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Abstract 
Background: Argemone mexicana is an important 
medicinal plant species used by local people to treat 
several diseases. Despite its importance, the 
species faces serious conservation problem. This 
study was conducted in southern Benin to assess the 
traditional knowledge and uses of A. mexicana within 
four socio-cultural groups.  
 
Methods: Ethnobotanical surveys were conducted in 
local communities with 130 informants randomly 
selected among four socio-cultural groups namely 
Fon, Adja, Mahi, and Nago/Yorouba. The interview 
was performed in local language. Ethnobotanic 
parameters were calculated to assess the 
knowledge and use of the species. Hierarchical 
Cluster Analysis followed by Correspondence 
Analysis (CA) were used to show the relation 
between the surveyed populations, diseases treated 
and the involved organs. 
 
Results: Local community members of the four 
socio-cultural groups used the different parts of A. 
mexicana for 12 treatments. The leaves of the 
species were the most organ used followed by the 
whole plant. The socio-cultural group Fon had better 
knowledge of the uses of the species compared with 
others. The old men/women tradi-practitioner had 
the best knowledge on the species. A. mexicana was 
only present in agroforestry systems. The 
deforestation was the main threat of the conservation 
of the species.  
 
Conclusion: This study demonstrates the use of A. 
Mexicana in Southern Benin. The result could be 

used to develop specific sustainable utilization and 
conservation strategies of A. Mexicana within local 
communities of Benin. 
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Background  
In Africa, traditional medicine is seen as the primary 
means of treating illnesses (Lougbegnon et al., 
2011). The use of plants is often associated with 
local beliefs, strongly anchored in the founding myths 
of local communities and giving an important place 
to spirits, ancestors and some living beings. These 
medico-magical or magico-religious beliefs play a 
very essential role in healing in Africa (Lougbegnon 
et al., 2011). The plant is being capable of both good 
and evil which provides a link between the individual 
and his ancestors (Savadogo and Thiombiano, 2010; 
Savadogo et al., 2010). The vocation of the plant is 
therefore to support the life of living beings, in 
particular human beings. In view of the role that the 
plant plays in the life and cultures of traditional 
African societies, it is imperative to protect them by 
involving all user communities. 
 
Recent estimates have indicated that by the end of 
the 21st century, more than 33,000 species are 
threatened with extinction. Among the 53,000 to 
72,000 species of medicinal plants recorded 
throughout the world, 15,000 are threatened with 
extinction (UICN, 2019), and the most threatened are 
those leaves, roots, seeds and fruits are used in 
traditional medicine (Nzuki, 2016). Among the latter 
are Argemone Mexicana L. 
(http://www.cabicompendium.org/cpc/home.asp 
 
A. mexicana, species belonging to Papaveraceae 
plant family is native to Mexico and the West Indies 
(Photo 1). A. mexicana becomes pantropical after 
accidental introduction or introduction as an 
ornamental. It is naturalized in most African 
countries, from Cape Verde east to Somalia, and 
south to South Africa. A. mexicana is medicinal and 
ornamental plant species very used by local 
communities to treat many diseases. Stem bark, 
leaves, fruits and seeds of the species are used in 
traditional medicine against many tropical diseases 
such as Malaria, cough, oedema, inflammation, 
muscle pain, ulcers, wound and yaws etc. In the 
medico-magic field, it is also used during the rituals 
of implantation of the deities. In Nigeria, the seed oil 
is used to protect wood from termite attack, whereas 
in India, Mexico and the West Indies the seed oil is 
sometimes used to make soap, for greasing and for 
illumination. The seed oil of A. mexicana, called is 
sometimes added to mustard oil in India to increase 
the pungency (Chang et al., 2003). Larger amounts 
are sometimes used to adulterate mustard oil or 
sesame oil, which may lead to oedema and 
glaucoma in people who consume the oil. In 
Cameroon the latex extracted from the leaves is 
applied to treat lumbago. It is also placed in a carious 
tooth to relieve toothache or to help to loosen the 
tooth and render extraction easier. A. mexicana 
contains many isoquinoline alkaloids of the 

protoberberine type and related types, including 
sanguinarine. The alkaloid 6-
acetonyldihydrochelerythrine has recently been 
isolated from whole plant extracts and was found to 
have significant anti-HIV activity (Chang et al., 2003) 
 
