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Abstract 
The indigenous herbal knowledge was studied in Amazigh (Berber) communities through questionnaire 
and interviews with street vendors and herbalists. The results about the age and sex of vendors of 
medicinal plants show that the greater parts of vendors are seniors. Their age range is mostly between 66 
and 89 years of age and the majority are women. These women make do both the harvesting and trade of 
plants in the traditional markets. Confusions during plant harvesting were recorded. The most frequent 
cases of confusion concerned "Euphorbia resinifera", whose vernacular name is "Daghmous". This plant 
is widely used by the local population to treat cysts and cancer. Confusion has also been observed in 
many scientific articles with species belonging to very distant families. Most of herbaceous fresh plants 
traded in traditional markets that we studied are whole plants which allow an easy botanical 
identification. Trees or shrubs are sold in the form of branches, barks or roots, which sometimes makes 
visual identification difficult. The risk of poisoning by these false medicinal plants can sometimes be 
high. We also noticed that the Berber women who sell plants possess a perfect control of medicinal plants 
and their uses than male street vendors. The practice of traditional medicine is deeply rooted in the 
Amazigh culture of Atlas and is perpetuated from generation to generation thanks to women who have 
possessed this thousand-year old phytotherapeutic knowledge. 
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1. Introduction 
Medicinal Plants have been used for curing various ailments since the very beginning of 
human civilization [1, 2]. Today, populations in developing countries still depend on medicinal 
plants for their primary care. World Health Organization [3] estimates that about 80% of the 
world’s people depend on traditional medicine to meet their primary health care needs.  
In Morocco, Medicinal plants occupy an important place in traditional medicine and play an 
important role in the Moroccan economy. Indeed, the geographical location of Morocco 
confers to it a great bioclimatic variety and a particular floristic diversity. Morocco is after 
Turkey the second most biologically diverse country in term of species in the Mediterranean 
basin [4]. The country is characterized by high vascular plant diversity with an estimated 4200 
species and subspecies of which 22% are endemic [5]. Approximately 800 of listed species are 
aromatic and medicinal plants [6].  
Otherwise, Morocco is situated on the northwest side of the African continent. This location 
makes it a mixture of Africa and Euro-Mediterranean civilizations. The Moroccan population 
is a harmonious ethnologic assemblage of Berber, Arabic, Jewish, Sub-Saharan and 
Andalusian cultures. The country is known thus for the richness of phytotherapy and 
traditional medicine heritage. The traditional Moroccan medicine was able to sustain and 
enrich itself up to present day thanks to the geographic situation, socioeconomic tradition, and 
particular characteristics of the country [7]. In Morocco, traditional medicine is still popular and 
it is an important form of health care of many rural people. But research on traditional 
pharmacopoeia in different areas of the country is scarce and insufficient. However, interesting 
studies have been carried out in recent years in different regions of Morocco [8-11]. 
Ethnobotanical studies provide a valuable source of information on both the plant species used 
and the diseases treated. This also makes it possible to detect cases of poisoning due to the 
administered dose or the confusion of ordinary plants with non-medicinal plants.  
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The uncontrolled use of medicinal plants also has 
disadvantages and can cause health problems that are 
sometimes serious. Indeed, the judicious use of medicinal 
plants is linked to a precise choice of the plants concerned at 
an appropriate time in their development stage [12]. The public 
is often misled to believe that all natural treatments are 
inherently safe. Herbal medicines do carry risks, so research 
in this area must be intensified [13]. 
In this context, an ethnobotanical and floristic study of 
medicinal plants was undertaken in the Middle Atlas region 
characterized by a very high wealth of aromatic and medicinal 
plants [14]. This study consists of assembly as much 
information as possible about the traditional markets of 
medicinal plants and the therapeutic uses of these by the 
populations of this region. 
 
2. Materials and methods  
2.1 Study area 
Middle Atlas is a mountain range in central Morocco located 
between the Rif and the High Atlas and it is a major 
component of the Moroccan terrain. It runs about 450 km 
from the Southwest to the Northeast and covers a total area of 
27,550 km2, which is 15% of the country’s total mountain 
area. 15% of its landmass rises above 2,000 meters. The 
Middle Atlas is a territory rich biodiversity of flora The 
Middle Atlas Mountains are among the areas of plant 
diversity in Morocco that host high species diversity, high 
endemism rates and they are IUCN priority sites for 
conservation in the Mediterranean region [14]. However, 
Middle Atlas is one of 10 red alert areas or "hot-spots" 
situated in the Mediterranean basin [15]. Because of its 
elevation, snow persists in the Middle Atlas in the winter and 
can appear starting at 600 m above sea level. 
The Study area occupies an important area in Mountain 
chains of the Middle Atlas (Figure 1) and containing two 
national parks (Ifrane National Park and Khenifra National 
Park) considered as Plant Biodiversity Hotspots [16, 17]. It 
includes villages and rural areas of the cities of Khenifra, 
Ifrane, Azrou, Mrirt and Lekbab. 
Major activity of the rural people depends on agriculture and 
pastoralism and they have limited access to medical service. 
Medicinal plants and Plant-derived products are particularly 
important for people of the region, as they are sometimes the 
only source of medicine readily available [16]. The conditions 
of hospitalization of patients and medical cares are difficult. 
 
