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Research 
 
Abstract 
Background: since early times, the people of 
Morocco use medicinal plants as traditional medicine 
to treat diabetes. However, little studies have been 
made in the past to properly document and promote 
the traditional knowledge. This study was carried out 
in the Rif (North of Morocco), it aimed to identify 
medicinal plant used by the local people to treat 
diabetic problems, together with the associated 
ethnomedicinal knowledge. 
 
Materials and Methods: The ethnomedical 
information collected was from 582 traditional 
healers using semi-structured interviews, free listing 
and focus group. Family use value (FUV), use value 
(UV), plant part value (PPV) and informant 
agreement ratio (IAR) were employed in data 
analysis. Medicinal plants were collected, identified 
and kept at the natural resources and biodiversity 
laboratory, Ibn Tofail University, Kenitra.  
 
Results: During the present study 30 medicinal plant 
species belonging to 14 families has been 
documented. The most frequent ailments reported 
were type 1diabetes. The majority of the remedies 
were prepared from infusion. Leaves were the most 
frequently used plant part and Rosmarinus officinalis 
L. was the species most commonly prescribed by 
local herbalists. 
 
Conclusions: The results of this study showed that 
people Arabs and Imazighen living in the Rif of 
Morocco are still dependent on medicinal plants. The 
documented medicinal plants can serve as a basis 
for further studies on the regions, medicinal plants 

knowledge and for future phytochemical and 
pharmacological studies. 
 
Keywords: Rif; Ethnomedicinal; Medicinal plants; 
Diabetic problems. 
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 صخلم
 ةیبطلا تاتابنلا يبرغملا عمتجملا مدختسی ،ةركبملا روصعلا ذنم : ةمدقم
 ةلیلق تاسارد تیرجأ دقف ،كلذ عمو .يركسلا ضرم جلاعل يدیلقت ءاودك
 هذھ تیرجأ .حیحص لكشب اھزیزعتو ةیدیلقتلا فراعملا قیثوتل يضاملا يف
 ةیبطلا تاتابنلا دیدحت ىلإ فدھت يتلاو ، )برغملا لامش( فیرلا يف ةساردلا
  اذكو ، يركسلا ضرم لكاشم جلاعل نییلحملا ناكسلا لبق نم ةمدختسملا
 .اھب ةطبترملا ةیبطلا ةیقرعلا ةفرعملا قیثوت
 نم صخش 582 نم ةیجولونثلإا تامولعملا عمج مت :قرطلاو داوملا
 مت .ةیعامج تاثداحم ةمظنم ھبش تلاباقم مادختساب نییدیلقتلا نیجلاعملا
 ءزج ةمیق ،)ا.ق( مادختسلاا ةمیق ، )ا.ا.ق( ةرسلأا مادختسا ةمیق مادختسا
 عمج مت .تانایبلا لیلحت يف )ا.ا.ن( ربخملا قافتا ةبسنو )ن.ج.ق( تابنلا
 عونتلاو ةیعیبطلا دراوملا ربتخم يف اھظفحو اھدیدحتو ةیبطلا تاتابنلا
 .ةرطینقلا ، لیفط نبا ةعماج ، يجولویبلا
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 يمتنت يتلا ةیبطلا تاتابنلا نم اعون 30 قیثوت مت ةساردلا هذھ للاخ :جئاتنلا
 نم لولأا عونلا يھ اھنع غلابلإا مت يتلا ضارملأا رثكأ .ةلئاع 14 ىلإ
 رثكلأا ءزجلا يھف قارولأا امأ .عیقنلا نم تاجلاعلا ةیبلاغ دادعإ مت .يركسلا
 ةرطسملا يھ لإ سیلانیسیفوأ سونیرامسور تناكو تابنلا يف امًادختسا
 .ةیلحملا باشعلأاب نوجلاعملا اھفصی يتلا اعًویش رثكلأا
 نیذلا غیزاملأاو برعلا سانلا نأ ةساردلا هذھ جئاتن ترھظأ :تاجاتنتسلاا
 يف ةیبطلا تاتابنلا ىلع نودمتعی نولازی لا يبرغملا فیرلا يف نوشیعی

 ساسأ ةباثمب نوكت نأ ةقثوملا ةیبطلا تاتابنلل نكمی .ةیحصلا مھلكاشم جلاع
 تاساردلاو ةیبطلا تاتابنلا ةفرعمل قطانملا لوح تاساردلا نم دیزمل
 .لبقتسملا يف ةیئاودلاو ةیتابنلا ةیئایمیكلا
 بطلا ,يبرغملا فیرلا ,يركسلا لكاشم ,ةیبطلا تاتابنلا :حیتافملا تاملكلا
 .ينثلإا

