural practices that deter the prevention and control of
epidemics.

A second implication of ritual plant use stems from the need to improve the ethical standards of
the applications derived from pharmacological research. In her review of traditional knowledge
systems, Reyes-Garcia (2010) discusses the potential contribution of these systems for
ethnopharmacological research, particularly in understanding how traditional knowledge is
distributed in a society and who benefits from it. Species used by indigenous peoples for medicine
have historically contributed to the discovery of herbal drugs, thereby assisting to improve the
health of the industrialized world, but not that of the regions where this knowledge has been
extracted (Kuper, 2005; Reyes-Garcia, 2010; Stephens et al., 2006). However, the breach goes
beyond that, as demonstrated by the manner in which ritual plants is discredited by outsiders as
being ‘a matter of belief” (thus, illustrating Reyes-Garcia’s claim). As mentioned earlier, there is a
clear tendency in science to draw a sharp line between medicine and spirituality or religion. Our
results illustrate how users of ritual plants in Benin and Gabon do not share this view. As it appears,
limiting the relevance of ritual practices and plant use in ethnopharmacology is evidence of the
ignorance of the sceptic, rather than a demonstration of “the gullibility of the credulous”.
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Chapter Six

General discussion and conclusions

“If we knew what it was we were doing, it would not be called research, would it?”’

Albert Einstein

INTRODUCTION

The overall aim of thesis was to advance the understanding of the different dimensions of plant use
in the context of traditional religions in two western African countries: first, by documenting the use
of plants by adepts of Vodoun in Benin and Bwiti in Gabon and; second, by exploring the associated
knowledge that sustains these practices. Its purpose was to contribute to an improved plant resource
management and, ultimately, the development of culturally appropriate interventions aimed at the
conservation of useful plant species and their ecosystems, as well as the improvement of human
health in settings similar to those of our countries of study.

Departing from the disciplinary perspective of ethnobotany, this work included theories and
quantitative and qualitative methods of data collection and analysis drawn from botany,
anthropology, ethnology, ecology, and economics. In summary, we found that ritual plants were the
largest use category for which vendors catered in the markets of Benin (Chapter Two). Although not
included as a chapter in this thesis, we obtained similar results in Gabon (Towns et al., 2014). We
also found evidence that restrictions (such as taboos and sacrifices) were an indication of resource
scarcity of ritual plants (Chapter Three). These results were used to identify species that will
potentially suffer from overharvesting in West Africa (Van Andel et al., 2015). Moreover, we learnt
that plants played a central role in the religious traditions of Benin and Gabon, both for adepts and
non-adepts of Vodoun and Bwiti (Chapter Four). Finally, we discovered that an important
proportion of the ritual applications of plants used in our countries of study suggest a
pharmacological effect on their users, as opposed to previous assumptions that their effectiveness
was a matter of belief (Chapter Five).

In this chapter, I will discuss our work’s key findings and some of its theoretical and

methodological issues, while placing them in a broader context.

EVALUATION OF RESEARCH FINDINGS

In the chapters of this thesis, we discussed those findings that responded to the individual chapters’
questions and hypotheses. In this section, I will address the questions identified in the General
Introduction (Chapter One) of this work and which stemmed from the overall aim of this thesis.
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1. What is the role of plants in the religious traditions of Benin and Gabon?

Previous work by Herskovits (1938), Verger (1997), Raponda-Walker and Sillans (1961 and 1962),
and Tessmann (1913) highlighted the anthropological importance of plants in the traditional
religions of Benin and Gabon. Our work corroborates this claim by providing evidence of the
cultural importance of plants in this realm from an insider’s perspective (Chapter Four). At the same
time, it points to a tighter intertwining of plants and other elements of traditional religions such as
human health (Chapter Five) and natural resource management (Chapter Three). These will be
discussed in more detail.

2. What makes plants ritual?

Previous studies on human-nature relations have categorised non-human and non-physical agency
as ‘religious’. Without a conceptual framework behind this notion of religion and the plethora of
terms that belong to its semantic field (among them, ritual), the term itself has remained elusive. We
have made a point of including emic perspectives in our analyses (Chapters Three, Four, and Five).
However, not unlike those previous studies, we have continued to use the notions that are known to
us, researchers educated in the West, to characterise supernatural agency in our countries of study.
The results of our cultural domain analysis (Chapter Four) confirmed what we, based on our
bibliographical sources, had previously assumed about the perceptions of Beninese and Gabonese
people on religion: that the term reflects notions based on Western thought and values. Therefore,
by asking ourselves what makes plants ritual we are addressing a category that derives from
Western experience and speech: ritual as the practical matrix of religious (Rappaport, 1999). To
explain what makes plants ritual from an emic perspective would require that our informants first
admit that what they do is, indeed, performing rituals, and then that consensus is reached about the
actual meaning of the word. Hence, the more suitable question to ask would be: What makes us,
Western scholars, believe that the plants used by Beninese and Gabonese people are ritual?

In Chapter One, rituals were defined as ceremonial activities that took place in the context of
Vodoun in Benin and Bwiti in Gabon. This framework can doubtless be scrutinized by relegating
our definition of ritual to the solemn act of sacred observance suggested by ‘ceremonial’. This
would conceptually exclude activities that did not take place in a formal setting. Nonetheless, there
were some immediately dependable data collection criteria that prevented the curtailment of our
results, namely, our focus on traditional healers whose method of diagnosis involved consultation
with supernatural agents. Following those guidelines, we documented plants used in and outside of
ceremonies, plants used not only as medicine, but also as amulets, food, offerings, insecticides,
living fences (Chapter Five), construction material, and musical instruments (Chapter Four). Ritual
plants, then, are not so special, or are they? Beyond any hermeneutical interpretation of ritual, our
results show that the plants Gabonese and Beninese people use in, what we have categorised as
rituals, also serve the same purposes as non-ritual plants (i.e. medicine, food, living fences, etc.).
Their applications are a way to transmit medicinal knowledge (Chapter Five), to guarantee their
conservation (for example, by taboos or as sacred forests) (Chapter Three), and to express
traditional ecological knowledge. An example of the latter is the use of the wart fern, Phymatosorus



scolopendria, which is employed in Benin in protective baths against Sakpata diseases. People only
use those individuals that are found growing on palms, hence its name in the Fon language,
Degoma, the leaf that grows on De (palm). Because of their epiphytic habit, these fern plants are
said to be immune to the powers of Sakpata, who, apart from being the god of smallpox, is also the
god of earth. The sori of the fern resemble the pustules caused by Sakpata diseases on the skin as

well.

3. What are the implications of ritual plant use for the conservation of nature?

Assembling the results obtained in Chapters Two and Three, it is possible to advance some
assumptions about the implications of ritual plant use for nature conservation in Benin. By
contrasting the number of restricted and protected species, we found an indication of the intent of
traditional healers to protect the species that they perceived as scarce (Chapter Three). Our work is
not the only piece of evidence pointing to how the practices that surround ritual plant use can
potentially contribute to the conservation of nature. For Benin, there is a substantial body of
research documenting the contribution of traditional religions to the conservation of plant (Ouinsavi
et al., 2005) and animal species (Sinsin et al., 2002), forests (Ceperley et al., 2010; Sokpon and
Agbo, 1999), aquatic ecosystems (Anyiam, 1999), and even the varietal diversity of food crops
(Zannou et al., 2007). Moreover, there is evidence of the negative effect that follows the
abandonment of traditional religions for Western ones on the conservation of sacred groves (Juhé-
Beaulation, 2006; Koutchika et al., 2013). While it is irrefutable that the commercialisation of some
medicinal plant species poses sustainability issues in the country (van Andel et al., 2015), results
must be interpreted with caution. In spite of ritual plants being the largest use category in the
markets of Benin (Chapter Two), we cannot ascertain the exact impact of their trade, as many of
these plants have several non-ritual uses, such as timber, and the proportion of extracted volumes
that corresponds to ritual uses is not known.

Although the case of Gabon resembles that of Benin in some aspects, there is very little proof
supporting an assumption as above. In spite of the evidence that taboos and sacrifices respond to a
perceived scarcity of ritual plants, this link is not substantiated by the active protection of restricted
species by traditional healers and adepts (Chapter Three). Moreover, ritual plants are the most
largely represented use category in the country’s herbal medicine markets (Towns et al., 2014).
However, just as in Benin, we do not know the extent to which ritual purposes drive the market-
oriented harvest of plants. This is of particular interest for Tabernanthe iboga, whose harvest from
the wild has become an issue of concern for international nature conservation organisations
operating in the country (R. Starkey and R. J. Parnell, personal communication). Although 7. iboga
is the cultural keystone species of Bwiti (Chapter Four), volumes larger than the ones found at the
local markets are illegally exported to North America and Europe for recreational uses and the
alternative treatment of drug addiction (Mahop et al., 2004; Shaw and Lavan, 2012).
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4. What is the ethnopharmacological relevance of ritual plant use?

