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Abstract

Context: As part of the development of the natural heritage of Morocco,
an ethnobotanical and agronomic study was conducted in the regions of
Figuig and Draa- Tafilalet.

Aims: To collect detailed information about the usage of Brocchia cinerea
plant in human therapy and its incorporation into the feed system of
livestock.

Methods: The survey was carried out over five months, using semi-
structured and structured interviews. A total of 197 interviews with
traditional health practitioners and educated villagers were conducted.

Results: Interview results showed that Brocchia cinerea is used in
indigenous pharmacopeia to alleviate common diseases symptoms of
the digestive system (36%), nervous system (19%), respiratory system
(17%), ear, nose and throat (ENT) disorders (8%), and rheumatism (7%).
The aerial parts of this plant were the most commonly used (36%), and
the most preferred method for the preparation of traditional drugs was
a decoction (33%). The results obtained from the agronomical survey
show that the milk yield and meat production in ruminants noticeably
increase after consumption of this plant.

Conclusions: The data collected may help prevent the loss of traditional
knowledge on the use of plants characterizing the ecosystem of these
study areas and may constitute preliminary information required for a
future phytochemical study on the plants most frequently used. The
agronomic survey carried out can help the range managers improve the
forage quality by using Brocchia cinerea for the betterment of animal
health and productivity.

Keywords: Asteraceae; Brocchia cinerea; Cotula cinerea; medicinal plant;
phytotherapy; traditional medicine.

Resumen

Contexto: Como parte del desarrollo del patrimonio natural de
Marruecos, se realizé un estudio etnobotdnico y agronémico en las
regiones de Figuig y Draa-Tafilalet.

Objetivos: Recopilar informacién detallada sobre el uso de la planta
Brocchia cinerea en la terapia humana y su incorporacién al sistema de
alimentacion del ganado.

Meétodos: La encuesta se realizé durante cinco meses, mediante
entrevistas estructuradas y semiestructuradas. Se llevaron a cabo un
total de 197 entrevistas con profesionales de la salud tradicionales y
pobladores educados.

Resultados: Los resultados de la entrevista mostraron que Brocchia cinerea
se usa en la farmacopea indigena para aliviar los sintomas de
enfermedades comunes del sistema digestivo (36%), sistema nervioso
(19%), sistema respiratorio (17%), desérdenes en otorrinolaringologia
(8%) y reumatismo (7%). Las partes aéreas de esta planta fueron las mas
utilizadas (36%) y el método mas preferido para la preparacion de
medicamentos tradicionales fue la decoccién (33%). Los resultados
obtenidos de la encuesta agronémica muestran que el rendimiento de
leche y la produccién de carne en rumiantes aumentan notablemente
después del consumo de esta planta.

Conclusiones: Los datos recolectados pueden ayudar a prevenir la
pérdida de conocimiento tradicional sobre el uso de plantas que
caracterizan el ecosistema de estas areas de estudio y pueden constituir
informacién preliminar requerida para un futuro estudio fitoquimico
sobre las plantas mas utilizadas. La prospeccién agronémica realizada
puede ayudar a los gestores de pastizales a mejorar la calidad del forraje
mediante el uso de Brocchia cinerea para mejorar la salud y la
productividad de los animales.

Palabras Clave: Asteraceae; Brocchia cinerea; Cotula cinerea; fitoterapia;
medicina tradicional; planta medicinal.
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INTRODUCTION

In the absence of modern medical systems that
rely on primary health care and human survival,
plants are a valuable heritage for humanity, par-
ticularly for the majority of poor communities in
developing countries (Tabuti et al., 2003). Tradi-
tional medicine of Nord Africa is a special mixture
of indigenous native practices and Christian, Ara-
bic, Islamic, and other African traditions (Mrabti et
al., 2019). Besides, North Africa has a wide variety
of climates and terrain, ranging from the Mediter-
ranean in the North to the desert or semi-desert in
the South (El-Hilaly et al., 2003).

Morocco with its large surface area and diversi-
fied climate has a varied flora, which is a source of
rich and abundant medical substances. Arid areas,
in particular, constitute an important reservoir of
many plants, which have not been investigated
until today.

Figuig and Draa-Tafilalet regions are a part of
South-Eastern Morocco, which has historically
played an important role as the crossroads for de-
sert caravans between South and North Africa. It is
largely called the door to the desert (Eddouks et
al., 2002). They are considered among the regions
of Morocco in which phytotherapy knowledge is
very developed. It should be noted that for the
primary health needs, traditional methods of
herbal medicine have been used to treat illnesses
(Karou et al., 2011; Agbodeka et al., 2016).

The plants are used by the local population of
these regions in the agrifood sector, notably as
animal feed to meet the herds needs. Trees and
shrubs, especially as suppliers of protein, are in-
creasingly recognized as important components of
animal feeding (Azim et al., 2011).

