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Abstract. Northern Morocco's community has long relied on aromatic and medicinal plants in traditional
folk medicine to treat various illnesses. However, this local knowledge has only recently been well
documented. Ethnobotanical investigations into the medicinal benefits of these plants play a crucial role in
advancing drug development and treatment modalities, as well as in safeguarding plant species. The
purpose of this study was to present the results of an ethnobotanical survey conducted in the region to
collect information on the therapeutic uses of medicinal plants practiced by the local people. Thus, the data
was collected through field visits using semi-structured ethnobotanical interviews with 130 native
informants from the four communes (13 locations) in the study area. The study enabled us to identify 50
species across 30 different families, mainly represented by Lamiaceae (21.54%), plant leaves accounted
for the highest usage (32%) among plant parts, with decoction being the most prevalent method for
traditional drug preparation (34%). Furthermore, most of the prepared recipes are orally prescribed
(72.31%). Regarding diseases treated digestive tract disorders rank first (30.6%). The results obtained will
be a database for future phytochemical, pharmacological, and toxicological studies.
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1 Introduction

For centuries, medicinal and aromatic plants (MAPs)
have been widely employed and have formed the basis
of medical treatments throughout the world, around 80
percent of people worldwide use plants and their
products for traditional medicine in basic health care,
according to the World Health Organization
(WHO) [1]. In the province of Driouch in northeastern
Morocco, as in other regions of the developing world,
MAPs play a vital role in traditional medicine in the
absence of a modern medical system. In addition,
MAPs are essential components of cosmetic products,
flavorings, and consumer food products, contributing
to the growth of the local economy. These plants
benefit local populations by sustaining their livelihoods
and addressing health concerns. The interactions
between humans and the natural environment,
especially with plants (ethnobotany), have attracted
considerable attention from researchers and interested
parties worldwide and have contributed significantly to
the development of new drugs [2]. Thus, the purpose of
this research is to first establish an inventory of
medicinal plants in the region and then gather data on
traditional therapies for various illnesses, including the
plant parts used, preparation methods, and other
applications.

2 Materials and Methods

2.1 Study region

Located in the Oriental region of north-eastern
Morocco, the province of Driouch is bordered to the
west by the province of Alhociema, to the south by the
provinces of Guerssif and Taza and to the east by the
province of Nador, covering an area of approximately
2942 km? and benefiting from more than 75 km of
Mediterranean  coastline.  Administratively,  this
province is composed of 23 municipalities (Fig. 1),
including 03 urban and 20 rural, which are attached to
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comprises Berbers, specifically the Riffians. In this
region, the Rif Amazigh dialect is commonly spoken.
divided into 43,935 households. This province is
distinguished by the Beni Touzine Mountain, which
reaches a height of 1,613 meters, and its two main
plains, such as the NEKKOUR Plain, extend over an
area of 3,000 hectares, and the GERT Plain covers an
area of 5,287 hectares. The Jbel Kern Forest, which
covers an area of 2000 hectares and is mostly
composed of cork oaks, is of great importance to the
local population. It is also considered one of the most
important places in terms of vegetation. It is an
example of the richness of the ecosystem of the
province, which covers an area of 11,703 hectares. In
addition, the region has a Mediterranean climate, with
dry weather from April to October followed by wet
weather from November to March, and temperatures
typically ranging between annual averages of 16.9°C
and 18.8°C [3,4].

2.2 Ethnobotanical Data Collection Methods

An ethnobotanical survey was conducted in the local
language (Tarifit) from January to May 2023 with
inhabitants native to and/or long-term dwellers of the
four Municipality in Driouch province (Fig. 1), during
which we conducted 130 interviews in different
locations of the province (thirteen douars and, at the
level of each site/douar, ten-sheet questionnaires were
completed (Table 1)). The data was gathered through
structured and semi-structured interviews with
individuals who knew or used plants for medicinal
purposes. Subsequently, this information was
transferred to a database and analyzed using SPSS
(Statistical Package for the Social Sciences, version 25)
software. The questionnaires included a checklist of
specific questions that encompassed the profile of the
informant and the herbal material to establish the
therapeutic benefits of medicinal plants and their use
by the local inhabitants according to participant gender,
age, academic level, plant part used, preparation and
administration method, and uses other than medicinal.