Despite its medicinal and ornamental importance, 
there is very few studies on the species 
conservation. There is no policy and regulation 
available guiding the sustainable management of A. 
mexicana. According to the Nagoya Protocol (CDB, 
2010), on access to genetic resources, the fair and 
equitable sharing of benefits, investigating in the 
traditional knowledge of indigenous peoples should 
be the first step for an effective and participatory 
conservation program. The existing works on A. 
mexicana concern more with the toxicity and 
biochemical studies (Diallo et al., 2005). In Benin no 
study has been carried out on the species. However, 
botanical inventory studies record the plant among 
the species most used by local communities in the 
treatment of bodily and spiritual diseases (Kouchadé 
et al., 2017). In the perspective to contribute to the 
conservation and valorization of this species, this 
paper aims at assessing the knowledge and uses of 
A. mexicana  in local communities in southern Benin 
with the following research questions: (1) What 
ethnobotanic knowledge do local communities have 
on the use of A. mexicana? (2) What is the 
conservation status of A. mexicana in southern 
Benin history, threats to plant diversity and use, 
geomorphology, landscape and terrain) of these 
regions are dealt in detail.  
 
Each chapter of Part II describes either a particular 
species of a family (e.g. Abies nordmanniana of 
Pinaceae and Agasyllis latifolia of Apiaceae) or a few 
species of the same genus of a particular family (e.g. 
four species of genus Alcea i.e. Alcea hyrcana A. 
lenkoranica, A. rugosa, A. tabrisiana of Malvaceae) 
and rarely two different genera of the same family 
(e.g. Danae and Ruscus of Asparagaceae) are 
described together (P 253). The chapters (total 129 
in number) describing plant profiles feature a modern 
overview on taxonomy, local names, and information 
on the ecology and distribution of all species, local 
medicinal/food/handicraft and other uses. The 
ethnobotanical information provides both an 
overview on historic uses, as well as data from the 
recent scientific studies of plant use in the region and 
contains the up-to-date literature sources. The plant 
species described are arranged in an alphabetic 
order, irrespective of the family to which they belong. 
 
Detailed phytochemistry of the described species is 
skipped. Discussion of phytochemistry is essential 
especially while discussing the medicinal 
properties/uses of plants. The botanical description 
of plants is excellent wherein minute details of 
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morphological characters and major events of the life 
cycle (flowering & fruiting) in different regions 
(Armenia, Azerbaijan, Georgia) are given. This along 
with high-quality photographs (over 300 in number), 
taken by the editor and/or contributors, makes the 
books an ideal and reliable pictorial field guide that 
would help the students/researchers in identifying 
and locating these plants. Although most of the 
photographs are of high quality, a few of them are 
not so clear, as for example that of Amaranthus 
retroflexus (P 108) Berberis vulgaris (139), Falcaria 
vulgaris (301), Gleditsia caspica (320) etc. 
 
The different details (like local names, ethnobotany 
etc.) of described plant species are not compared 
with other far flung/distant regions as is done in the 
volumes of Ethnobotany of the Mountain Regions 
(https://link.springer.com/bookseries/15885). 
 
Despite some above-mentioned minor lacunae, it is 
hoped that this book will provide an opportunity to 
both interested laypeople as well as professionals to 

learn about the fascinating biodiversity and plant use 
culture of the Caucasus and will develop interest in 
its further documentation, sustainable use, and 
conservation. 
 
Material and methods 
Study area  
This study was carried out in the plateau of Abomey 
in Benin. The plateau of Abomey has six districts 
(Abomey, Bohicon, Zapkota, Agbangnizoun, Djidja, 
Zogbodomey) (Fig. 1). All these communes were 
located in Guineo-Congolian climatic region of 
Benin, located between 6o25’ and 7o30’. Mean 
annual rainfall is 1200 mm with relative humidity 
between 69% and 97%. Daily temperature ranges 
from 25o C to 29o C. The soils are either deep 
ferrallitic or rich in clay and humus. The vegetation 
consists of dense semi-deciduous forests and 
Guinean savannas. This area is dominated by Fon 
Ethnic group.  

 

 
Figure 1. Geographical location of the study area 
 
 
Research design and Sampling  
Based on the preliminary surveys among 75 
individuals randomly interviewed after obtaining oral 
prior informed consent  within four ethnic groups 
(Fon, Adja, Mahi, and Nagot/Yorouba) on the use of 

the species. It was found that 32% of the 
respondents had knowledge on at least one use of 
the species. This information was used to calculate 
the sample size following the formula of Dagnelie 
(1998): 
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𝑛 = 𝑈!"#
$%

$ × &(!"&)
)!