Introduction  
Diabetes mellitus is a metabolic disorder 
characterized by the presence of hyperglycemia due 
to defective insulin secretion, defective insulin action 
or both. The chronic hyperglycemia of diabetes is 
associated with relatively specific long-term 
microvascular complications affecting the eyes, 
kidneys and nerves, as well as an increased risk for 
cardiovascular disease (Goldenberg and Punthakee 
2013). 
Morocco is one of the 19 countries and territories of 
the international diabetes federation (IDF) Middle 
East and North Africa (MENA) region. 425 million 
people have diabetes in the world and more than 39 
million people in the MENA Region; by 2045 this will 
rise to 67 million. There were 1.641.900 cases of 
diabetes in Morocco in 2017 (International Diabetes 
Federation 2019). 
Nowadays, different treatments, such as insulin 
therapy, pharmacotherapy, and diet therapy, are 
available to control diabetes. The World Health 
Organization expert committee on diabetes has 
listed as one of its recommendations that traditional 
methods of treatment of diabetes should be further 
investigated (Committee 2009). 
Currently, the main and effective treatment for 
diabetes is the use of insulin and hypoglycemic 
drugs, but these compounds also have many 
adverse side effects (Graham et al. 2007). Medicinal 
plants have a long history of usage and today, they 
are being extensively used for various diseases 
(Karami et al. 2017; Rabiei et al. 2016).  There are 
several reasons for increasing the use of medicinal 
plants. Many plants from different parts of the world 
have been investigated for antidiabetic effects 
The purpose of the present investigations was to 
evaluate MPs that grow in the study area with the 
aim to contribute to indigenous knowledge of MPs 
and to analyze the results concerning the existing 
relationships between medicinal species and 
diabetic problems. Indeed, it is very important to 
transform this traditional knowledge into scientific 
knowledge in order to revalue it, to preserve it and 
use it rationally. 

 
Materials and methods 
Description of the study area 
The present study was conducted in the Rif (northern 
Morocco) it is located on the Mediterranean coast, 
about 431 km at the north of Rabat, the 
administrative capital. The Rif is part of the region of 
Tangier-Tetouan-Al Hoceima which is one of the 
twelve regions of Morocco established by the 
territorial division of 2015 (Bulletin officiel 2015). This 
study area (between 34° to 36° N latitude and 4° to 
6° E longitude) is limited to the north by the Strait of 
Gibraltar and the Mediterranean Sea, to the west by 
the Atlantic Ocean, to the south-west by the Rabat-
Sale-Kenitra region, to the south-east by the Fez-
Meknes region and to the east by the Eastern region. 
The region has two prefectures (Tangier-Asilah and 
M'Diq-Fnideq) and six provinces (Al Hoceima, 
Chefchaouen, Fahs-Anjra, Larache, Ouezzane and 
Tetouan) and the region’s capital, Tangier-Asilah as 
shown in Fig. 1. 
 
According to the 2014 national census report (HCP 
2018), the total area of study area is about 11,570 
km² with an average population density of 222.2/km², 
and the human population is 3 549512. The study 
area has Mediterranean climate with maximum 
temperature beyond 45°C during summer (July- 
August) and below 0°C during winter (December- 
January) and annual rainfall is about 1000 mm. In the 
area, economy of the local people is very much 
dependent on subsistence agriculture, livestock and 
to a lesser extent, from forest resources for their 
livelihood. Inhabitants of the region use variety of 
MPs for the treatment ailments due to expensive 
drugs Fig 2. 
 
Methodology 
Data collection tools and procedures 
In order to gather information on MPs used for curing 
diabetic problems, an ethnobotanical survey was 
conducted from June 30th, 2016 to June 1st, 2018. 
Semi-structured questionnaires were administered, 
and free listings were conducted, through face to 
face interviews and focus group. The inclusion 
criteria were people who are knowledgeable about 
plants used for diabetic problems, while the 
exclusion criteria were informants who are not living 
in the study area.  Totally, 582 informants within aged 
17 to 92 were randomly selected for interviews 
(pharmacists, herbalists, practitioners and 
therapists) in the study area (hospitals, pharmacies, 
houses, mosques, and weekly markets). Who have 
been informed about the objective of this study, after 
obtaining their trust and were regularly interviewed in 
Amazigh or Arabic dialects depending on the variety 
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of language spoken by each case, in order to collect 
and document indigenous knowledge of plants 
usage against diabetic problems. The questionnaire 
used consists of two parts: the first part deals with 
the demographic characteristic of the informants and 
the second one focuses on the plants used in the 
treatment of the problems (Appendix A). The sample 
is made up of 311 females and 271 males from 
different socio-economic strata, chosen at random 

from the Rif’s population. In this study, the sample is 
developed using a stratified random sampling 
method (Godron 1971) to conduct various surveys 
from a site to another in the study area. According to 
this sampling method, we have divided our study 
area into sites (Sn), so we have 28 sites that 
correspond to the number of divisions in the study 
area (Fig. 3).  