Table 1. Distribution of ethnobotanical surveys by site.

Fig.1. Study area location (Mapping was conducted using
ArcGIS 10.3 software).

The population of the province is estimated, according
to the 2014 census, at 211,059 inhabitants, primarily

Province Municipality Site /Douar N.I
IBOUAYADEN 10

ICHTIOUENE 10

AIT MAIT IHAROUACHEN 10

ISOUNATEN 10

ICHABBABEN 10

AMEJJAOU IZAOUMEN 10

DRIOUCH LAAZIB 10
IMOUSSATEN 10

TAZAGHINE IMRABTEN 10
ISSOUMMAR 10

IMALLAHEN 10

K?E';RDEII:II TIFAZOUINE 10
IAAMRIOUENE 10

TOTAL 04 13 130

N.I: Number of investigations
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2.3 Taxonomical verifications of plant species

During numerous field visits to various research areas,
medicinal plants were surveyed and assembled
according to their regional names. Furthermore, the
literature was used to corroborate the taxonomic names
of the majority of species, including: Checklist of
vascular plants of N Morocco [5], practical Moroccan
flora [6], the traditional Moroccan pharmacopoeia [7].

2.4 Quantitative data analysis

2.4.1 Relative frequency of citation (RFC)

The RFC indicates the local significance of each
species, which is expressed by the following formula:
RFC =FC/N, with (0 <RFC < 1).
Where, FC is the number of citations who cited the
species, and N is the number of informants participati-
ng in the survey [8].

2.4.2 Family use values (FUV)

The FUV assesses the importance of plant families,
serving as a cultural significance index used in
ethnobotany for the quantification of the value of a
biological taxon of plants. This index is determined
using the formula reported by [9].
FUV =UVs /NS

Where, UVs: number of respondents mentioning the
family, and Ns: total number of species in each family.

3 Results and discussion

3.1 Sociodemographics of participants

The survey results show that traditional herbal
medicine affects both genders, with 75 females
(57.69%) and 55 males (42.31%), as outlined in Fig. 2
(a). This investigation revealed that women use
medicinal plants a bit more often than men because
they are generally responsible for household health.
Additionally, women tend to share more information
with each other than men [10]. The use of medicinal
plants in the province is widespread among all age
groups. However, the majority of interviewees were
aged 20 to 40 years (64.62%), followed by people less
than 20 years (20%), and then those older than 40
years, who account for 15.38%.(Fig. 2 (b)). These
results are slightly different from those obtained in
other study areas of the Ketama district by El-Mernissi
et al. (2023) [11] and in the Al Hoceima National Park
area by Labhar et al. (2024). The analysis of the
gathered data reveals that medicinal plants are more
frequently used by married individuals (64.6%)
compared to single users (20%). Meanwhile, 7.7% of
participants were widowers, and an equal percentage of
informants were divorced (7.7%), as depicted in Fig. 2
(c). This is likely due to the desire to reduce expenses
related to doctor visits and pharmacy costs, the
inadequacy of health infrastructure and essential

medicines, coupled with the low incomes of the
population. Regarding the level of education (Fig. 2
(d)), 33.8% of the participants were a primary
education level, followed by the respondents of
secondary education 26.92%, and the people aren't
enough educated 21.54%. While 17.7% have university
level. Our result is in line with that obtained in Turkey,
which reported a predominance of females and
elementary school students [12].

Age range

17 62%) <20 years
20 - 40 years
40 - B0 years|

> B0 years

Gender belonging

(b)

Family situation

Educational level

[ Ssingle

17 69%) O None
B Wit IER

W Primary
W Widower W Secondary
[ Divorced

I University

(c) (d)

Fig. 2.Distribution of medicinal plant use frequency by sex
(a), age group (b), marital status (c), and schooling level (d).