The ethnopharmacological relevance of ritual plants has commonly been discarded on the
assumption that their effectiveness is caused by a placebo effect. The theoretical framework of
ethnopharmacology notwithstanding, plant use in ethnomedicine studies have typically focused on
the chemical properties of herbal medicine (Reyes-Garcia, 2010). This might help understand why
ritual plants have been discredited of any ethnopharmacological effect in the past. In this study, we
have learnt that people in Benin and Gabon prevent and treat diseases that are attributed a
supernatural cause in the same manner pathogens are recognised in biomedicine (Chapter Five).
Moreover, from the data we obtained we found that plant use in a traditional religious context was a
vehicle for the transmission of traditional medicinal knowledge (Chapter Five). This was evidenced
by: (1) people’s explanations of the causes and symptoms of the diseases they treated with what we,
the outsiders, considered ritual plants and; (2) the frequency with which those plants doubled as
medicinal. Moreover, we learnt that our informants acknowledged taboos as practices that had
permitted their ancestors to exist in equilibrium with their entourage and that disobeying these may
be a cause of illness (Chapter Three). Similar to the results of Begossi et al. (2004), the association
between breaking a taboo and the causes of disease acknowledged by our informants may be
another indication that ritual plants have a pharmacological effect on their users. Thus, we can speak
of ritual plants as plants that have ethnopharmacological relevance comparable with explicitly

medicinal plants.

5. What is the role of religious traditions in the cultural and social environments of Benin and
Gabon?

The role of religious traditions in the social environments of Benin and Gabon is manifold. The
empirical findings provided in Chapter Two and those published by Towns et al. (2014) provide the
evidence to affirm that ritual plants are the backbone of the medicinal plant trade in Benin and
Gabon. In Benin, particularly, the work of Djagoun et al., (2013) corroborates the economic
relevance of religious traditions beyond the herbal medicine market: wildlife is harvested and sold
in substantial quantities for ritual purposes. This adds to the important role that these traditions play
in the conservation of nature discussed earlier in this chapter. Moreover, beyond the potentially
beneficial or detrimental influence they can have on the management of human health in Benin and
Gabon, religious traditions reflect local health concerns (Chapter Five) and neglected diseases
(Vossen et al., 2014).

Further, ritual practices in Benin and Gabon highlight, not only historical events related to past
diseases (Chapter Five), but other historical milestones that shaped the local or ethnic identities in
these two countries. At the ethnic level, for example, the worshiping of Milicia excelsa represents
not only a reservoir of many traditional values (Ouinsavi et al. 2005), but it also embodies the
lineage of tribes that, via Togo, migrated from Ghana to present-day Benin (Juhé-Beaulaton and
Roussel, 2003). In this regard, historical exchanges are also reflected in the manner non-indigenous
flora and diseases have been adapted to the local pharmacopoeia. In Benin, for example, Neotropical
plants have reached an important status not only in the treatment of endemic health concerns (e.g.



Lantana camara, which is used in an incantation to prevent the death of an ill child), but also non-
endemic diseases (e.g. Argemone mexicana, which is used in the treatment of syphilis — amongst
other sexually transmitted diseases). The fact that Gabon has proportionally fewer introduced
species is also reflected in its non-indigenous medicinal flora. Nonetheless, plants such as
Eleutherine bulbosa (indigenous to Central and South America) are kept around homesteads in
protection against lightning.

As it appears, there is more to religious traditions than the enactment of medicinal and ecological
knowledge through rituals. In fact, the evidence above points to a more complex and dynamic social
and cultural system. This, I shall discuss in the following section.

REFLECTIONS ON THE THEORETICAL FRAMEWORK

I will start this section by allowing myself the boldness of disagreeing with Einstein, and say that
research (in my opinion, at least) should involve a minimum degree of awareness of what one is
doing. Nonetheless, I have included the quote at the beginning of this chapter, not because I wanted
to publically challenge this view, but because it epitomises my experience in formulating,
conducting, analysing, and publishing research on religion. As evidenced by the discussion above,
combining emic and etic perspectives to study the use and importance of ritual plants in our
countries of study has been an intellectual exercise requiring constant reflection. I would like to
illustrate how this work has taken shape, as a result not only of reflecting, but of inflecting the
conceptual framework of its central working term: religion. I will end this section with a closer
inspection of one of the underlying assumptions that allowed for comparisons between Benin and

Gabon, namely, floristic richness.

Naming the beast (or framing research in religion and supernatural agency)

As I started formulating this research, I approached religion from a viewpoint that was primarily
based on two aspects. The first one was my own notion of the term, which was determined by my
personal experiences in life. These experiences started during my childhood and teenage years
growing up in Mexico in a family at times devoted and, at times observant of Catholicism. Mexico
is a country where Catholicism has been syncretised with several aspects of different pre-Hispanic
cosmovisions. Religion in Mexico is not only alive, but has permeated many of the customs that
make up the country’s mestizo identity: from our culinary traditions to our daily speech. These
contrasts are exemplified by the pan de muerto we eat to celebrate our Day of the Dead, and
camarones a la diabla for Easter; or Ojald — a lexical transformation of the Arabic Inshallah, God
willing, to Spanish - and the notion of e/ Chamuco — a term of possible Nahuatl origin (Vera, 2014)
used in our frequent reference to the devil. Adding to this, my notion of religion has been shaped by
the many years I have lived in Europe exposed to the patchwork of religiosity and secularity that
makes the continent (Halman and Draulans, 2006) and, particularly, the Netherlands. Further, my
exposure to Buddhism and the Phi cult as a university exchange student in Thailand, Islam while
carrying out research in Yemen, and a handful of Protestant churches while working for a non-

governmental organization in Liberia.
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The second aspect was based on the body of literature, discussed in Chapter One, that I started to
review for my research proposal, that dealt with the intersection between human, non-human and
non-physical agency in natural resource management. Although the literature did not provide
definitions for the terminology used (e.g. ‘sacred’, ‘ritual’, ‘magic’, etc.), I knew what the authors
were referring to. At that point, I was yet to come across Bowie’s observation on the manner in
which most things religious have been treated in anthropology, the “I-know-it-when-I-see-it” line of
argument (Bowie, 2008), which we have discussed in Chapter Four. It did not take long after having
written my proposal that I found myself in the field, documenting forms of plant use I had
previously encountered while living in other countries. In Benin, people wrapped the trunks of /roko
trees in fabrics, as a mark of sacredness, just as people in Thailand tied brocades around their Nang
Mai trees (Hopea odorata, Musa spp., Ficus spp.). They wore plant-based amulets, just like people
in Mexico used ojo de venado (amulets made from the seeds of Mucuna pruriens) to protect
themselves against enemies and envy. They brushed plants against their bodies in order to chaise
evil spirits away, the same way people did with the branches of the pirul tree (Schinus molle), also
in Mexico. People also managed their plant resources (particularly, cultivated crops used as
offerings), in a similar fashion as people in Yemen followed precepts stipulated in the Holly Quran.
There it was, ‘religion’. I knew it, and I was seeing it.

Had I stuck to only what I knew, I would have probably discriminated against a substantial part
of the information people shared with me. More often than not, my informants would indicate uses
for plants that, from my point of view, did not fit the category I was interested in. For example, right
after showing me a plant used for, say, the elaboration of amulets, an informant would explain how
a plant growing nearby was used for treating cough. Taking notes and pressing plants under the
scorching sun for hours on end, I was often tempted to dismiss uses for plants that were not
categorically ‘ritual’. However, I had to be accountable for my theoretical framework: I was looking
for patterns of plant use in Benin and Gabon that were influenced by supernatural agents, which
meant that I had to record the plants used by healers whose method of diagnosis involved
consultation with the spirits and ancestors. Besides, I thought, “documenting all those useful, non-
ritual plants can never hurt - somebody else can use this information”. In the end, this not only
prevented a potential collection bias, but served to substantiate an important finding of this work:
that ritual plants have ethnoparmacological relevance. But that I would only know later, after going
through, and making sense of the data I had collected.