2.2 Data Collection 
Ethnobotanical study on traditional medicinal plants was 
conducted during 2015-2016 in villages and rural areas of 
Middle Atlas. The data were collected by conducting 
interviews with street vendors of medicinal plants and 
herbalists using purposive sampling method. 
 
2.3 Species identification 
The plant species collected during surveys were identified by 
the botanical team of Environment and Soil Microbiology 
Unit of Moulay Ismail University's Faculty of Science and 
using the Flora, the catalogue and various books of botany 
and medicinal plants. Study data were compiled using 
Microsoft Office Excel 2010 program. 

 
 

Fig 1: Location map of study area 
 
3. Result and discussion 
The results show that 69 medicinal species were inventoried 
in the study area. These plant species are included into 36 
families. The information collected in the survey from fresh 
plant vendors and herbalists showed that the plants are used in 
several forms for their administration. The preparations can 
be made from dry plants (dehydrated) (Figure 2A), fresh 
plants (Figure 2B) or both. The results presented in the figure 
show that 67% are in fresh form, 7% are dried and 26% are 
both dried and fresh (Figure 3). 
These data revealed that people of Middle Atlas region 
depend on fresh resources to prepare herbal remedies. 
However, the use of dried plants usually involves annual 
plants that are not available all year round and also leaves 
deciduous trees, fruit peels or seeds. These fresh medicinal 
plants are used to treat a many types of ailments. The majority 
of the medicinal plants traded are harvested from the wild [18]. 
During this survey, plant vendors argue that fresh materials 
are very effective in treatment than dried form because their 
contents are still conserved and not lost. The preference of 
people for fresh plants has been reported by several authors 
about several indigenous cultures [19-21]. 
 

 
 

Fig 2: medicinal plants in traditional market 
A: Dry plants, B: Fresh plants 
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Fig 3: Distribution of age groups of vendors of medicinal plants 
 
The results about the age of vendors of medicinal plants show 
that there is a large gap between the generations (Figure 3). 
The majority of vendors are seniors. Their age range is mostly 
between 66 and 89 years of age and the majority are women 
(Figure 5A). These women make do both the harvesting and 
trade of plants in the traditional markets. Most of the 
interviewees stated that they had learned the tradition of 
harvesting Medicinal plants and phytotherapy within their 
tribes and also in family with their parents and grandparents 
when they were young. Oral tradition is the main means of 
transmitting this knowledge among the Berber populations of 
the Middle Atlas. Indeed, according to the survey carried out 
almost all street plants vendors are illiterate (Figure 5B).  
 

 
 

Fig 4: Distribution of age groups of vendors of medicinal plants 
 

 
 

Fig 5: A: Distribution of medicinal plants vendors by sex 
B: Distribution of illiteracy rates of plant vendors 

 
The absence of written documents about this indigenous 
knowledge on the use of medicinal plants can lead loss this 
thousand-year-old phytotherapy heritage. Similar situations 
also seem to occur in other countries around the world [22, 23]. 
However, according Kaido et al. (1997) [24], indigenous 
knowledge of using medicinal plants for healing ailments is in 
danger of gradually becoming extinct, because this knowledge 
is passed on orally from generation to generation without the 
aid of a writing system and because many traditional healers 
are illiterate. The documenting the results of scientific 
research into traditional medicine may also help conserves an 
important part of indigenous people's cultural heritage for 
future generations [25]. Indeed, in our investigation, this lack 