3.2 Diversity in the taxonomic classification of
recorded plant species

The ethnobotanical survey in the northeastern Driouch
district unveiled that 50 taxa are used for various
purposes connected to local traditional plant
knowledge. The results of our medicinal plant study
are presented in Table 2, which contains information
on plant families, with species within each family
listed in alphabetical order, local names (Tarifit and
Darija (Moroccan Arabic dialect)), parts employed,
types of preparation, ailments treated, other folk uses,
and the relative frequency of citation (RFC). The RFC
values of plants used to treat various diseases ranged
from 0.007 to 0.061. Tetraclinis articulata exhibited
the highest value (0.061), followed by Lavandula
dentata L. and Ziziphus lotus (L.) Lam. (0.046),
whereas the lowest value (0.007) was recorded for
Pistacia lentiscus L., Chamaerops humilis L., Drimia
maritima L., Opuntia ficus-indica L., Convolvulus
althaeoides L., Malva sylvestris L., FEucalyptus
globulus L., Myrtus communis, Pinus halepensis Mill.,
Stipa tenacissima L., and Punica granatum L. Low
RFC values suggest that only a small proportion of the
surveyed population recognizes or uses these species,
due to their ecological rarity, specialized knowledge, or
cultural erosion. Understanding how people select
plant species for medicinal purposes has long been a
central focus of ethnobotany. Numerous studies
indicate that medicinal plants are not chosen at
random; rather, widely used species are often those that
are easily accessible, locally available, and present
throughout the year. Our findings differ from [11],
where 7. serpyllum L. and M. pulegium L. had the
highest RFC values in the Ketama district, reflecting
regional differences in medicinal plant use.
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3.3 Parts of plants employed, methods of
preparation and administration

3.3.1 Plant parts used

Pharmaceutical preparations can be produced from
many different parts of a plant, including stems,
flowers, leaves, fruits, seeds, and the like, or from the
entire plant. Within the research region, the leaves are
the most used parts at 32.31%. Following, in
descending order, the whole plants 25.38%, fruit
13.08%, seed 8.46%, flower 7.7%, while the others and
stem presents a percentage of 6.92%, 6.15%
respectively (Fig. 3). The frequent use of leaves as a
remedy can be attributed to their role in photosynthesis
and metabolite production, as well as their easy
accessibility. This likely explains similar reports of
leaves being the most commonly used plant part in
various regions of Morocco [13,14].

Whole plant
Stem
Flower
Leaf

Fruit

Seed

Other - Root, Bark,
Bulb and Gum

Fig. 3. Percentage distribution of different parts of medicinal
plants employed.

3.3.2 Preparation methods and routes of
administration

The preparation of drugs from MAPs is represented by
different formulations adopted by the local community
for medicinal purposes and other uses. Thus, in the
study area, the decoction is the most prevalent
formulation, accounting for 34.6%, followed by
infusion and cataplasm, which represent 30% and 20%,
respectively. The other modes of preparation (oral and
maceration) combined account for 15.4% (Fig. 4. (A)).
This result is consistent with that obtained by Y. El-
Mernissi et al., (2023)[11], and the predominant
frequency of decoction use can be attributed to its
ability to extract the maximum amount of active
components while reducing or even eliminating the
toxic effects of certain recipes [15], as well as its
simple preparation method [10]. Regarding routes of
administration, oral was the most common with
72.31%, followed by massage with 20%, fumigation
and rinsing with a percentage of 3.08 % each, then
crushing with 1.54% (Fig. 4. (B)). The dominance of
oral administration is well documented in ethno-
botanical research conducted in some areas of the
country [16,17] and in other nations like Algeria and
Turkey [18,19]. In contrast, studies conducted in other
Moroccan regions, specifically Meknes and Casa-
blanca, have found that rinsing is the most frequently
used route [20,21]

percentage

Decoction Infusion Cataplasm Oral Macera tion

modes of preparation

percentage

oral Massage Furnigation rinsing Crushing

Mode of administration

Fig. 4. (A) Frequency of the different methods of preparation.
(B) Administration methods for medicinal plant treatments.