Right from the onset, one of the objectives of this study was to include emic perspectives in our
analyses (it is not for nothing that an entire chapter of this thesis was devoted to understanding
Bwiti and Vodoun from the perspective of local people in Gabon and Benin). Although the results
of our Cultural Domain Analysis seemed very straightforward, articulating how Beninese and
Gabonese people perceived religion and how they perceived their own religion proved a very
challenging exercise. Our assumptions and findings formed a syllogism of sorts: Religion is, by
definition, the worshipping of gods and spirits. In Bwiti and Vodoun, people worship gods and
spirits. Therefore, Bwiti and Vodoun are religions. People in Benin and Gabon appear to understand
religion the way we do in the West. People in Benin and Gabon do not appear to regard their own



religion the same way we see it. Therefore, Bwiti and Vodoun should receive a different categorical
name to account for this difference. The name should be one that can be understood by both
Western and non-Western audiences. Since religion is a term understood by anyone who speaks the
English language, then it is a valid proxy to categorise Vodoun and Bwiti. However, from an emic
perspective, Vodoun and Bwiti are not seen as religions. Another term should be used, but it must
be one both Western and non-Western audiences understand. Religion is a good proxy. But
Beninese and Gabonese people do not perceive their own religion the same way we do. Ad
infinitum! Technically speaking, I was in a hermeneutic circle.

The process I described above (the hermeneutic circle) did not happen overnight. It was a
repeated process that occurred throughout the four years it took me to conduct this research. This
can be seen in the manner in which I have referred to our work throughout that period. It includes
referring to the plants that I focused on for collecting as ‘sacred plants’ (e.g. on our project’s
website http://osodresie.wikispaces.com), and referring to the activities of the people I worked with
did as ‘traditional spiritual values’ (Quiroz, 2012a) or ‘traditional religious beliefs’ (Quiroz, 2012b).
Finally, as suggested by one of the reviewers of our publication on taboos (Chapter Three), to
simply adopt the jargon of the trade and use ‘traditional religions’. It was a process that was
sometimes charged with emotion. Often I felt very lost, to the point that I questioned everything I
had done so far. What was it I had been looking for in the field? Had I chosen the right criteria to
select my informants? Had I asked the right questions?

I solved the conflict posed by the hermeneutic circle I solved by using diatopical hermeneutics
(Chapter One). Unfortunately (for me), it did not imply that I broke free from the circular pattern.
Yet, as Panikkar (1980) states, the circular character of interpretation does not make it impossible to
interpret a phenomenon. Instead, it stresses that its meaning must be found within its cultural,
historical, and literary context. For example, both in Benin and Gabon, it is not uncommon to hear
people refer to their traditional healers as ‘charlatans’. It is not that people necessarily believe that
traditional healers perform fraudulent medical practices, but rather use the term that their colonisers
(from whom they learnt the language in which they can communicate with Western researchers)
used to refer to their healers. As a newly arrived foreigner to Benin, I was shocked to hear
traditional healers sometimes referring to themselves as “charlatans”. Yet, with the “cultural,
historical, and literary” context that Panikkar spoke of in mind, I was able to quickly overcome the
shock and found yet another type of ‘currency’ (apart from Bokonon, Babalawo, or Nganga) that
helped to identify those informants who healed people in consultation with supernatural agents.

Moreover, aside from its usefulness in communicating research findings in a language that is
familiar to a readership outside of Benin and Gabon (and to communicate with informants in those
countries), diatopical hermeneutics can serve a wider purpose: to critically question the notions we
take for granted in research. Drawing a parallel with our study in Benin and Gabon, I propose an
about-facing of diatopical hermeutics to reflect on the extent to which supernatural entities exercise
agency in the West. As I write this text, Sinterklaas is being celebrated in the Netherlands. For those
readers of this work who are not acquainted with this custom, Sinterklaas is a traditional figure in
Europe based on Nikolaos of Myra, a 4th-century Greek Christian Bishop, who was later sanctified
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because of the miracles we was said to perform (Cunningham, 2008). He is also one sources of the
Christmas icon Santa Claus (Clark, 1998). Although the religious backgrounds of entities such as
Sinterklaas, Santa Claus, and the Easter Bunny were more notorious in the past (Voas, 2009), they
are nowadays celebrated mostly without people discrediting (or even acknowledging) their
supernatural character. With the exception of children, perhaps, people do not believe that anybody
can enter their home through a chimney, or that a rabbit can lay hand-painted eggs. Yet, these
traditions are alive and an entire botanical economy surrounds them (e.g. several spices used in the
elaboration of Sinterklaas pastry; Picea spp., Abies spp., and Pinus spp. for Christmas; Narcissus
spp. for Easter). The environmental impact of producing the plant-derived paraphernalia consumed
for these festivities is acknowledged by Western science without discrediting the supernatural
agentive forces involved. This is evidenced by the countless studies aimed to alleviate plague
infestations caused by, for example, Christmas tree monocultures (e.g. Shaw et al., 2011). Why then
not bringing this attitude of enquiry to non-Western contexts and, instead of fearing the supernatural
in African traditional religions, acknowledge their potential role (positive or negative) in the human-
nature relation?

To close, I would like to summarise by saying that using diatopical hermeneutics to frame,
conduct, analyse, and publish research on supernatural agency has been like staring at the Penrose
steps (i.e. a never-ending loop that gives the illusion of forward motion). Nonetheless, it has
doubtlessly been a useful method to keep things in perspective. Reflecting on this theoretical
framework, I have learnt that Bwiti and Vodoun, apart from being religions in the Western sense,
are lifestyles that reflect a holistic view of human health and the natural environment, not only in the
present, but also in the past. Moreover, I learnt that it was not as relevant to define what, and
especially why something should be considered as religious, but rather, to address the agency
supernatural entities exercise in a context of plant use — be it in the manner of Sinterklaas or as

African ancestors and gods, as was the case here.

Floristic richness: a predictor for ethnofloristic richness?

As mentioned in the first chapter of this thesis, we chose Benin and Gabon for our study because of
their shared ancestry of Afro-Caribbean groups. The cultural and phytogeographical differences
between these two countries, however, would enable us to make comparisons about the human-
nature relationship that this thesis set out to study. From the perspective of resource availability, we
had expected that the apparent difference in number of plant species in each country would be
reflected in their ethnofloristic richness. Accordingly, the hypotheses in Chapter Three drew upon
the number of vascular plant species present in each country (in Benin, 2800, and in Gabon, 4700, at
least) to predict richness in ritual plant use. Similarly, our hypotheses in Chapter Two were based on
the different number of plant species between Benin and Ghana (the latter, just as Gabon, is species-
richer than the former). Contrary to our expectations, however, we encountered more ritual uses for
plants in Benin (414), than in Gabon (256). A similar trend is visible in the work of Towns (2014),
who compared plant use amongst Beninese and Gabonese women. Both Towns’ and our findings
suggest that floristic richness does not necessarily predict richness in plant use. In reviewing the



literature, there are only a few studies that have assessed the importance of useful species richness
as a correlate of general species richness (Lira et al., 2009; Pérez-Nicolas, 2014). Although trends
similar to ours are observable from the results of those authors, their studies, unlike our, were not
carried out in different phytogeographic areas, or, when they were (e.g. Madamombe-Manduna et
al., 2009), the focus has been on different research objectives. As a result, they have not explored
the reasons behind those findings. Nonetheless, there are a few possibilities to explain this
inconsistency.

First, Gabon may be species-richer than Benin, but one may ask: Is this floristic richness also
available to people? To start answering this question, one can consider species evenness as a
limiting factor of availability. In this regard, the findings of ter Steege et al. (2013) in their work in
the Amazon forest pose an assumption worth considering here. They assume that the bulk of
diversity is located in the dense rainforest, where people do not live. In our study we found that
although Benin is less forested than Gabon, the forest there is much more accessible to people. If the
Upper and Lower Guinean forest blocks also show a pattern similar to the one found by ter Steege
and colleagues in the Amazon, then it can be said that accessibility may play a role in ethnofloristic
richness. In a similar line of argument, population density in Gabon is much lower than in Benin. It
is also a possibility that traditional knowledge is therefore less easily transmitted and shared, thus it
tends to remain more local. If that were true, one would not get all available information present in
the area, even by covering the country as we have done.

Another explanation might be found in the historical differences of human settlements and how
these are related to the development of knowledge profiles regarding the use and management of
nature (van Andel et al., 2014). In Benin, the interaction between people of different ethnicities and
natural backgrounds has taken place since at least the second millennium BC (Connah, 1987).
Gabon, on the other hand, has been relatively more recently inhabited by Bantu tribes. These tribes
came from (in most probable chronological order) the west, the south, and the north (Grollemund
and Hombert, 2012). The Bantu tribes we worked with are known to have adopted Bwiti from the
Mbenga people (otherwise known as Pygmies), who, in turn, had been living longer in the forests of
the Congo Basin (Klieman, 2003). Although the Mbenga were not amongst our target groups,
during our fieldwork in Gabon, we worked with a few Babongo informants, who were pointed out
as experts by the mixed Mitsogo-Babongo communities where we worked. Hence, if the
assumptions above are correct, we might have obtained a larger number of useful plants by had we
worked with more Babongo (or Mbenga) people in Gabon.