  (Eq. 1) 

 
With n the size of the sample, p the proportion of 
people using the species (p = 0.32; from the 
preliminary survey), U1-α/2 = 1.96 is the value of the 
normal random variable at probability value of a= 
0.05 and d is the margin error of the estimation of 
any parameter to be computed from the survey. A 
value of 8% was considered. Under these 
assumptions, 130 people were sampled during the 
survey. 
 
Data collection  
Data were collected from households selected at 
random; however, households with traditional 
practitioners and sellers of medicinal plants were 
systematically selected. Individual interviews were 
conducted in the local language using a 
questionnaire. The main local languages interviewed 
were Fon, Adja, Mahi and Nagot/Yorouba. The 
participants aged 18 and over were considered 
regardless of education level, ethnicity and gender 
(Akabassi et al., 2020). Focus group discussion was 
performed to cross-check the data collected during 
the individual interviews. Three categories of 
participants were considered: the young (18≤ age 
≤30), the adult (31≤ age ≤49) and the old (age ≥50). 
The information collected concerned the biodata 
(name, sex, age, ethnic group, main activity, religion 
and matrimonial situation), the endogenous 
practices related to the use and the forms of use of 
the species (mutilated organs, aims of mutilations 
and use frequency) as well as the habitat of the 
species and its abundance at three-time scale levels 
(0-5 years, 5-10 years and + 10 years). The 
discussion with the informants ended with direct 
observations in the field.  
 
Data analysis  
The importance of A. mexicana (Fig. 2) for the 
surveyed local communities was determined by the 
calculation of the use frequency of the plant (FUP). 
 
𝐹𝑈𝑃 = *+,-*.)-*/0

12
× 100 (Eq. 2) 

 
Ni is the total number of interviewees; IYo, IAd and 
IOl are the number of young, adult and old age group 
interviewees respectively. The use was considered 
as ‘credible’ in case FUP is above 50% (Akabassi et 
al., 2020; Camou-Guerrero et al., 2008).  
 
The most used plant organ was identified through the 
computation of the index value related to useful 
organs (IVO). 
𝐼𝑉𝑂 = 13,

12
× 100 (Eq. 3) 

 
Nvo, the number of uses in the organ; Ni, the total 
number of identified uses. 

The importance of plant uses according to different 
ethnic groups was determined through the 
computation of the use frequency for each ethnic 
group (UFP). 
 
𝑈𝐹𝑃 = 456

12
× 100 (Eq. 4) 

 
Rge being the number of uses identified in the 
targeted ethnic group.   
 
The index of global knowledge possession (IGKPA) 
on A. mexicana was computed  
 
𝐼𝐺𝐾𝑃𝐴 =	78

12
× 100 (Eq. 5) 

 
Where Vm is the sum of the mean value of old, adult 
and young users of A. mexicana. 
 
The IGKPA indicates the global level of knowledge 
on A. mexicana according to ethnic groups: IGKPA 
< 10%: mediocre level of knowledge, 10 ≤ IGKPA < 
20%: fair level of knowledge, 20 ≤ IGKPA < 30%: 
medium level of knowledge, 30 ≤ IGKPA < 40%: 
good level of knowledge, 40 ≤ IGKPA < 50%: very 
good level of knowledge and 50 ≤ IGKPA: excellent 
level of knowledge. 
 
The uses of the species were grouped into two fields 
of traditional application, namely: medicine and 
medico-magic. A use was considered medicinal 
when results from the use of one part of the species 
associated or not with other plants or ingredients of 
animal without any ritual, prayers or incantations. A 
use was considered medico-magic when it 
associates the medicinal use with ritual, prayers or 
incantations (Akabassi et al., 2020). 
 
Hierarchical Cluster Analysis on the bio data of the 
surveyed population followed with Correspondence 
Analysis (CA) were used to show the relation 
between the surveyed populations, use categories, 
treated diseases and involved organs. 
 
Ethical considerations 
Ethical approval was not sought for this study. The 
study is deemed by the researchers to be low risk, 
as it did not record any identifying information of 
participants; it was not an interventional or clinical-
based study. However, a consent has been received 
from community leaders and participants, which was 
used for data collection and analysis. 
 
Results 
Knowledge and use of A. mexicana 
A total of 12 uses of the organs of A. mexicana (Fig. 
2) including whole plant, roots, leaves, flower and 
seeds were cited (Table 1). One use was related to 
the seeds, two related to the root and the flowers, six 
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related to the whole plant and ten related to the 
leaves. The three first uses that had highest use 
frequency were malaria (19.23), bellyache (14.62) 
and luck (10). The leaves were the most important 
organ used in the study area (83.33%). The socio-
cultural group Fon granted more importance and had 
the best knowledge on A. mexicana than the other 
groups (Table 2).  
 