 

Fig. 1. Map of the study area 
 
Plant species identification and preservation 
Standard method was followed with record to 
collection of  plant materials, drying, mounting, 
preparation and preservation of  plant specimens 
(Jain 1964). MPs species in bi-plicate were collected 
prepared and identified. Plants  with their correct 
nomenclature were arranged alphabetically by family 
name and vernacular name ethnomedicinal uses. 
The identification and nomenclature of the listed 
plants were based on the medicinal plants of the 
Morocco (Sijelmassi 1993), Practical flora of 
Morocco (Fennane et al. 1999)  and Catalogs of 
vascular plants of northern Morocco, including 

identification keys (Valdés 2002), volumes I and II. 
They were later verified at resources and biodiversity 
laboratory, department of biology faculty of sciences, 
Ibn Tofail University Kenitra, Morocco. All the 
preserved specimens were deposited at the 
Herbarium of Ibn Tofail University. 
 
Data Analysis  
A descriptive and quantitative statistical method was 
used to analyze the socio-demographic data of the 
informants (ANOVA One-way and Independent 
Samples T-Test, P-values of 0.05 or less were 
considered significant). The results of the 
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ethnobotanical survey were analyzed using the 
Family Use Value (FUV), Use Value (UV), Use 
Report (UR), Plant Part Value (PPV), Fidelity Level 
(FL) and Informant Agreement Ratio (IAR). All 

statistical analyses were carried out with Statistical 
Package for Social Science (SPSS) version 21 and 
Microsoft Excel 2010. 

 
 

Fig. 2. Landscape of the rural community Akchour 

Family Use Value (FUV)  
The FUV identify the significance of plants families. 
It is as an index of cultural importance which can be 
applied in ethnobotany to calculate a value of 
biological plant taxon. To calculate FUV, we use the 
following formula:	FUV = &'(	

)*
. Where UVs = UV is the 

number of informants mentioning the family and Ns 
is the total number of species within each family 
(Sreekeesoon and Mahomoodally 2014). 
 
Use value (UV) 
The use value of species (UV), a quantitative method 
that demonstrates the relative importance of species 
known locally (Vitalini et al. 2013), was also 
calculated according to the following formula:	UV =
∑&-
)  . Where U. is the number of use reports 

mentioned by each informant (i) and N is the total 
number informants interviewed for a given plant 
species. 

 
Plant Part Value (PPV) 
Plant part value (PPV) was calculated using the 
following formula:		PPV	 = 0123456	7486

01 	. Where RU is 
the number of uses reported of all parts of the plant 
and RUplant part is the sum of uses reported per part of 
the plant. The part with the highest PPV is the most 
used by the respondents. 
 
Informant Agreement Ratio (IAR) 
The IAR for each use category in the four countries 
of investigation were calculated using the following 
formula (Heinrich et al. 1998): IAR = )<=>)?

)<=>@  . Where 
IAR is the informant agreement ratio, Nur is the 
number of mentions in each category and Nt is the 
number of taxa used in each category. The values 
for the factor range from 0 to 1. 
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.  
Fig. 3. Distribution of survey points at the study area level. 

 

Results and discussion  
Socio-demographic features of the informants  
In total, 582 respondents belonging to 2 ethnic 
groups (311 men and 271 women with a sex ratio 
female/male of 1.15) were randomly selected at the 
Rif’s area. Comparative data of the sampling 
composition can be observed in the Table 1. 
In this study, both sexes are affected by traditional 
phytotherapy. The ethnic groups with the highest 
numbers are the Arabs 313 (53.8). The gender 
distribution among Imazighen showed that 51.6% of 
the respondents were males and 55.6% were 
females, among the Arabs, 48.4% were males and 
44.4% were females. In both groups, women have a 
greater knowledge on the plant species. The result 
of independent sample t test indicated that there is a 
significant knowledge difference between male and 
female informants for Arabs (χ2 = 0.34, df = 1, P = 
0.514) and not significantly for Imazighen (χ2 = 

9.058, df = 1, P = 0.004). This predominance of 
females can be explained by the vigilance of women 
for the balance of the disease, and their attachment 
to all that is traditional; indeed, it is women who give 
sustenance and healthcare to their families in case 
of an illness. These results confirm the results of 
other ethnobotanical work carried out at national 
scale (Jouad et al. 2001; Salhi et al. 2010; Tahraoui 
et al. 2007; Ziyyat et al. 1997). 
In our study, the informants involved in the present 
study were  17–92 years old. From the total 
informants, (50.7%) were in the age range of 40–60 
(57.6% Arabs and 42.4% Imazighen), while 23% of 
the informants were more than 60 years old (51.5 per 
cent of whom are Arabs), 22.8% were in the age 
range of 20–40 years old (49.6 per cent of whom are 
Imazighen) and informants with an age less than 20 
come in last position with a rate of 3.5% (including 
65% Imazighen and 35% Arabs) Table 1. In both 
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ethnolinguistic group, significant differences (P = 
0.000) were obtained by ANOVA One-way between 
age groups and indigenous knowledge. The highest 
age respondents provide more reliable information 
because they hold much of the ancestral knowledge 
that is part of the oral tradition. So there is a loss of 
information on MPs, which can be explained by the 
mistrust of certain young people, who tend 
disinterest on this herbal medicine due to the 
influence of modernization and exotic culture 
influence. At present, the traditional medical 
knowledge transmitted from generation to generation 
is in danger, because transmission between old 
people and younger generation is not always 
assured (Anyinam 1995). These values confirm the 
results obtained in other regions of Morocco (Aribi 
2013; Benlamdini et al. 2014; El Hafian et al. 2014). 
Altogether, in the two human groups analyzed, 
fieldwork overall generated more ethnobotanical 
information, of the total informants, most informants 
(313) were Arabs (including 233 married, 46 
divorced, 63 widowers and 5 singles), 269 of them 
were Imazighen (including 192 married, 51 divorced, 
17 widowers and 9 singles), because the married 
informants can avoid or minimize the material 
charges required by the doctor and the pharmacist. 
The difference between family status and indigenous 
knowledge for the treatment of diabetic diseases by 
Imazighen and Arabs was statistically significant (P 
= 0.000). Those findings coincide with those of 
similar study conducted by (El Hilah et al. 2015) in 
the central plateau of Morocco. 
Regarding the level of education, more than half of 
the informants (70.8%) were illiterate including 200 
Imazighen and 212 Arabs, and (21.3%) of the 
informants had been primary school (57.3% per cent 
of whom are Arabs), (7.2%) of the informants had 
been secondary school (71.4 per cent of whom are 
Arabs). Nevertheless, informants with a university 
level education use little medicinal plants (0.7%). 