3.4 Frequency of families and their use value

During the ethnobotanical survey, the study
documented 30 botanical families being used for a
variety of purposes by native people (see Table 2).
The ten botanical families most prevalent in the study
area, in terms of the number of citations, were
Lamiaceae (21.54%), followed by Asteraceae (8.46%)
and Rhamnaceae (7.69%), Apiaceae and Cupressaceae
(6.15% each), Cistaceae, Anacardiaceae, and Fabaceae
(5.38%, 4.62%, and 3.85%, respectively), and
Urticaceae and Solanaceae, each with a percentage of
3.08% (Fig. 5). The environmental factors that favor
the development and adaptation of most plant species
in the region can explain the high percentage of these
botanical families, the dominance of Lamiaceae and
Asteraceae families is consistent with the literature
and similar studies conducted in western Morocco and
the Oriental High Atlas [55,56], and in other countries
such as Algeria [57], Libya [58] and India [59]. It
seems that the ethnobotanical importance of the
families doesn't rely on the variety of species they
contain, but on the importance and usefulness of each
species individually. Additionally, the notable
proportion of these families mainly originates from
their abundance of secondary metabolites, which offer
various advantages such as anti-inflammatory,
antibacterial, antiviral, anti-allergic, and antioxidant
capacities [14].

percentage (%)

avaavALoae)

Fig. 5. Family Use Value (FUV) of MAPs cited in the area
studied.
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Table 2.Catalog of the medicinal plants used by the population in Driouch Province