Lastly, I cannot rule out the possibility that our sampling effort has not been sufficient. The
duration of our stay in Benin was not only two months longer than in Gabon, but we also visited the
former twice (six months in 2011 and one additional month in 2012). Moreover, although we
interviewed more traditional healers in Gabon than in Benin, interviews with Gabonese informants
were not as lengthy as those we conducted in Benin. This was mainly due to the fact that in our
planning, we did not contemplate the time required to obtain the necessary research permits to

conduct our work in Gabon, which delayed us a few weeks. This, together with the much larger size
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of Gabon and the difficult accessibility to many areas, forced us to spend less time at each location

so that we could cover as many areas in the country as possible.

IMPLICATIONS OF RESEARCH FINDINGS
The development of development
Anyone reading this thesis with some experience in West Africa might have found it odd that earlier
in this chapter I acknowledged my stay in Liberia as one that exposed me to “a handful of Protestant
churches.” T neither forgot nor purposefully omitted any account of my experience with that
country’s religious traditions. In fact, I had, if any, very little exposure to traditional religions in
Liberia. This was due to the fact that the organisation I worked for strongly discouraged its workers
from engaging with this topic. Partly for this reason and partly because of the secrecy that is
expected from those initiated in these traditions, my Liberian colleagues were very discrete, if not
censorial, of anything related to secret societies (in spite of the fact that all of them had been
initiated in these traditions). Thus, my encounters with traditional religion were basically limited to
the two or three times our project vehicle had to pull over and wait for the ‘bush devil’, who would
be walking on a dirt road, on his way back from a nearby village, to zoom out of sight into the depth
of the forest. Just as in Gabon, Liberia’s most prominent secret societies, Poro and Sande, are
recognised as social institutions that, by inclusion of their ancestors and spirits, have traditionally
regulated roles in society and the relationship between humans and nature. Several studies provide
evidence that, the attitude to which I was confronted during my assignment in that country is not
just an isolated case, but in fact, a widespread approach that has curtailed the success of
development since the inception of international cooperation in the country (De Carvalho and Schia,
2011; Green, 1992; Heaner, 2008; Hajbjerg, 2007; Kellemu, 1967; Reddy, 2014; Whalen, 1983).
Although the cases of Benin and Gabon appear to be different to that of Liberia (at least with
regards to the tolerance of Bwiti and Vodoun by non-adepts), it is still worth noting how scientific
attitudes towards the religious, might have an impact on development policy. Brown and Westway
(2011) point out how most analyses and, certainly most policy approaches, emphasise resources and
infrastructure to support development interventions, but do not acknowledge people’s personal
motivations, beliefs, and desires. An issue emerging from our findings on the ethnoparmacological
relevance of ritual plants relates specifically to the need for government and international health
programmes not to overlook the extent to which health-seeking behaviour can be influenced and
shaped by local religious traditions. The evidence provided in this thesis adds to the body of
literature that highlights cultural bound diseases as an indication of neglected or underlying diseases
and possible harmful plant remedies (Towns, 2014; Vossen et al., 2014). This aspect grows in
importance in light of the recent outbreak of Ebola in West Africa. Funeral rites have been
identified as the main cause for the spreading of Ebola in the region. However, behind the resistance
to response units by Ebola-hit communities, there are ‘back stories’ linked to earlier problematic
encounters characterised by the neglect of traditional institutions (such as traditional healers) by
development organisations (Fairhead, 2014). A success story on how traditional Surinamese burial
rituals have been integrated into official funeral practices in the Netherlands and are offered to



migrant clientele (van der Pijl, 2007), not only justifies the importance, but highlights the potential
value of acknowledging religious traditions in a setting where Western values are predominant — as

is the case in international development.

Theoretical contributions to the field of ethnobiology

Placed in a theoretical perspective, this study contributes to advancing the understanding of the
human-nature relation when supernatural agency is enacted through human agents. In Chapter
Three, we reviewed a number of studies that have addressed the origin and necessity of taboos in
traditional societies, and have primarily concentrated on the use of wild animals as food. We
checked for restrictions that go beyond food taboos and that do not necessarily respond to heath
needs (such as food taboos that apply to pregnant women or the ill) and found that different
explanations apply to organisms lower in the food chain (i.e. plants). Although we encountered food
taboos in our work and these appeared to follow the premise formulated in previous works (that
taboos are implemented by people who have plenty of resources at their disposal), taboos on plant
use that respond to ritual mandates are a form of adaptive management of natural resources and they
reflect resource scarcity.

With respect to theoretical perspectives on traditional knowledge, we have corroborated previous
claims that rituals are a form of preserving and transmitting traditional medicinal and ecological
knowledge. In the particular case of ethnopharmacology, this study has also advanced the
understanding of the ritual application of plants as a form of preventive medicine. This is illustrated
by the manner in which people in our countries of study protect and treat themselves against
supernatural agents in the same fashion pathogens are treated in biomedicine.

Lastly, the conceptual framework of this thesis constitutes an important contribution to the study
of an often-neglected aspect of societal life in western Africa, and how it is approached by Western
science. Particularly, by means of diatopical hermeneutics we have simultaneously approached
religion and traditional religions from an emic perspective and from an outsider’s viewpoint. The
lessons to be learnt from this approach do not only apply to the understanding of western African
traditional religions and how plant resources are managed as a result of the supernatural agentive
forces in this context. Rather, they can contribute to the understanding of how our Western
supernatural entities (e.g. the Easter Bunny and Santa Claus) exercise a hegemonic agency that
shapes not only cultural identity in a globalised world, but massively influences plant consumption
patterns and thereby contributes to the intensified exploitation of natural resources worldwide.

Contributions to other disciplines

One of the immediate outcomes of our fieldwork in Gabon was the number of plant species we
encountered (and vouchered as herbarium specimens) for which no occurrence had been recorded in
the country (Quiroz, 2012b). The majority of these plants corresponded either to cultivated, edible
species (e.g. taro, Colocasia esculenta, and lima beans, Phaseoulus lunatus), garden escapes (e.g.
Jatropha gossypiifolia), or simply, pioneer vegetation (e.g. Cecropia peltata). The contribution of
our work to the field of botany does not rest on the 21 records for Gabon that had not previously
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been recorded on the checklist of Gabon (Sosef et al., 2006) — from which, nine have since been
included on the Plants of Gabon website (http://herbaria.plants.ox.ac.uk/bol/gabon). Ultimately,
twelve is not a significant figure when taking into account the fact that the country’s flora is
comprised of at least 4700 species (Sosef et al., 2006). Rather, it rests on the potential contribution
of ethnobotanical research in the overcoming of collection bias. Without undervaluing the work of
others, especially not that of all the botanists and parataxonomists who contributed to Naturalis’ six-
million-specimen herbarium collection, yet to date, large forest species and a few plant families are
over-represented in the African plant section of the collection (WUR, 2014). This situation is not
unique to the Dutch herbarium collections. Globally, weeds, cultivated, and introduced plants are
generally not well documented either (Delisle et al., 2003; Rich and Woodruff, 1992; Urmi and
Schnyder, 2000). The shortcomings of this collection bias is particularly relevant when considering
the worldwide decrease in funds allotted to fundamental research (e.g. classic taxonomical studies,
which involve copious plant collecting), in favour of applied research (Lavoie, 2013). Applied
research projects that make use of herbarium specimens often call for the collection of larger
quantities of herbarium specimens in order to secure the accuracy of results in distribution
modelling (e.g. Feeley and Silman, 2011; van Andel et al., 2015), and DNA barcoding (Gaudeul and
Rouhan, 2013). Moreover, collections of cultivated plants used by indigenous peasants in the tropics
are much needed for the documentation of traditional landraces of cultivated crops (van Andel et al.,
unpublished work). In short, our new records for Gabon, albeit a few, corroborate the claims of
scientists performing applied research that not all the diversity that is out there has been documented
with verifiable scientific evidence.