Thus, the difference between educational level and 
indigenous knowledge for both groups was 
significant (P = 0.000). We can therefore see that the 
use of MPs decreases as the level of study 
increases. This result is similar to the findings 
reported by (Bouzid et al. 2017; El Hafian et al. 2014; 
El Hilah et al. 2015; Lahsissene et al. 2009). 
In our study, 46.3% of the interviewees had a low 
socio-economic level (55.5 per cent of whom are 
Arabs), (36.1%) were unemployed including 48.6% 
Imazighen and 51.4% Arabs, (16%) with average 
level (53.8 per cent of whom are Arabs), and only 
1.6% with higher level (55.6 per cent of whom are 
Arabs). In both ethnolinguistic groups, the difference 
between income/month and indigenous knowledge 
was significant (P = 0.000). The high cost of modern 
medical treatments and their side effects are among 
the main reasons why respondents used herbal 
medicine. We can therefore see that the use of plants 
increases with the increase in monthly income of 
these informants. These results are similar to those 
obtained in Moyen Moulouya of Morocco by (Douiri 
et al. 2007). 
 
Medicinal plant richness 
In total, we registered 30 plant species belonging to 
14 botanical families were used to treat diabetic 
problems by two cultural groups from the study 
region. However, the number of medicinal plants 
used as traditional medicines varies between two 
ethnolinguistic groups Imazighen and Arabs. The 
Imazighen use 23 species in their home therapies, 
while Arabs reported 21 plants as medicinally useful. 
These plants are presented in alphabetical order. For 
each plant listed, we give the scientific name, the 
family, the local name, the part used, the method of 
preparation adopted by the local population, as well 
as the data of UR, UV and FUV are shown in Table 
2. 

Table 1. Comparative table with socioeconomic characteristics of the study area 

 
Variables 

Imazighen groups Arab groups Total  Percentages 
 (%) 

P-values 

Number % Number % 

Gender  
 

     0.514 
0. 004 Female 173 55.6 138 44.4 311 53.4 

Male 140 51.6 131 48.4 271 46.6 
Age groups 

 
     0.000 

< 20 years 13 65 7 35 20 3.5 
20-40  66 49.6 67 51.4 133 22.8 
40-60  125 42.4 170 57.6 295 50.7 
>  60 years 65 48.5 69 51.5 134 23 
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Family 
situation 

      0.000 

Married 192 45 233 55 425 73.6 

Divorced 51 52.6 46 47.4 97 16.6 

Widower 17 37 29 63 46 8 

Single 9 64.3 5 35.7 14 2.3 

Educational 
level 

 
     0.000 

Illiterate 200 48.54 212 51.46 412 70.8 
Primary 53 42.7 71 57.3 124 21.3 
Secondary 12 28.6 30 71.4 42 7.2 
University 3 75 1 25 4 0.7 
Income/month       0.000 
Unemployed 102 48.6 107 51.4 210 36.1 
250 - 1500 MAD 120 45.5 150 55.5 270 46.3 
1500 - 5000 
MAD 