Vernacular
Family Latin Name Used Preparation| Medical and other applications FC | RFC
names ;. . part method with references
Darija | Tarifit
Agavacese Agave Asabarg Achfir Stem Catapla'sm, dermatological conditions, digestive 3 0023
Americana L | meriqui Decoction tract [22]
Whole - . . .
enlt?:u; " Sumac |Zagheth | plant Decoction gastrointestinal disorders [23] 3 0.023
Anacardiaceae | PP Fresh fruit Oral treatment of diarrhea [23] 2 0.015
Pistacia . - against eczema and skin
lentiscus L Drou | Fadiz |Gum, fruit| Cataplasm diseases [24] 1 0.007
Femlq Lkalkha thazamat | - Whole Catapla§m, skin diseases, female sterility [25] | 3 0.023
communis L h plant Decoction
Apiaceae .Amml Bechnikh [tabchnik | Whole Decoction |Against kidney lithiasis and typhoid 3 0.023
visnaga L a ht plant fever [26]
Foeniculum A Decoction, treatment of urinary disorders, intes-
vulgare L Nafad |Besbass | = Seed Infusion [inal gas, and throat irritations [27] 2 0.015
Apocynaceae 07:;;’;’; Deflae | Ariri |Bark, leaf | Maceration against scabies, hair care [28] 2 0.015
Araceae Arisarum Yerni [hakzozot| Root Cataplasm skin cancer [29] 2 0.015
vulgare
Arecaceae CZZZ?IZOLPS Doum |Tizdant Fruit Oral against diarrhea and gingivitis [30]| 1 0.007
drimia .. [Tabsatch .
Asparagaceae maritima L Bsal adib nouchen Bulb Cataplasm Hemorrhoids [31] 1 0.007
Calendula Jemra Leaf , Decoction, |Burns, skin irritations, itching, insect 3 0.023
officinalis L flower Maceration bites, stomach disorders [32] '
Inula viscosa Bagrama Akhrouf | Leaf Catapla§m, relieves rheur_natlc pain Wound 3 0023
Ait n Decoction healing [33]
Asteraceae Artemisia ; . . against rheumatism, colds, and
herba-alba Chih Chiih  Whole plant  Decoction respiratory ailments [34] 2 0.015
. . against stomach pain, poor digestion,
E?hmap SL IC; P\ﬁ]uakr oAr?ngEr Root Decoction and urinary problems [35] 3 0.023
SpUosus gny Flower Infusion Diuretic [35]
Opuntia _— .
Cactaceae | ficus-indica |Zadboul thahndith| Fruit Consumption Antidiarrheal, hyperglycemia, 1 0.007
I stomach aches [36]
Cistus hasmakh| Whole Decoction | against stomach pains and treating
monspeliensi | TUzzala 2 0.015
. t flower Cataplasm wounds [37]
Cistaceae sL
Cistus . . . respiratory tract conditions, skin and
ladanifer L Lkrida |Tojatch Leaf Infusion anti-diarrheal effect [38] 5 0.038
Convolvuls . A
Convolvulaceae| . louwaya [mannant | Leaf Decoction treat constipation [No data] 1 0.007
althaeoidel
Cucurbitaceae Ecball.lum Faggous [Rkhya n Fruit Crush analgesic for ch_rr_)nlc sinusitis and 3 0.023
elaterium |el hemar | aghyul hepatitis [39]
hair care and treat facial skin
Tetraclinis A . Cataplasm conditions [40] 5 0.038
. El ardar | amerzi Leaf - - .
articulata - Gastrointestinal disorders, fever and
Decoction 3 0.023
Cupressaceae headache [40,41]
Against hemorrhoids and venous
Cupres;us serouel |timradj |Leaf, Seed D_ecocpon, C|r(_:u_lat|0n disorders, 3 0023
sempervirens infusion antidiarrheals [39,41]
Root Decoction Hypertension [41]
. jams, pastry fillings and
Ericaceae Arbutus Bakhnou | Sasnou Raw Fruit Oral diabetes [41] 3 0.023
unedo - -
Leaf Infusion Cardiovascular disorders and
Urological problems [41]
Euphorbiaceae thmus. Kherwaa thamazit Leaf Cataplas_m, Fever and hair care [No data] 2 0.015
communis h Macération
C.er.awma kharoube [asrighwa| Fruit Oral against stomach ulcers, antitussive | 3 0.023
Fabaceae siliqua L
Medicago Fessa Fafra Leaf Infusion Diabetes, arthritis, osteo-arthritis, 2 0.015
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sativa L and bad breath [42]
Juncaceae Juncus Smar | Azlaf Seed Decoction stomach problems [37] 0.015
acutus L
Lavandula |khzama . treat the common cold, urinary tract
dentata L | beldiya chzameth - Flower Decoction infection,and rheumatism [No data] 0.046
Satureja . o . Digestive disorder, cold problem,
calamintha L Manta | Minta Infusion fever, and refreshing [37,42] 0.03
Lavandula Halhal |Thazith |Aerial part| Decoction Genitourinary disorder and 0.015
stoechas L cough [26]
Thymus - Decoction, |Anti-nociceptive ,cough, bronchitis,
vulgaris L Zitra | Sahtar |leafy stem Infusion and common cold [26,43] 0.015
Mentha . . . treatment of cold, fever, diuretic, and
Lamiaceae | pulegium L Fliou Fluo |Aerial part| Infusion insomnia [37.43.44] 0.023
Ocimum Decoction, tooth stick , digestive disorders,
basilicum L Lahbak | Rahbak Leaf Oral stimulant, and menstruation [26,45] 0.015
Marrubium Merriwa | Miarro Leaf Infusion relleveg stoma_ch pain, fever, and 0015
vulgare L insomnia [No data]
. treatment of stomach pain, diarrhea,
smjz\fsgltg:s I Marseta Mchichro AeL:‘;ZT oz:rt Decoction cold and respiratory illness [26] 0.03
P Cataplasm treatment of fever [26]
Rosmarinus . whole plant  Infusion lung infections and diarrhea [37]
officinalis Azir - Azmaraz or Leaf Cataplasm wounds and scabies [37] 0.023
Liliaceae Asp aragis | seroum [Taskount| Root Decoction | rheumatism and bronchitis [26,37] 0.015
officinalis
Malvaceae Malw.l Khobiz | Khobiz |Aerial part| Cataplasm |skin conditions, dental abscess [46] 0.007
sylvestris L
Eucalyptus . Fumigation, |treat respiratory disorders, flu, cold,
globulus 1 |<IPWS | Safsaf | Leaf infusion bronchitis, cough [47] 0.007
Myrtaceae Mortus
il Rayhan | Rihan Leaf Infusion stomach pain, asthma [26,37] 0.007
communis
Oleaceae Olea Zabbouj jAzamour| Leaf Decoction treat dlabet_e_s, hair loss, and skin 0.03
europaea L conditions [No data]
Papaveraceae Papa ver Bela'méan penaema Flower Decoction Against measles and cough [48] 0.015
rhoeas L n
Pinus respiratory infections
Pinaceae halepensis |Snawber | Thayda Leaf Decoction p h yh ' 0.007
Mill toothache [49]
Poacées St.lp “ Halfa An . Leaf Infusion kidney stones,Diabetes [50] 0.007
tenacissimal ntkannit
. Punica . intestinal worms,cancer,
Punicaceae eranatum L Remman | Arman Fruit Oral diarrhea [49.50] 0.007
Tazagoat Infusion  [(diabetes, digestive disorders, eczema|
Ssedra h Leaf S ;
. cataplasm and skin infections [51]
Ziziphus
0.046
lotus (L.)Lam . . . .
Rhamnaceae Nbeg | Nbaag Fruit Oral dlabet_es, cough, intestinal diseases,
diarrhea, and abscess [51]
Rhamnus Mliless |Amriress|  Leaf Infusu_)n, laxative anq I|ve_rd|sease especially 0.03
alaternus L decoction jaundice [52]
Rubus ulmi- carminative, digestive and
folius Schott | Aoulek [Thabgha | Fruit Oral . » G1g€ 0.015
cardiovascular disease [53]
Rosaceae
Crataegus | Zaarur Flower, Infusion, circulatory problems and
monogyna | berri [AMAME |y Oral digestive [44,54] 0.015
Solanaceae Hy OSCYAmUS | sikran Bonajouf | Seed, leaf | cataplasm treat nervous system disorders and 0.03
Niger L dermatological [54]
. Urtica urens . . . stomach problems, anemia,
Urticaceae I Hurriga [Thayzint [Leafy stem| decoction chickenpox [No data] 0.03
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3.5 Herbal Medicine and Treated Diseases