RECOMMENDATIONS FOR FUTURE RESEARCH

What we do not know (yet)

To end the discussion of this work, I must once more return to the discussion on taboos. This time,
however, I would like to highlight the possibilities for future research in this topic. Begossi et al.
(2004) and Henrich and Henrich (2010) demonstrated that organisms at higher trophic levels more
often become objectified as food taboos than those at lower trophic levels, and that taboos reflect a
means to prevent health hazards. As plants are even lower in the food web, and our different
explanation for taboos related to them, might indicate that taboos are manifested at different levels,
in different forms, to respond to different needs. In Gabon, for example, some of the food taboos
included the consumption of forest fruits. Perhaps, more explanation could be found in comparing
whether these are also keystone foods for forest fauna. We did not approach other types of taboos
(kinship, illness, or gender) nor include animal species in our analysis. Although, we are aware that
there are taboos that restrict the use of animals and abiotic resources (e.g. water). Although, and
especially after we learnt, that traditional religion is not just the worshipping of gods, but also the
managing of human health, it makes sense to consider other health-related taboos. For this purpose,
an approach similar to the one used by Henrich and Henrich (2010) could be employed. These
authors asked their informants to explain, species by species, the reasons why taboos existed. We
did not do this in our study (instead, asked the general purpose of taboos), but could in the future



obtain evidence of a more specialised medicinal or ecological knowledge. This is a field that
deserves further enquiry.

Finally, the introduction to Chapter Three highlighted the limited applicability of research on
traditional religions as a means for the conservation of nature. While this research has employed a
simple methodological approach to obtain baseline data on endangered species, there are other
potential points of further research. For example, an approach similar to that of Henrich and Henrich
(2010) could help in advancing the understanding of the link between perceived scarcity of ritual
plants and attempts by people to protect these. Also, more detailed market surveys could be
performed in order to ascertain the proportion (volume-wise) of ritual plant species sold at the
market. During fieldwork in the interior of Gabon, we saw T. iboga frequently being cultivated by
traditional healers in their gardens. To assess the sustainability of iboga production, additional
research is needed on the proportions of traded volumes of this species that come from cultivated or
wild resources. Further, this work has gathered empirical data on the role of traditional religions in
the management and conservation of plant resources in Benin and Gabon. While insight has been
gained on the practices based on traditional (ecological and medicinal) knowledge at the plant
individual level, it is important to highlight the potential effect of ritual practices at other levels of
biological organisation, particularly, at the genetic level. Previous studies in Benin have confirmed
the role that traditional religions play in the maintenance of genetic diversity of yams (Dioscorea
spp.) and cowpea (Vigna unguiculata) (Zannou et al., 2007). During our fieldwork in Benin, we
documented the management strategies, uses, and folk taxonomy of not only ritual, wild and
domesticated yams, but also of calabashes (Lagenaria siceraria and L. breviflora), and other semi-
domesticated food plants such as Hibiscus surattensis and H. acetocella (Briére, 2012). In Gabon,
we documented efforts of in situ conservation of Gnetum spp. by local people (Quiroz, 2012b).
These additional species could be the subjects of further investigations on incipient domestication

and maintenance of crop genetic diversity.

FINAL CONCLUSIONS
Through this study of supernatural agency in the human-nature relationship in western Africa, I
reach five conclusions about ritual plant use:

1. Plants and other elements of the natural world play a central role in the religious traditions
of Benin and Gabon, both for adepts and non-adepts of these traditions.

2. Social mechanisms such as taboos and sacrifices are a form of adaptive management of
plant resources that respond to perceived scarcity of ritual plants by their users.

3. Ritual applications of plants used in our countries of study suggest a pharmacological
effect on their users, as opposed to the previous assumption that their effectiveness is a
matter of belief.

4. By being the backbone of the medicinal plant trade in Benin and Gabon, ritual plants
represent an important source of income for a substantial sector of the population of these

two countries.
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5. The Western notion of ‘ritual’, in the context of western African plant use is an important
mechanism for the preservation and transmission of ecological, historical, and medicinal

knowledge.

These conclusions point to the need to question the assumptions upon which the study of plant
use in western African and, ultimately, in most non-Western settings has been predominantly
approached. The results from this thesis provide evidence to confirm that, so far, science has missed
out on insights on the economic importance and ethnopharmacological and ethnoecological
relevance of ritual plant use in western Africa. In this respect, a problem to overcome is not to
define religion, but to reconcile the systematic study of the natural and physical world (i.e. science)
with the non-physical and supernatural underlying forces that affect the physical world. Thus, I
further conclude that as long as the agentive force of supernatural entities is comprehensibly
acknowledged, considering these practices as ‘religious’ is justified from an etic perspective.

Finally, in spite of its possible flaws, this work should be recognised as an effort to advance and
stimulate reflection on the manner in which supernatural agency has been typically approached in
ethnobiology. Therefore, by highlighting its drawbacks, I do not attempt to replace the predominant
approach in the study of human-nature relations in non-Western settings, but to identify the

opportunities to fill the gaps.
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Samenvatting

Planten spelen nog steeds een doorslaggevende rol binnen de Afrikaanse traditionele geneeskunst,
omdat grote sectoren van de populatie op dit continent de voorkeur geven aan of in belangrijke mate
vertrouwen op een behandeling met kruiden als hun primaire bron van gezondheidszorg.
Traditionele geneeskunde, gedefinieerd als de som van kennis, bekwaamheden en praktijken om
ziekten te voorkomen en te behandelen, omvat vaak het consulteren van spirituele genezers en
waarzeggers, die op hun beurt bovennatuurlijke entiteiten raadplegen om hun patiénten te
diagnosticeren. Vaak worden de tradities en rituelen gerelateerd aan deze praktijken geclassificeerd
als “obscuur” en door de academische wereld als onwetenschappelijk gezien.

Het algemene doel van dit proefschrift is het verbeteren van het begrip van de verschillende
dimensies van het gebruik van planten binnen de context van traditionele religies in twee West
Afrikaanse landen: Benin en Gabon. Allereerst via het documenteren van plantgebruik door
aanhangers van Voudoun in Benin en Bwiti in Gabon, en daarna via exploratie van de geassocieerde
kennis die deze praktijken ondersteunen. Het doel daarvan is om bij te dragen aan een verbeterd
management van botanische hulpbronnen en uiteindelijk de ontwikkeling van cultureel
aanvaardbare interventies gericht op de bescherming van nuttige plantensoorten en hun
ecosystemen, alsmede de verbetering van de menselijke gezondheid binnen een achtergrond
vergelijkbaar met onze studielanden.

Uitgaande van het disciplinaire perspectief van de etnobotanie, omvat dit werk vanuit de botanie,
antropologie, ethologie, ecologie en farmacologie overgenomen theorieén en kwantitatieve en
kwalitatieve methoden voor het verzamelen van data en het analyseren van deze data. De gegevens
werden verzameld gedurende een periode van meer dan een jaar, die was verdeeld in twee
veldwerkperioden: één in Benin en één in Gabon.

Dit proefschrift is onderverdeeld in zes hoofdstukken. In Hoofdstuk Eén etaleerde ik het
conceptuele raamwerk en introduceerde de onderzoeksgebieden. Gebaseerd op het bepalen van de
relevantie voor deze studie, gaf ik het kader aan voor de algemene doelstellingen en
onderzoeksvragen.

Medicinale planten worden niet alleen erkend voor hun belang in het voldoen aan de
gezondheidsbehoeften van mensen in Afrika ten zuiden van de Sahara, maar ook voor de rol die hun
commercialisatiec speelt als een bron van inkomsten voor kwetsbare groepen. Ondanks deze
erkenning is er weinig bekend over de implicaties van de handel in medicinale planten voor de
duurzaamheid van de oogst van de betreffende soorten, vooral omdat gegevens over de omvang en
diversiteit aan soorten die op markten worden verkocht niet beschikbaar zijn. In Hoofdstuk Twee
behandelden we deze lacune door een schatting te geven van de omvang en economische waarde
van de binnenlandse markt in medicinale kruiden in Benin. We onderstreepten ook dat lokale
gezondheidsproblemen zich weerspiegelen in de medicinale plantenmarkt en vonden dat rituele
planten de grootste gebruikscategorie omvatten waarvoor verkopers materiaal aanleveren op de
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markten van Benin. Bovendien suggereerden we enkele soorten met mogelijke
duurzaamheidskwesties.

In Hoofdstuk Drie verkenden we de potentiéle link tussen twee verschillende sociale
mechanismen die het gebruik van botanische hulpbronnen reguleren (taboes en offers) en de
schaarsheid van rituele planten in Benin en Gabon. De wetenschappelijke discussie rond de
oorsprong en noodzaak van taboes toonde aan dat deze bestaan als middel om potentiele ziekten te
voorkomen of het gebruik van natuurlijke hulpbronnen te controleren. Bovendien heeft empirische
onderzoek aangetoond dat taboes de schaarsheid van de hulpbron reflecteren. Deze studies hebben
echter een primaire focus op het gebruik van wilde dieren als voedsel. Via het verkrijgen van
kwantitatieve gegevens gebaseerd op vragenlijsten van lokale informanten, vonden we bewijs dat
beperkingen (zoals taboes en offers) een indicatie waren voor schaarsheid van rituele planten,
waarmee we voortgang boeken met nieuwe verklaringen voor het bestaan van deze sociale
mechanismen.