of knowledge of plant identification and uses of Medicinal 
plants was noticed among some male vendors of the age 
groups "18-41" and "42-65" and yet slightly literate. The 
taxonomic identification of the plants sold has thus made it 
possible to discover cases of plants of no therapeutic interest 
which are taken for medicinal plants. 
Confusions during plant harvesting were recorded. These 
include several species of false nettles belonging to different 
genera of the family Lamiaceae or Euphorbiaceae. Nettle 
(family Urticaceae) (Figure 6A) is often confused with 
Mercurialis perennis (family Euphorbiaceae) (Figure 6B). 
The confusion also concerned shrubs such as the example of 
Rhamnus alaternus (family Rhamnaceae) (Figure 6C) with 
Phillyrea latifolia (family Oleaceae) (Figure 6C).The 
probable toxicity of these plants should be studied. These 
examples of confusion are sometimes hard to notice when the 
plants are dried or processed. Or when sold as fragments of 
roots, barks or stems. The most frequent cases of confusion 
concerned "Euphorbia resinifera", whose vernacular name is 
"Daghmous". This plant is widely used by the local 
population to treat cysts. Moreover it was also used in 
Moroccan traditional medicines to treat various diseases. It 
might possess laxative, anti-inflammatory, hypoglycemic as 
well as anti-tumor activity [26]. Several species belonging to 
the genus Euphorbia are confused with the species Euphorbia 
echinus. There is also confusion with distant species such as 
the case of Caralluma europaea belonging to the family of 
Apocynaceae. This confusion has also been observed in 
numerous scientific publications. These confusions are 
probably due to the high number of euphorbia species. Indeed 
the family Euphorbiaceae comprises 280 genera with the 
largest genus Euphorbia having about 1600 species [27]. They 
have characteristic milky latex which contains several toxic 
compounds. Several cases of intoxicated patients have been 
reported by the Moroccan Pharmacovigilance Center because 
of the ingestion of the "Daghmous" [28]. There are cases where 
some plants have a vegetative stage very similar to other 
plants before flowering, which causes frequent confusion. For 
example, ramson, bear garlic or wild garlic (Allium ursinum) 
is a very old medicinal plant known in Northern Europe for its 
slimming virtues. As such, ramson does not contain harmful 
substances, but it may be mistaken for poisonous plants. In 
particular, before flowering, ramson leaves can be confused 
with autumn crocus and lily of the valley. Several cases of 
poisoning have been reported in other European countries, 
even with fatal consequences, as a result of this confusion [29]. 
 

 
 

Fig 6: A: Nettle; B: Mercurialis perennis; C Rhamnus alaternus; D: 
Phillyrea latifolia 
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Furthermore, studies of the adverse effects of phytotherapy in 
Morocco have shown that most of the harmful effects of 
medicinal plants are linked to misidentification or failure to 
observe the correct dose [30]. In addition it should be 
emphasized that the main question that has not been often 
answered satisfactorily deal with the triad 
absorption/metabolism/efficacy of herbs and their extracts and 
is actually an important unsolved problem in judging their 
many alleged health effects [31]. 
Also, most of herbaceous fresh plants traded in traditional 
markets that we studied are whole plants which allow an easy 
botanical identification. On the other hand, trees or shrubs are 
sometimes sold in the form of branches, barks or roots, which 
sometimes makes visual identification difficult. The risk of 
poisoning by these false medicinal plants can sometimes be 
high. Indeed, severe poisoning caused by confusion between 
medicinal plants and ordinary plants has been reported by 
several authors [12, 32-34]. 
The growing success of the use of medicinal plants and 
traditional herbal medicine has prompted some young people, 
without any previous knowledge in this field, to convert into 
plant street vendors and herbalists. This explains the errors 
found in the identification of plants species and also errors the 
use and the pathologies treated by plants. According to the 
survey, we noticed that the Berber women who sell plants 
possess a perfect control of medicinal plants and their uses. 
Some of them told us said that male herbalists regularly 
visited them for advice on plant use. These discreet sages are 
often ignored and their ethnobotanical knowledge often 
unexplored by ethnobotanists who tend to refer to male 
herbalists for information. 
 

 
 

Fig 7: Distribution of cosmetic and therapeutic use of medicinal 
plants 

 
Women's interest in medicinal plants can be explained by 
their cosmetic uses. The results presented in Figure 7 show 
that 8% of the plants are used for both therapeutic and 
cosmetic purposes. The use of medicinal plants in cosmetics 
is an ancestral tradition widely spread in Morocco [35, 11]. The 
use of medicinal plants for cosmetic purposes is also a 
cultural heritage for many women farmers or mountain people 
around the world [36-38]. Women are thus regarded by several 
researchers and ethnobotanists as the holders of traditional 
phytotherapeutic knowledge and the guarantors of the 
preservation and transmission of this ancestral knowledge to 
future generations [39-41, 4]. Lozada et al. (2006) [42] analyzed 
the transmission of knowledge about medicinal plants and 
concluded that women and especially mothers were the main 
source of medicinal knowledge. Men are generally large 
herbalist tradesmen of dry plants who are interested only in 
the material gain. 

4. Conclusion 
Fresh plants are widely used in traditional herbal medicine in 
the Moroccan Middle Atlas. This is due in particular to the 
richness of the herbaceous flora and the presence of an 
important protective forest cover in the region. The practice of 
traditional medicine is deeply rooted in the Amazigh culture 
of Atlas and is perpetuated from generation to generation 
thanks to women who have possessed this thousand-year old 
phytotherapeutic knowledge. They are also the guarantors of 
its preservation and its transmission to future generations. 
However, young people today do not seem to be able to 
perpetuate this culture because of the lack of interest in the 
traditions of their ancestors. The interest for some of them to 
medicinal plants is rather due to the material benefit from the 
trade these. They constitute a serious risk to the health of 
populations and a threat to biodiversity. The exploitation of 
medicinal plants and the practice of phytotherapy should not 
be left to inexperienced traders, and strategies for the 
scientific and rational exploitation and preservation of 
ethnobotanical heritage should be adopted to ensure the 
sustainability of biodiversity and the safety of populations. 
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