In traditional medicine, a wide variety of plant species
are used to treat and relieve many conditions. The
illnesses recorded in our investigation were sorted into
nine key categories. Fig. 6 encapsulates these
categories with their number of respondents (N),
percentage of respondents, and percentage of cases.
After analyzing the data obtained from the
questionnaires and interviews, it has been shown that
the N values ranged from 4 to 55 and that the
predominant of therapeutic plants are employed mainly
against diseases of the digestive tract, with a
percentage of 30.6% (55), followed by dermatological
conditions 18,3% (33), respiratory affections13,3%
(24), genito-urinary conditions 12,8%(23), diabetes and
cardiovascular diseases at 6.7% (12) each, the
remaining diseases (metabolic, neurological conditions
and osteoarticular diseases) account for only 11.6%
(21) of cases (Fig. 6). Similarly, digestive tract
diseases and dermatological conditions were the most
commonly treated ailments at Oulad Daoud Zkhanine
in Nador [60] and in Liguria, Italy [61]. On the
contrary, these results are inconsistent with those
obtained by Na Chang et al. (2017) in Shaanxi,
China [62], who recorded high citation rates for other
clusters of diseases, such as cough and cold, as well as
kidney and urethra problems. Most of the remedies
reported by the interviewees are intended to treat
common ailments affecting the skin, respiratory and
digestive systems. This may be due to the widespread
knowledge among the study area's informants
regarding the use of plants to treat such conditions.
Differences in vegetation zones and cultural
backgrounds likely account for the variation in
informants’ agreement on the use of medicinal plants
for specific disease categories [2].

Fig. 6. Frequency of categories of diseases in the study area.

The total percentage of respondents exceeds 100%
(138.5%) because several people reported using
medicinal plants to treat multiple categories of
illnesses. This illustrates the versatility of certain plant
species capable of treating multiple conditions and the
richness of traditional pharmacopoeia.

4 Conclusion

The research revealed a substantial number of
medicinal plants used in folk practices, detailing their

methods and purposes. The ethnopharmacological
inventory catalog (Table 2) includes a wide range of
therapeutic indications for 50 plant species from 47
genera in 30 families, utilized as topical or internal
remedies, and cited for nine categories of health
disorders among the local population.This research
helps preserve the traditional ethnopharmacological
knowledge of the area, ensuring it can be utilized by
future generations. However, further research and
scientific experiments should prioritize identifying and
validating active components that could serve as lead
compounds for new drug discoveries.
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