43 46.2 50 53.8 93 16 

> 5000 MAD 4 44.4 5 55.6 9 1.6 
 
Similarity and diversity of medicinal plants 
In order to estimate species diversity and similarity, 
we considered the number of medicinal uses 
assigned to each medicinal plant. By analysing 
species similarity between the two ethno-
sociolinguistic groups, we observed that the 
coefficient of similarity of the plants species 
documented in the study area was shared between 
the two groups (Imazighen and Arabs) is 63.6%. The 
longest lists of plant species used were found on 
Imazighen (23 plant species). The shortest lists were 
found on Arabs (21 plant species), as mentioned in 
Fig. 4. Using chi-square analysis, the number of 
mentions for medicinal plants used similar 
significantly between our interviewees Imazighen 
and Arabs (χ2 = 203.48 df = 1, p value = 0.763). We 
conclude, therefore, that species diversity is the 
highest for the Imazighen group. 
In both ethnosociolinguistic groups, the most 
representative families, in terms of number of 
species, were Asteraceae (6 species each) followed 
by Fabaceae and Moraceae (4 species each) and 
Lamiaceae (03 species), while other families were 
represented by two or single species (Fig. 5). Based 
on the FUV index, the 5 most cited families are 
Lamiaceae (FUV = 0.177), Cupressaceae (FUV = 
0.136), Rosaceae (FUV = 0.130), Linaceae (FUV = 
0.112) and Moraceae (FUV = 0.083). This high 
proportion could be explained by the high 
representation of these families in the Rif’s flora 
because of the ecological factors that favour the 
development and adaptation of the majority of their 
species. This partially coincides with the findings in 
other territories with similar characteristics (Bonet 

2001; Eddouks et al. 2002; Ghourri et al. 2012; 
Jouad et al. 2001; Tahraoui et al. 2007). 
 
MAPs and their UV values  
The importance of MPs was assayed by use values 
(UV) that were ranged between 0.002 for the less 
used species and 0.170 for the most used species 
for each cultural group (Fig. 6). 23 species achieved 
use value (UV) for Imazighen people (with values 
between 0.002 and 0.170) the most important being: 
Rosmarinus officinalis L. (UV = 0.170), Salvia 
officinalis L. (UV = 0.101), Calendula arvensis 
M.Bieb. (UV = 0.096), Ficus abelii Miq. (UV = 0.086), 
Juniperus phoenicea L. (UV = 0.081) and Malus 
domestica Borkh. (UV = 0.074). 21 species resulted 
to be characteristic for Arabs with the highest UV 
values being: Rosmarinus officinalis L. (UV = 0.155), 
Salvia officinalis L. (UV = 0.103), Ficus abelii Miq. 
(UV = 0.091), Calendula arvensis M.Bieb. (UV = 
0.069), Morus alba L. (UV = 0.065). It was noticed 
that MPs exhibiting higher UV (Rosmarinus 
officinalis L., Salvia officinalis L., Calendula arvensis 
M.Bieb. and Ficus abelii Miq. were found frequently 
in both ethnosociolinguistic groups Imazighen and 
Arabs and practiced in herbal therapies with higher 
uses than other plants. Those medicinal plant 
species with low UV are also very important and 
should not be ignored as failing to declare them to 
upcoming generations could raise the threat of 
slowly vanishing of the knowledge. Medicinal plant 
species having high UV must be further assessed for 
phytochemical and pharmaceutical analysis to 
identify their active constituents for any drug 
extraction (Vitalini et al. 2013). 
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Fig. 4. medicinal plant species registered among the Imazighen and Arabs. 

 
 

 

Fig. 5. Family use value (FUV) of MAPs. 

 

14 plant species
Lactuca sativa L. 
Ridolfia segetum (L.) Moris
Calendula arvensis M.Bieb. 
Sonchus tenerrimus L. 
Tanacetum vulgare L. 
Linum usitatissimum L. 

Morus alba L. 
Malus domestica Borkh.
Ficus abelii Miq. 
Salvia officinalis L. 
Rosmarinus officinalis L. 
Cucurbita pepo L. 
Phaseolus vulgaris L. 

Juniperus phoenicea L. 

7 plant species

Ferula communis L. 
Helianthus annuus L. 

Sonchus asper (L.) Hill  
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Brassica oleracea L.
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Ficus dottata Gasp.
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Table 2. List of MPs used to cure diabetic problems in the Rif region, Morocco. 

 

Scientific names of species 
and families 

Local name Voucher 
specimen 
number 

Parts used Preparation Medicinal 
uses 

Ethnolinguistic 
groups 

UR UV FUV 

Amaranthaceae         0.01 

Beta vulgaris L. ةبرابل  289 Seed Infusion TD 1 Imazighen 06 0.01  

Apiaceae         0.018 

Ferula communis L. ةخلكل  287 Leaf Decoction TD 2 Arabs 04 0.007  

Ridolfia segetum (L.) Moris. ولیلس  270 Leaf Cooked TD 1 Imazighen, Arabs 17 0.029  

Asteraceae         0.060 

Lactuca sativa L. سخل  277 Leaf Infusion GDM Imazighen, Arabs 22 0.038  

Calendula arvensis M.Bieb. لویوزأ ,ةرمج  286 Whole plant Infusion TD 1, TD 2 Imazighen, Arabs 96 0.165  

Helianthus annuus L. سمشلا دابع  288 Seed Infusion TD 1  Arabs 21 0.036  

Sonchus tenerrimus L. فافیث  269 Leaf Decoction TD 2 Imazighen, Arabs 25 0.043  

Sonchus asper (L.) Hill. فافیث  285 Whole plant Decoction TD 2 Arabs 01 0.002  

Tanacetum vulgare L. مسلبل  278 Leaf Infusion TD 1 Imazighen, Arabs 42 0.072  

Brassicaceae         0.029 

Anastatica hierochuntica L. میرم فك ةرجش  268 Root Decoction GDM Arabs 25 0.043  

Brassica oleracea L. طیبنرق  276 Leaf Other GDM Arabs 09 0.015  

Cucurbitaceae         0.112 

Cucurbita pepo L. ءارضخ ةعرك  266 Fruit Cooked TD 1, TD 2 Imazighen, Arabs 43 0.074  

Citrullus colocynthis (L.) 
Schrad. 