In Hoofdstuk Vier behandelen we twee van de noties die centraal staan in onze studie: ‘religie’
en ‘traditionele religie’, ditmaal gedefinieerd door de personen die dit geloof zelf belijden in Benin
en Gabon. Plantgebruik binnen de context van traditionele religie is doorgaans beschreven vanuit
het perspectief van een buitenstaander. Hetzelfde geldt voor religie en traditionele religies. In dit
hoofdstuk leerde we dat planten een centrale rol spelen in de religieuze tradities van Benin en
Gabon, zowel voor aanhangers als niet-aanhangers van Voudoun en Bwiti.

In de westerse wetenschap stelt men dat het effect van rituele planten op de volksgezondheid een
kwestie is van geloof. In Hoofdstuk Vijf bediscussieerden we het potentiele farmacologische effect
van de economisch en cultureel belangrijkste rituele planten op hun gebruikers. Dat deden we door
hun manier van toedienen te vergelijken met bewezen farmacologische eigenschappen van die
plantensoorten verzameld uit de literatuur. Bovendien beschreven we volkscategorieén van ziekten
gerelateerd aan bovennatuurlijke vectoren (b.v. kwade geesten, voorouders en tovenaars) als ook
erkende ziekten binnen de medische wetenschap die door de bevolking van Benin en Gabon echter
worden toegewezen aan bovennatuurlijke oorzaken. In beide landen heeft een belangrijk deel van de
rituele toepassingen van planten een mogelijk farmacologisch effect op de gebruikers, omdat de
meeste planten oraal worden toegediend, op de huid gesmeerd, of direct in de bloedbaan worden
gebracht.

Ten slotte, in Hoofdstuk Zes, behandel ik de onderzoeksvragen geformuleerd in Hoofdstuk Eén
en bediscussieer de methodologische kwesties van ons werk als ook haar implicaties voor andere
wetenschappelijke disciplines. Ik belicht ook de mogelijke toepassing van de onderzoeksresultaten
binnen de natuurbescherming en ontwikkelingssamenwerking, alsmede enkele mogelijkheden voor
verder onderzoek. Bovendien trek ik een vijftal conclusies over Bwiti en Voudoun in onze twee
landen: (1) Planten en andere elementen van de natuurlijke wereld spelen een centrale rol in de
religieuze tradities van Benin en Gabon, zowel voor aanhangers als niet-aanhangers van deze
tradities. (2) Sociale mechanismen zoals taboes en offers zijn een vorm van adaptief beheer van
botanische hulpbronnen die overeenkomt met een begrip van schaarsheid van rituele planten bij hun
gebruikers. (3) Rituele toepassingen van planten in onze studie-landen suggereren een



farmacologisch effect op hun gebruikers, tegenstrijdig met eerdere aannames dat hun effectiviteit
een kwestie is van geloof. (4) Doordat ze de ruggengraat vormen van de handel in medicinale
planten in Benin en Gabon, vormen rituele planten een belangrijke bron van inkomsten voor een
substantieel deel van de bevolking van deze twee landen. (5) De westerse notie van ‘ritueel’ binnen
de context van plantengebruik in West Afrika is een belangrijk mechanisme voor het behouden en
doorgeven van ecologische, historische en medicinale kennis. Deze conclusies wijzen op de
noodzaak om de aannames waarop de studie van plantgebruik in de West Afrikaanse context
doorgaans wordt benaderd ter discussie te stellen. Tot slot concludeerde ik dat, zolang de werking
via bovennatuurlijke eenheden wordt erkend, het beschouwen van deze praktijken als ‘religieus’

gerechtvaardigd is vanuit een etic perspectief.
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Summary

Plants still play an overriding role in African traditional medicine, as large sectors of the continent’s
population prefer or considerably rely on herbal treatments as their primary source of health care.
Traditional medicine, which is defined as the sum of knowledge, skills, and practices used to
prevent and treat diseases, often involves consultation with spiritual healers and diviners, who in
turn consult supernatural entities to diagnose their patients. At the same time, these traditions and
the rites that are related to their practice are categorised as “obscure” and considered unscientific by
academia.

The overall aim of this thesis was to advance the understanding of the different dimensions of
plant use in the context of traditional religions in two western African countries: Benin and Gabon.
First, by documenting the use of plants by adepts of Vodoun in Benin and Bwiti in Gabon; and
second, by exploring the associated knowledge that sustains these practices. Its purpose was to
contribute to an improved plant resource management and, ultimately, the development of culturally
appropriate interventions aimed at the conservation of useful plant species and their ecosystems, as
well as the improvement of human health in settings similar to those of our countries of study.

Departing from the disciplinary perspective of ethnobotany, this work included theories and
quantitative and qualitative methods of data collection and analysis drawn from botany,
anthropology, ethnology, ecology, and pharmacology. Data were collected in a period of more than
a year, which was divided in two fieldwork stays, each in Benin and Gabon.

This thesis was organised into six chapters. In Chapter One, I laid out the conceptual framework
and introduced the study sites. Based on an assessment of the relevance of this study, I framed its
overall objective and research questions.

Medicinal plants are not only acknowledged for their importance in satisfying the health needs of
people in sub-Saharan Africa, but also for the role their commercialization plays as a source of
income for vulnerable groups. In spite of this recognition, little is known about the implications of
medicinal plant trade for the sustainability of the plant species involved, especially when data on the
volume and diversity of species sold at the markets are not available. In Chapter Two, we addressed
this gap by providing an estimation of the volume and economic value of the domestic market in
herbal medicine in Benin. We also highlighted local health concerns reflected by the medicinal plant
market and found that ritual plants were the largest use category for which vendors catered in the
markets of Benin. Additionally, we suggested some species with possible sustainability issues.

In Chapter Three, we explored the potential link between two different social mechanisms that
regulate the use of plant resources (taboos and sacrifices) and the scarcity of ritual plants in Benin
and Gabon. The scholarly discussion around the origin and necessity of taboos has found these to
exist either as a means to avoid potential diseases or to control the use of natural resources.
Moreover, empirical data has shown that taboos reflect resource abundance. These studies, however,
have primarily focussed on the use of wild animals as food. By providing quantitative data based on

questionnaires with local informants, we found evidence that restrictions (such as taboos and
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sacrifices) were an indication of resource scarcity of ritual plants, thus advancing new explanations
to the existence of these social mechanisms.

In Chapter Four, we revised two of the notions that are central to our study: ‘religion’ and
‘traditional religion’, this time as defined by the people who profess these faiths in Benin and
Gabon. Plant use in the context of traditional religions has been commonly described from an
outsider’s perspective. The same is true for religion and traditional religions. In this chapter, we
learnt that plants played a central role in the religious traditions of Benin and Gabon, both for adepts
and non-adepts of Vodoun and Bwiti.

In Western science, the effects of ritual plants on human health have been proposed to be a
matter of belief. In Chapter Five, we discussed the potential pharmacological effect of culturally
salient and economically important ritual plants on their users. We did that by contrasting their
mode of application to proven pharmacological properties gathered from the literature. Additionally,
we described folk categories of illness related to supernatural agents (e.g. evil spirits, ancestors, and
sorcerers), as well as diseases recognised by biomedicine but that are attributed supernatural causes
by people in Benin and Gabon. We discovered that in both countries an important proportion of the
ritual applications of plants suggest a pharmacological effect on their users.

Finally, in Chapter Six, I addressed the research questions formulated in Chapter One and
discussed our work’s methodological issues as well as its implications to other scientific disciplines.
I also highlighted the possible applications of the research results in informing nature conservation
and human development interventions, as well as some possibilities for future research. Moreover, |
reached five conclusions about Bwiti and Vodoun in our countries of study: (1) Plants and other
elements of the natural world play a central role in the religious traditions of Benin and Gabon, both
for adepts and non-adepts of these traditions. (2) Social mechanisms such as taboos and sacrifices
are a form of adaptive management of plant resources that respond to perceived scarcity of ritual
plants by their users. (3) Ritual applications of plants used in our countries of study suggest a
pharmacological effect on their users, as opposed to the previous assumption that their effectiveness
is a matter of belief. (4) By being the backbone of the medinal plant trade in Benin and Gabon,
ritual plants represent an important source of income for a substancial sector of the population of
these two countries. (5) The Western notion of ‘ritual’ in the context of western African plant use is
an important mechanism for the preservation and transmission of ecological, historical, and
medicinal knowledge. These conclusions point to the need to question the assumptions upon which
the study of plant use in the western African context has been typically approached. Finally, I
concluded that as long as the exercise of agency by supernatural entities is acknowledged,
considering these practices as ‘religious’ is justified from an etic perspective.