The Hierarchical Cluster Analysis revealed five 
distinct groups with a coefficient of determination R2 
which equal to 0.54 (Table 3). The group 1 was 
characterized by adult traditional healers from Fon 
ethnic group and traditional religion, married with 
primary level of education. The group 2 was 
characterized by adult trader female from Fon ethnic 
group and Christian religion, married with primary 
level of education. The group 3 was characterized by 
adult trader female from Fon ethnic group and 
traditional religion widow with primary level of 
education. The group 4 was characterized by 
handicraft male from Fon ethnic group and Christian 
religion married with secondary level of education. 

The group 5 was characterized by adult trader male 
from Nagot/Yoruba ethnic group and traditional 
religion with primary level of education. 
 
The Correspondence Analysis (CA) revealed that 
group 1 used the plants roots and flowers to treat 
malaria and bellyaches; group 2 used the leaves and 
the whole plant for infection diseases; group 3 used 
the plant for luck, menses dirty, diabetes and woman 
bleeding; group 4 used the seeds for headache, 
fever and haemorrhage; and group 5 used the plant 
for bosom cancer (Figure 3). The first two axes of the 
CA counted for 72.05% of the initial variance.  
 
Use forms of A. mexicana 
Two use forms (medicinal and medico-magic) were 
known for A. mexicana. The medico-magic use was 
slightly known by the four socio-cultural groups 
(Figure 4). Most of informant who cited A. mexicana 
for medico-magic use was old tradi-practitioner 
(76,15%).   
 

 

 
 
Figure 2 A. mexicana in bloom. 
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Table 1. Use frequency of A. mexicana in South Benin 
 

Organ Uses FUP (%) IVO (%) 
Whole plant Heart diseases  0.77 

 
 

Malaria 10 
 

 
Bellyaches 5.4 50  
Diabetes 0.77 

 
 

Bosom cancer 0.77 
 

 
Heart diseases  0.77 

 

Root Diabetes 0.77 16.67  
Menses dirty 0.77 

 

Leaves Malaria 19.23 
 

 
Bellyaches 14.62 

 
 

Infection diseases 0.77 83.33  
Headaches 1.54 

 
 

Luck 10 
 

 
Fevers 1.54 

 
 

Woman bleeding 0.77 
 

 
Witchcraft 1.54 

 
 

Diabetes 0.77 
 

 
Hemorrhage 0.77 

 

Flowers Headaches 0.77 16.67  
Luck 0.77 

 

Seeds Luck 0.77 8.33 
 
Table 2. Mean value of uses (Vm) and index of global knowledge (IGKPE) of A. mexicana for each socio-cultural 
group. 
 

Sociocultural groups                                     UFP                       Vm IGKPE(%) 
Fon 
Adja 
Mahi 
Nagot/Yorouba 

8.46                        0.92 
2.30                        0.25 
 
0.76                        0.08 
2.30                        0.25 

0.71 
0.19 
 
0.06 
0.19 

 
Table 3. Characteristics of the groups 
 

 Group 1 Group 2 Group 3 Group 4 Group 5 
Variables m s m s m s m s m s 
Age 50.35 11.46 40.95 6.06 57.13 11.50 50.57 15.03 48.40 3.51 
Sex 0.98 0.14 0.00 0.00 0.41 0.50 0.93 0.27 0.00 0.00 
Marital 
Situation 

1.10 0.31 1.07 0.26 3.09 0.43 1.07 0.27 4.00 0.00 

Ethnic 1.08 0.45 1.33 0.57 1.05 0.21 1.07 0.27 4.00 0.00 
Religion 0.98 0.14 1.72 0.45 1.41 0.50 2.00 0.00 3.00 0.00 
Instruction 
Level 

1.08 0.65 1.00 0.72 0.55 0.60 1.86 0.53 0.80 0.45 

Profession 5.96 0.20 4.16 1.31 4.96 1.33 4.00 1.66 5.00 0.00 
m: mean; s: standard deviation  
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Figure 3. Projection of informant groups (Ci), the uses and organs of A. mexicana on Correspondence Analysis 
axes 1 and 2. 
 