تزیزرفات ,جدحل  279 Seed Infusion GDM Imazighen 09 0.015  

Cupressaceae         0.136 

Juniperus phoenicea L. يقینیف راعرع  267 Leaf Decoction TD 1 Imazighen, Arabs 79 0.136  

Euphorbiaceae         0.002 

Euphorbia peplis L. ةبیلح ,ةیعلا  290 Whole plant Other GDM Imazighen 01 0.002  
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Fabaceae         0.020 

Lupinus pilosus L. ةجاجدلا لجر  275 Seed Infusion TD 2 Imazighen 07 0.012  

Acacia albida Delile. حلطلا كوش  284 Root Decoction GDM Imazighen 02 0.003  

Phaseolus aureus Roxb. اجوص  261 Seed Decoction GDM Arabs 02 0.003  

Phaseolus vulgaris L. ایلوصاف ,ایبول  271 Seed Cooked TD 1, TD 2 Imazighen, Arabs 36 0.062  

Fumariaceae         0.002 

Fumaria officinalis L. نایبصلا ةشیشح  283 Root Decoction TD 1 Imazighen 01 0.002  

Lamiaceae         0.177 

Marrubium vulgare L. يزفإ ,ةراح تویرم  274 Leaf Infusion GDM Imazighen 01 0.002  

Salvia officinalis L. ةیملاس  265 Leaf Infusion TD 1, TD 2 Imazighen, Arabs 119 0.205  

Rosmarinus officinalis L. لبجلا لیلكإ, ریزأ   282 Leaf Infusion TD 1, TD 2 Imazighen, Arabs 189 0.325  

Euphorbiaceae         0.002 

Euphorbia peplis L. ةبیلح ,ةیعلا  290 Whole plant Other GDM Imazighen 01 0.002  

Fabaceae         0.020 

Lupinus pilosus L. ةجاجدلا لجر  275 Seed Infusion TD 2 Imazighen 07 0.012  

Acacia albida Delile. حلطلا كوش  284 Root Decoction GDM Imazighen 02 0.003  

Phaseolus aureus Roxb. اجوص  261 Seed Decoction GDM Arabs 02 0.003  

Phaseolus vulgaris L. ایلوصاف ,ایبول  271 Seed Cooked TD 1, TD 2 Imazighen, Arabs 36 0.062  

Fumariaceae         0.002 

Fumaria officinalis L. نایبصلا ةشیشح  283 Root Decoction TD 1 Imazighen 01 0.002  

Lamiaceae         0.177 

Marrubium vulgare L. يزفإ ,ةراح تویرم  274 Leaf Infusion GDM Imazighen 01 0.002  

Salvia officinalis L. ةیملاس  265 Leaf Infusion TD 1, TD 2 Imazighen, Arabs 119 0.205  

Rosmarinus officinalis L. لبجلا لیلكإ, ریزأ   282 Leaf Infusion TD 1, TD 2 Imazighen, Arabs 189 0.325  

Linaceae         0.112 

Linum usitatissimum L. ناتكلا ةعیرز  264 Seed Cooked TD 1, TD 2 Imazighen, Arabs 65 0.112  
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Moraceae         0.083 

Ficus carica L. ةحیرش ,سومرك  280 Leaf Infusion TD 1 Imazighen 10 0.0172  

Ficus abelii Miq. ةحیرش ,سومرك  273 Leaf Decoction TD 2 Imazighen, Arabs 103 0.177  

Ficus dottata Gasp. ةحیرش ,سومرك  262 Fruit Other GDM Arabs 11 0.019  

Morus alba L. توت  263 Leaf Infusion TD 1, TD 2 Imazighen, Arabs 68 0.117  

Portulacaceae         0.009 

Portulaca oleracea L. نیمامست ,ةلجر  272 Leaf Cooked TD 1 Imazighen 05 0.009  

Rosaceae         0.130 

Malus domestica Borkh. حافت  281 Fruit Other TD 1 Imazighen, Arabs 76 0.130  

 
TD 1: Type 1 diabetes; TD 2: Type 2 diabetes; GDM : Gestational diabetes mellitus. 

 

 

 

Table 3. IAR values by categories for treating diabetic problems. 
 