Résumé

Les plantes jouent encore un rdle primordial dans la médecine traditionnelle africaine, que de vastes
secteurs de la population du continent préférent ou comptent considérablement sur les traitements a
base de plantes comme leur principale source de soins. La médecine traditionnelle, qui est définie
comme la somme des connaissances, des competences, et des pratiques utilisées pour prévenir et
traiter les maladies, implique souvent des consultations avec des guérisseurs et des devins qui, a leur
tour, consultent des entités surnaturelles pour diagnostiquer leurs patients. En méme temps, ces
traditions et les rites qui sont liés a leur pratique sont clatégorisés comme “obscures” et considérés
comme non scientifiques par une grande partie de la commounaté scientifique.

L'objectif général de cette thése fut de faire progresser la compréhension des différentes
dimensions de l'utilisation des plantes dans le contexte des religions traditionnelles dans deux pays
de I’Afrique occidentale: le Bénin et le Gabon. Tout d'abord, en documentant l'utilisation des
plantes par les adeptes de Vodoun au Bénin et du Bwiti au Gabon; et, deuxiémement, en explorant
des connaissances associées qui soutienent ces pratiques. Son but fut de contribuer a une meilleure
gestion des ressources végétales et, finalement, le développement des interventions culturellement
appropriées visant a la conservation des especes végétales utiles et de leurs écosystemes, ainsi que
I'amélioration de la santé humaine dans des contextes similaires a ceux de nos pays d’étude.

Cette thése s’organisa en six chapitres. Dans le premier chapitre, nous exposames le cadre
conceptual du travail et nous présentames les sites d'étude. Basé sur une évaluation de la pertinence
de cette étude, nous encadrames ses objectifs et les questions de recherche générales.

Les plantes médicinales ne sont pas seulement reconnus pour leur importance dans la satisfaction
des besoins de santé des personnes en Afrique sub-saharienne, mais aussi pour le role que leur
commercialisation joue comme une source de revenu pour des groupes vulnérables. Malgré cette
reconnaissance, peu est connu sur les implications du commerce des plantes médicinales pour la
durabilité¢ des especes végétales concernées, en particulier quand les données sur le volume et la
diversité des espéces vendues sur les marchés ne sont pas disponibles. Dans le deuxiéme chapitre,
nous abordames cette lacune en offrant une estimation du volume et de la valeur économique du
marché domestique des plantes médicinales au Bénin. Egalement, nous soulignames les problémes
de santé locaux reflétés par le marché de plantes médicinales et constatames que les plantes rituelles
furent la plus grande catégorie d'utilisation pour laquelle les vendeurs approvisionnérent les marchés
du Bénin. De plus, nous identifidmes certaines espéces ayant des problémes de durabilité possibles.

Dans le troisiéme chapitre, nous explorames le lien potentiel entre deux différents mécanismes
sociaux qui régissent 'utilisation des ressources végétales (des tabous et des sacrifices) et la rareté
des plantes rituelles au Bénin et au Gabon. La discussion scientifique autour de l'origine et la
nécessité de tabous trouva ces restrictions comme un moyen d'éviter les maladies potentielles ou de
controler l'utilisation des ressources naturelles. En outre, les données empiriques montrérent que les
tabous reflétent 1'abondance des ressources. Ces études, cependant, se focalisérent principalement

sur l'utilisation des animaux sauvages comme aliments. En fournissant des données quantitatives
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basées sur des questionnaires avec des informateurs locaux, nous trouvames des preuves que les
restrictions (telles que les tabous et les sacrifices) sont une indication de la raret¢ de plantes
rituelles, avancant ainsi de nouvelles explications a l'existence de ces mécanismes sociaux.

Dans le quatriéme chapitre, nous révisames deux des notions qui sont au cceur de notre étude: ‘la
religion’ et ‘la religion traditionelle’, cette fois telles que définies par les gens qui professent ces
religions au Bénin et au Gabon. L'utilisation des plantes dans le contexte des religions
traditionnelles fut souvent décrite dans une perspective etic. La méme chose peut étre dite pour la
religion et les religions traditionnelles. Dans ce chapitre, nous apprimes que les plantes jouent un
role central dans les traditions religieuses du Bénin et du Gabon, a la fois pour les adeptes et les
non-adeptes du Vodoun et du Bwiti.

Dans la science occidentale, les effets des plantes rituelles sur la santé humaine furent interpretés
comme une question de croyance. Dans le cinquiéme chapitre, nous discutdmes 'effet
pharmacologique potentiel des plantes rituelles les plus représentatives sur le plan économique et
culturel sur leurs utilisateurs. Nous le fimes en comparant leur mode d'application aux propriétés
pharmacologiques éprouvées recueillies dans la littérature. En outre, nous décribames les catégories
populaires de maladies liées a des agents surnaturels (par exemple, les mauvais esprits, les ancétres,
et sorciers), ainsi que des maladies reconnues par la biomédecine, mais qui sont parfois attribuées
des causes surnaturelles au Bénin et au Gabon. Nous découvrimes que dans les deux pays une
proportion importante des applications rituels de ces plantes suggérent un effet pharmacologique sur
leurs utilisateurs.

Finalement, dans le sixiéme chapitre, nous adressdmes les questions de recherche générales
formulées au premier chapitre et discutdmes des questions méthodologiques de notre travail ainsi
que ses implications pour d'autres disciplines scientifiques. Nous soulignames également les
applications possibles des résultats de la recherche pour informer la plannification de la
conservation de la nature et des interventions de développement humain, ainsi que des possibilités
pour la recherche future. En outre, nous arrivames a cinq conclusions sur le Bwiti et le Vodoun dans
nos pays d'étude: (1) Les plantes et autres ¢léments du monde naturel jouent un role central dans les
traditions religieuses du Bénin et du Gabon, a la fois pour les adeptes et les non-adeptes de ces
traditions. (2) Les mécanismes sociaux tels que les tabous et les sacrifices sont une forme de gestion
adaptative des ressources végétales qui répondent a la rareté percue de plantes rituelles par leurs
utilisateurs. (3) Les applications rituelles de plantes utilisées dans nos pays d'étude suggérent un
effet pharmacologique sur leurs utilisateurs, contradisant I'hypothése précédente selon laquelle leur
efficacité ne fut qu’une question de croyance. (4) En étant 1'épine dorsale du commerce des plantes
médicinales au Bénin et au Gabon, les plantes rituelles représentent une source importante de
revenus pour un secteur substanciel de la population de ces deux pays. (5) La notion occidentale du
‘rituel’ dans le contexte de I'utilisation des plantes rituelles en Afrique occidental est un mécanisme
important pour la préservation et la transmission des connaissances écologiques, historiques, et
médicinale. Ces conclusions soulignent la nécessité de remettre en question les hypothéses sur
lesquelles I'é¢tude de I'utilisation des plantes dans le contexte ouest-africaine furent généralement
abordées. Pour finir, nous conclusames que tant que la capacité des entités surnaturelles d’agir sur



des personnes est reconnue, considerer ces pratiques comme ‘religieuses’ est justifiée d’un point de

vue efic.
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Resumen

Las plantas siguen desempefiando un papel primordial en la medicina tradicional africana. Amplios
sectores de la poblacion del continente prefieren o dependen considerablemente de los tratamientos
a base de plantas como su fuente primaria de atencion médica. La medicina tradicional, que se
define como la suma de conocimientos, habilidades y practicas utilizadas para prevenir y curar las
enfermedades, a menudo implica la consulta con curanderos y adivinos, quienes a su vez consultan
entidades sobrenaturales para diagnosticar a sus pacientes. Al mismo tiempo, estas tradiciones y los
ritos que estan relacionados con su practica son calificados como "oscuros" y son considerados poco
cientificos por la comunidad académica.

El objetivo general de esta tesis fue mejorar la comprension de las diferentes dimensiones del uso
de las plantas en el contexto de las religiones tradicionales en dos paises de Africa occidental: Benin
y Gabon. En primer lugar, mediante la documentacion del uso de plantas por los adeptos de Vudu
en Benin y Bwiti en Gabon; y en segundo lugar, mediante la exploracion de los conocimientos
asociados que sustentan estas practicas. El proposito fue de contribuir a una mejor gestion de los
recursos vegetales y, circunstancialmente, al desarrollo de intervenciones culturalmente apropiadas
con miras a la conservacion de las especies de plantas Utiles y sus ecosistemas, asi como la mejora
de la salud humana en entornos similares a los de los paises de estudio.