 
Figure 4. Forms of use of A. mexicana  
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A. mexicana was found mainly in agroforestry 
systems with more availability in the rainy season 
(Figure 4). In a future of 5 years old, A. mexicana 
would be very rare and extinct if nothing is done. On 
the other hand, the majority of respondents think that 
with the protection measures, the species would be 
very abundant between 5-10 years and +10 years 
(Figure 5). 

 
All the populations surveyed mentioned that there 
were so far no endogenous conservation strategies 
for A. mexicana. The main threats to the specie’s 
conservation were deforestation, urbanization and 
agriculture (Figure 6). 

 

 
 
Figure 5. Availability of A. mexicana following the seasons 
 

 
 
Figure 6. Perception of local populations on the future (0-5 years, 5-10 years and +10 years) abundance of A. 
mexicana  
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Discussion  
A. mexicana is used in southern Benin for 12 uses 
with malaria, bellyaches and luck as the mains uses 
recorded. Among the four sociocultural groups 
investigated, Fon had the best knowledge on A. 
mexicana than the others. This low number of uses 
identified showed the poor knowledge of local 
populations regarding the species. This could be due 
to lack of importance and scientific studies granted 
to the species. Only the elderly tradi- practitioner 
have better knowledge on the species and use it 
mainly in spiritual field. The use of the species as 
antimalarial plant species confirmed the works of 
Diallo et al. (2005) who showed that the decoction of 
A. mexicana is clinically effective in falciparum 
malaria. Moreover, Papaveraceae plant family is rich 
in plant species used as source for drugs in both 
traditional and conventional medicines. The 

medicinal activity of these plants was due to the 
presence of isoquinoline alkaloids of the 
protoberberine type and related types, including 
sanguinarine. Papaveraceae plant species are used 
to treat gastrointestinal ailments, malaria, pain and 
diabetes, including skin and ecto-parasitic diseases 
(Shahidul & Rasheda, 2019). 
 
The leaves are peripheral organs are richer in 
secondary metabolites and constitute the basic 
materials. Its use was less harmful to the plant than 
the roots and bark. However, its overuse is very 
dangerous for the growth of the plant because it can 
create a total decrease in photosynthesis and carbon 
fixation of trees (Martın et al., 2015). The use of the 
whole plant is a great threat to the sustainability of 
the species (Fig. 7). It is therefore urgent to establish 
a strategy for the conservation and sustainable use 
of A. mexicana. 

 

 
Figure 7. Main threats to the conservation of A. mexicana   
 
The medicinal uses of the species varied according 
to the age and socio-cultural groups. While the 
medico-magic use was specifically reserve to the 
adult and old people. This result confirms the idea 
that certain knowledge, especially spiritual or 
magical, remains the property of the initiates and the 
elderly. This knowledge is difficult to bequeath to 
young people who do not yet have a high wisdom 
degree. The use of medicinal plants in the medico-
magic field in black Africa is characterized by a set 
of local beliefs, strongly anchored in the founding 
myths of local communities and giving an important 
place to spirits, incantations and ancestors. These 
magico-religious beliefs are most often reserved for 
initiates and the elderly with a high wisdom degree 

because the results deriving from incantatory words 
are often irreversible (Savadogo et al., 2018). 
 
Deforestation and expansion of cultivable land for 
the benefit of agriculture significantly contribute to 
the loss of biodiversity and was the main threat of A. 
mexicana conservation. This result corroborated with 
those of Shanley & Luz (2003) who showed that 
forest degradation has diminished the availability of 
some widely used medicinal plant species and many 
of these medicinal plants have no botanical 
substitute, and pharmaceuticals do not yet exist for 
some of the diseases for which they are used.  
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Despite the threat factors to the populations of A. 
mexicana, socio-cultural groups Fon, Adja, Mahi and 
Nagot/Yorouba did not have endogenous measures 
to preserve the species. Only the presence of the 
species in the places of worship of the deities 
constitutes the conservation forms. It is therefore 
urgent to set up a conservation program of A. 
mexicana through agroforestry systems.  
 
Conclusions 
The study evaluated the medicinal importance of A. 
mexicana within local population in Benin. It was 
obtained that different parts of the species were used 
for 12 treatments. Both use categories recorded 
identified were medicinal use and medico-magic use. 
In medicinal field, A. mexicana was essentially used 
as plant anti-microbial, antidiabetic, anti-
inflammatory, anti-asthmatic, anti-ulcerous, anti-
diarrheal and wound healing etc. In medico-magic 
field, A. mexicana is used by old men/women tradi-
practitioner to treat the spiritual diseases. Despite its 
importance for local peoples, deforestation was the 
main threat of A. mexicana conservation.  
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