Ethno 
sociolinguistic 
groups 

Ailment Category No. of use 
reports 

% of use 
reports 

No. of 
Species 

% of all 
species 

IAR 

 

 

Imazighen 

Type 1 diabetes 

(TD 1) 

312 52.35 13 43.33 

 

0.958 

Type 2 diabetes 

(TD 2) 

206 34.56 10 33.33 0.951 

Gestational diabetes 

mellitus (GDM) 

78 13.09 5 16.67 0.936 

 

 

Arabs 

Type 1 diabetes 

(TD 1) 

304 53.52 13 43.33 0.957 

Type 2 diabetes  

(TD 2) 

198 34.86 11 36.67 0.944 

Gestational diabetes 

mellitus (GDM) 

66 11.62 4 13.33 0.939 
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Fig. 6. UV of plant species by each ethnolinguistic group. 

 
Similarity of illnesses and their IAR values 
Informant agreement ratio (IAR) depends upon the 
availability of plants within the study area to  treat 
diseases. The authors reported a total of 1 164 
reports of different diseases categorized into 3 
groups. In the present study, the IAR values ranged 
from 0.936 to 0.958 per uses categories. For both 
ethnolinguistic groups, the category with the highest 
degree of agreement from  informants was type 1 
diabetes related disorders. The ranking followed with 
type 2 diabetes problems and gestational diabetes 
mellitus (GDM), the number of use categories per 
plant species did not differ between Imazighen and 
Arabs.(Kruskal-Wallis χ2 = 5.68, df = 3, p = 0.13) 
shown in Table 3. The IAR results of the study 
proved that diseases that were frequent in both 
groups have the higher informant agreement ratio 
(values between 0.936 and 0.958). According to 
conclusions of (Albuquerque 2002), the highest IARs 
in the above reported categories represent the 
common occurrence of reported diseases in the 

study area and that were treated by specific plants. 
The informant agreement values also indicated the 
maximal networking of indigenous people Imazighen 
and Arabs in the sharing of their knowledge on 
medicinal practices and this is usually the case with 
traditional healers to treat the most frequently 
encountered diseases in the study area. Therefore, 
species with high IAR are to be prioritized for further 
on pharmacological and phytochemical studies.  
 
Parts of the MPs used  
In traditional medicine, different parts of plants 
identified particularly the leaves, flowers, roots, the 
fruit or even whole plant are exploited by the local 
population. Based on the plant part value PPV index, 
leaf was reported as the dominant plant part for 
diabetic remedy preparation by two ethnolinguistic 
groups Imazighen (PPV=0.0.548) and Arabs 
(PPV=0.0.452), PPV values of the other plant parts 
were varied by ethnolinguistic group (Fig. 7). This 
indicates that the local healers Arabs and Imazighen 

•Rosmarinus officinalis L. (UV = 0.155)
•Salvia officinalis L. (UV = 0.103)
•Ficus abelii Miq. (UV = 0.091)
•Calendula arvensis M.Bieb. (UV = 0.069)
•Morus alba L. (UV = 0.065)
•Malus domestica Borkh. (UV = 0.057)
•Juniperus phoenicea L. (UV = 0.055)
•Linum usitatissimum L. (UV = 0.052)
•Anastatica hierochuntica L. (UV = 0.043)
•Helianthus annuus L. (UV = 0.036)
•Cucurbita pepo L. (UV = 0.034)
•Tanacetum vulgare L. (UV = 0.031)
•Phaseolus vulgaris L. (UV = 0.029)
•Lactuca sativa L. (UV = 0.024)
•Sonchus tenerrimus L. (UV = 0.022)
•Ficus dottata Gasp. (UV = 0.019)
•Brassica oleracea L. (UV = 0.015)
•Ridolfia segetum (L.) Moris (UV = 0.012)
•Ferula abelii Miq.(UV = 0.007)
•Phaseolus aureus Roxb. (UV = 0.003)
•Sonchus asper (L.) Hill (UV = 0.002).

Arabs

•Rosmarinus officinalis L. (UV = 0.170)
•Salvia officinalis L. (UV = 0.101)
•Calendula arvensis M.Bieb. (UV = 0.096)
•Ficus abelii Miq. (UV = 0.086)
•Juniperus phoenicea L. (UV = 0.081)
•Malus domestica Borkh. (UV = 0.074)
•Linum usitatissimum L. (UV = 0.060)
•Morus alba L. (UV = 0.052)
•Tanacetum vulgare L. (UV = 0.041)
•Cucurbita pepo L. (UV = 0.040)
•Phaseolus vulgaris L. (UV = 0.033)
•Sonchus tenerrimus L. (UV = 0.021)
•Ficus carica L. (UV = 0.017)
•Ridolfia segetum (L.) Moris (UV = 0.017)
•Citrullus colocynthis (L.) Schrad. 
(UV=0.015)

•Lactuca sativa L. (UV = 0.014)
•Lupinus pilosus L. (UV = 0.012)
•Beta vulgaris L. (UV = 0.010)
•Portulaca oleracea L. (UV = 0.009)
•Acacia albida Delile (UV = 0.003)
•Euphorbia peplis L. (UV = 0.002)
•Fumaria officinalis L. (UV = 0.002)
•Marrubium vulgare L. (UV= 0.002)

Imazighen
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count on a very well-developed knowledge about the 
properties of different plant parts. The preference of 
leaves was due to its easy availability, easy 
harvesting and simplicity in remedy preparation. In 
addition, the leaves are the seat of the 
photosynthesis and sometimes the storage of the 
secondary metabolites responsible for biological 

properties of the plant. Similar findings indicated leaf 
as a major dominant plant part in Morocco (Daoudi 
et al. 2016; Douiri et al. 2007; Hachi et al. 2015) or in 
Africa (Asase et al. 2010; Asnake et al. 2016; 
Mukungu et al. 2016; Nouri 2016) for herbal 
medicine preparation. 