Partiendo de la perspectiva disciplinaria de la etnobotanica, este trabajo incluye teorias y
métodos cuantitativos y cualitativos para la colecta y el analisis de datos extraidos de las diferentes
disciplinas como la botanica, la antropologia, la etnologia, la ecologia y la farmacologia. Los datos
fueron obtenidos en un periodo de mas de un afio, que se dividi6 en dos estancias de trabajo de
campo, una en Benin y otra en Gabon.

Esta tesis se estructurd en seis capitulos. En el capitulo primero, se present6 el marco conceptual
y se introdujo al lector a los sitios de estudio. En base a la evaluacion de la relevancia de este
estudio, se definieron sus objetivos y las preguntas generales de investigacion.

Las plantas medicinales no solo son reconocidas por su importancia en la satisfaccion de las
necesidades de salud de las personas en el Africa subsahariana, pero también por el papel que su
comercializacion desempefla como fuente de ingresos para los grupos vulnerables. A pesar de este
reconocimiento, poco se sabe sobre las implicaciones del comercio de las plantas medicinales para
la sostenibilidad de las especies vegetales involucradas, especialmente cuando los datos sobre la
cantidad y la diversidad de las especies que se venden en los mercados no estan disponibles. En el
capitulo segundo, se abordd este vacio proporcionando una estimacion la cantidad y del valor
econdmico del mercado doméstico de plantas medicinales en Benin. También se resaltaron los
problemas de salud locales reflejados por el mercado de plantas medicinales y se encontré que las
plantas rituales fueron la categoria de uso mas grande para la cual los vendedores abastecen los
mercados de Benin. Ademas, se sugirieron algunas especies con posibles problemas de
sostenibilidad.
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En el capitulo tercero, se explord la posible relacion entre dos tipos de mecanismos sociales que
regulan el uso de los recursos vegetales (los tabties y los sacrificios) y la escasez de plantas rituales
en Benin y Gabon. En el debate académico en torno al origen y la necesidad de los tabues se ha
afirmado que estos existen ya sea como un medio para evitar posibles enfermedades o para controlar
el uso de los recursos naturales. Por otra parte, los datos empiricos han demostrado que los tabties
reflejan una abundancia de recursos. Estos estudios, sin embargo, se han centrado principalmente en
el uso de animales salvajes como fuentes de alimento. Al proporcionar datos cuantitativos basados
en cuestionarios con informantes locales, en esta tesis se obtuvo evidencia de que las restricciones
(como los tabues y los sacrificios) son una indicacion de la escasez de recursos de plantas rituales,
proporcionando asi nuevas explicaciones a la existencia de estos mecanismos sociales.

En el capitulo cuarto, se revisaron dos de los conceptos que son fundamentales para el presente
estudio: ‘la religion’ y ‘la religion tradicional’, esta vez definidos por las personas que profesan
estas religiones en Benin y Gabon. Comtinmente, el uso de plantas en el contexto de las religiones
tradicionales ha sido descrita desde una perspectiva etic. Lo mismo es cierto para la religion y las
religiones tradicionales. En este capitulo, se constatd que las plantas juegan un papel central en las
tradiciones religiosas de Benin y Gabon, tanto para los adeptos como para los no adeptos de Vuda y
Bwiti.

En la ciencia occidental, los efectos de las plantas rituales sobre la salud humana han sido
considerados como una cuestion de creencia. En el capitulo quinto, se discutio el potencial del
efecto farmacologico de algunas plantas rituales culturalmente sobresalientes y econémicamente
importantes en sus usuarios. Esto se hizo contrastando su modo de aplicacion con las propiedades
farmacologicas obtenidas de la literatura. Ademads, se describieron las categorias populares de
enfermedades relacionadas con los agentes sobrenaturales (tales como los malos espiritus, los
antepasados, y los brujos), asi como las enfermedades reconocidas por la biomedicina, pero a las
que las personas en Benin y Gabon atribuyen causas sobrenaturales. Se descubrié que en ambos
paises una proporcion importante de las aplicaciones rituales de las plantas sugieren un efecto
farmacoldgico sobre sus usuarios.

Por ultimo, en el capitulo sexto, se abordaron las preguntas de investigacion formuladas en el
capitulo primero y se discutieron las cuestiones metodologicas de este trabajo, asi como sus
implicaciones para otras disciplinas cientificas. También se destacaron las posibles aplicaciones de
los resultados de la investigacion que conciernen a la conservacion de la naturaleza y las
intervenciones de desarrollo humano, asi como algunas posibilidades para la futura investigacion.
Ademas, se lleg6 a cinco conclusiones sobre el Bwiti y el Vuda en los paises de estudio: (1) Las
plantas y otros elementos del mundo natural desempefian un papel fundamental en las tradiciones
religiosas de Benin y Gabon, tanto para los adeptos como los no adeptos de estas tradiciones. (2)
Los mecanismos sociales como los tabues y los sacrificios son una forma de manejo adaptativo de
los recursos vegetales que responden a la escasez de plantas rituales percibida por sus usuarios. (3)
Las aplicaciones rituales de las plantas utilizadas en los paises de estudio sugieren un efecto
farmacologico sobre sus usuarios, a diferencia del supuesto que su eficacia es una cuestion de
creencia. (4) Al ser la espina dorsal del comercio de plantas medicinales en Benin y Gabon, las



plantas rituales representan una importante fuente de ingresos para un sector sustancial de la
poblacion de estos dos paises. (5) La nocion occidental de ‘ritual’ en el contexto del uso de plantas
de Africa occidental es un mecanismo importante para la preservacion y transmisién del
conocimiento ecologico, histérico y medicinal. Estas conclusiones apuntan a la necesidad de
cuestionar los supuestos teoricos en los que el estudio del uso de las plantas en el contexto africano
occidental ha sido tipicamente abordado. Finalmente, se llegd a la conclusiéon de que siempre y
cuando la capacidad de agencia de las entidades sobrenaturales sea reconocida, considerar estas
practicas como ‘religiosas’ se justifica desde un punto de vista etic.
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N’ayez pas peur du surnaturel!
L’importance de l'utilisation des plantes rituelles pour la
culture traditionnelle, la conservation de la nature, et la santé

humaine en Afrique occidentale

Résumé graphique

La pratique de la pharmacopée africane implique souvent que pour
diagnostiquer leurs patients, les tradipracticiens consultent des sprits et des
ancétres. Au méme temps, ces traditions et les rites qui sont liés a leur pratique
sont catégorisés comme “obscures” et considérés peu scientifiques par le
milieu academique. En collaboration avec des informateurs locaux au Bénin et
au Gabon, ce travail s’est concentré sur une partie integrale de la médicine
traditionelle africaine: les plantes rituelles.

231



232

En dehors de leur importance pour la satisfaction des besoins en
santé primaire, la vente des plantes médicinales est une grande
source de revenu pour des groupes vulnérables aux pays non
industrialisés. Cependant, peu est connu sur les implications du
commerce des plantes médicinales pour la durabilité.

Les marchés des plantes médicinales refleétent les préoccupations locales de santé.
L’importance des pratiques rituelles au Bénin comme au Gabon n’est pas seulement
limité aux plantes rituelles. Les animaux, comme les plants pour des fins rituels sont
la plus grande catégorie d'utilisation pour laquelle les vendeurs approvisionnérent
les marchés de médicine traditionelle.



Les interdits (telles que les tabous
et les sacrifices) sont une indication
de la rareté de plantes rituelles au
Bénin et au Gabon. Grace a ces
pratiques, des especes menacées
(comme 1’iroko) sont protegées et
preservées.

De méme, les interdits sont reconnus par des adeptes du Vodoun et du Bwiti,

comme des connaissances qui ont permis aux ancétres de souvivre en équilibre

avec leur entourage naturel.
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Communement, les pratiques liées au Vodoun et au Bwiti ont été décrites
par des étrangers. Quelle que soit leur religion, aux Bénin et au Gabon, les
gens considerent les coquillages, le kaolin rouge, les plumes du perroquet,
les fils, les pagnes, et les couleurs rouge, blanc, et noire comme des
éléments importants des religions traditionnelles.

Les plantes cultivées pour des offrendes —comme les haricots rouges et le mais-, et des
autres plantes rituelles comme les noix de cola et les calebasses, figuraient aussi entre les
¢éléments que les gens considerent partie du Vodoun et du Bwiti.
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Les applications rituelles de plantes utilisées au Bénin et au Gabon suggérent un effet pharmacologique
sur leurs utilisateurs, contradisant I'hypothése précédente selon laquelle leur efficacité ne fut qu’une
question de croyance.



Dans le cadre des religions traditionelles, plusieurs variétés du Goussi et des calebasses
sont cultivées et au Bénin et au Gabon. Des varietées des oseilles (pas montrées ici)
constituent aussi une part importante de la nourriture des humaines comme des ancétres et
des sprits.
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