 

Fig. 7. Plant part used in the treatment of diabetic problems in the study area. 

 
Methods of remedy preparations  
In order to facilitate the administration of the active 
principles of the plant, several modes of preparation 
are employed to know decoction, infusion, 
cataplasm, maceration, fumigation and cooked (Fig. 
8). In the study area, information about the 
preparation of each plant has been included in Table 
2. For Imazighen the majorities of remedies were 
prepared from infusion (27.46%), followed by 
decoction (14.56%), cooked (7%) and other methods 
of preparation (5.2%). For Arabs, the primary 
methods of preparation of remedies were infusion 
(26.54%), cooked (8.26%) and decoction (7.44%), 
the percentage of the other methods of preparation 
grouped (fumigation, maceration, cataplasm, raw) 
does not exceed 3.64%. In the present study, the 
majority of informants Imazighen and Arabs 
indicated that powder is easily prepared and there is 
very less chance of contamination as compared to 
maceration or fumigation. The frequent use of the 
infusion by our informants can be explained by the 
fact that the infusion makes it possible to collect the 

most active ingredients and attenuates or cancels 
out the toxic effect of certain recipes. Ethnobotanical 
research surveys conducted elsewhere in Morocco 
showed the majority of the interviewees prepared the 
remedy by infusion (El Hilah et al. 2015; Salhi et al. 
2010; Slimani et al. 2016). This confirms that there is 
a perpetual exchange of information on the use of 
medicinal plants between the people of Morocco.  
 
Routes of administration 
In our ethnobotanical survey, the respondent’s 
reports showed that most of the informants 
Imazighen in the study area administered traditional 
plant medicines through oral (40.2%) followed by 
massage (3.6%), other modes of administration 
(2.9%) and swabbing (1.7%). For Arabs, the most 
common one was orally that accounted for (41.1%) 
followed by massage (6%), swabbing (6%), other 
modes of administration (1.9%) rinsing (1%) and 
swabbing (0.8%). The predominance of oral 
administration may be explained by a high incidence 
of internal ailments in the region (Polat and Satıl 
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2012). On the other hand, it’s thought that oral route 
is the most acceptable for the patient. The 
predominance of oral administration of the different 
MPs in the Rif is in total agreement with most of the 
carried out ethnobotanical studies in Africa (Benarba 
et al. 2014; Chermat and Gharzouli 2015; El Hafian 
et al. 2014). 
 
Source of knowledge about medicinal plants 
In our ethnobotanical survey, 71.5% of the 
population acquired knowledge about medicinal use 
of plants as remedy for diabetic diseases through 
others’ experiences including 33.2% of informants 
Imazighen and 40% of informants Arabs. This 
reflects the relative transmission of traditional 

practices from a generation to the next one. 9.5% of 
respondents Arabs and 8.5% of respondents 
Imazighen practice herbal medicine according to 
herbalists’ advices, (12%) of respondents their 
information is reflected from pharmacist (4.1% 
Imazighen and 2.9% Arabs) and 1.8% of the 
respondents (including 1% Imazighen and 0.8% 
Arabs) had built this knowledge by reading books 
about traditional Arab medicine, by watching 
television programs or by their own experience with 
a large number of MPs in their surroundings. The 
environment and others’ experience remain 
therefore the most effective means to transmit 
knowledge about medicinal purposes of plants (Fig. 
9). 

 
 

 

Fig. 8. Frequency of different methods of preparation. 
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Fig. 9. Traditional knowledge acquisition modes. 

 
Conclusion 
Our study revealed that the local traditional healers 
of Rif, northern Morocco are rich in ethnomedicinal 
knowledge and majority of people rely on plant 
based remedies for common diabetic problems. The 
survey also revealed that all the traditional healers 
have strong faith on ethnomedicines although they 
were less conscious about the documentation and 
preservation of medicinal plants and ethnomedicinal 
folklore. Based on the results of this study, higher 
use value, informant agreement ratio scores of the 
recorded medicinal plant species would empower 
the future pharmaceutical and phytochemical studies 
and conservation practices. In this connection, 
attention should be drawn to the conservations of 
traditional medicinal plants and associated 
indigenous knowledge in the Moroccan Rif area to 
sustain them in the future. 
 
Limitations of the study  
This study was limited to a part of Morocco 
(Moroccan Rif region). The same study in various 
parts of Morocco is suggested. 
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