Among this flora, species from the Asteraceae
family have been used in traditional medicine
(Cheriti et al., 2013).

Asteraceae (or Compositae) family, commonly re-
ferred to as the aster, daisy, composite, or sun-
flower family, is a large angiosperm family of di-
cotyledonous flowering plants. It comprises ap-
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proximately 1 400 genres and more than 25 000
herbaceous plants, tree, and shrub species, distrib-
uted across the globe, classified over three subfam-
ilies and 17 tribes (Bremer, 1994; Cheriti et al.,
2005; Judd et al., 2007).

Brocchia cinerea (Delile) Vis. is among the spon-
taneous plants that characterize the ecosystem of
arid areas and belongs to the Asteraceae family.
Although this plant is widespread in South-
Eastern Morocco, it is poorly studied and has not
received special attention to exploring its full po-
tential.

The purpose of the present investigation was to
evaluate the medicinal plant B. cinerea that grows
in Figuig and Draa-Tafilalet with the aim of pro-
moting the development of this underdeveloped
region of the country. In this context, an inventory
of traditional indigenous medical knowledge was
carried out as a valuable resource of natural medi-
cine, and its transmission to this underprivileged
population, unable to afford treatment with mod-
ern medicines (Weniger, 1991; Evans, 2009) and to
bring a large number of data referring to the use of
B. cinerea in the agri-food sector, including live-
stock feed.

MATERIAL AND METHODS

Study area

Ethnobotany and an agronomic inquiry were
performed in six areas of Draa-Tafilalet region,
including the following villages: Gourama, Er-
rachidia, Boudenib, Erfoud, Alnif and H’ssia, and
three areas (Bni Tadjite, Talsint, and Anoual) of the
Figuig province (Fig. 1).

The Draa-Tafilalet region is an oasis-dominated
area (oases occupy 88% of the area of the region).

This region is limited to the North by Fes-
Meknes region and Beni Mellal-Khenifra region, to
the East by the Eastern region and Algeria, to the
West by the region of Marrakech-Safi and the re-
gion of Souss-Massa, and by Algeria to the South.
According to the latest census (2014), the popula-
tion in this region is 1 635 008 inhabitants, includ-
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ing more than 1 074 270 in rural areas and the illit-
eracy rate in this region is 34.5% (HCP, 2014).

The climate of the area, characterized by its ir-
regularity, is semi-arid, with relatively low rainfall
of less than 100 mm/year (Eddouk et al., 2017).

The geographical location and climatic condi-
tions give this region richness in plant biodiversi-
ty, which has provided many medicinal and aro-
matic plants that have been utilized in traditional
medicine by herbalists, competent villagers, and
traditional healers (Eddouks et al., 2002).

The main occupation of this population is agri-
cultural production, which is characterized by
moderately diversified production, followed by
animal husbandry and beekeeping (HCP, 2016).

Figuig province is located in the extreme South-
East of the Kingdom and the south of the Eastern
region to which it belongs. It is bordered to the
North by Jerada province, to the North-West by
the Boulemane province, to the West by the prov-
ince of Errachidia, and by the Moroccan-Algerian
frontier to the South and East (Province de Figuig,
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2005). Its area is very large and covers 55 990 km?
and has a population of 129 430 inhabitants, of
which 66 271 are rural, according to the 2004 gen-
eral population and housing census. The prevail-
ing climate in the province of Figuig is semi-arid
and characterized by cold in winter and heat in
summer with frequent winds throughout the year.
Likewise, it experiences low precipitation general-
ly poorly distributed in time and space. The Figuig
province economy is based on the following pro-
ductive sectors: breeding, mines, trade, and crafts
(Province de Figuig, 2005).

The study sites were selected based on the utili-
zation of traditional herbal medicines by the com-
munity in these regions (Eddouks et al., 2002).

Ethnobotanical and agronomical survey

The present research was done between Janu-
ary 2018 and May 2018, by carrying out an ethno-
botanical and agronomical survey with traditional
healers (called “Achab”), herbalists, and persons
having acquired traditional knowledge based on
medical plants in these regions.
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Figure 1. Location of the study area.

http://jppres.com/jppres

J Pharm Pharmacogn Res (2021) 9(5): 687


http://jppres.com/jppres

Chlif et al.

In total, 197 persons, native of the studied areas,
were interviewed: 131 persons in the region of
Draa-Tafilalet, in the villages of H’ssiya (35), Alnif
(29), Erfoud (18), Boudenib (15) Errachidia (20)
and Gourama (14) and 66 persons in the region of
Figuig, in the villages of Bni Tadjite (25), Anoual
(23) and Talsint (18). The informants were 17-89
years old, with an average age of 35.

Interviewees were selected by random sam-
pling. Semi-structured and structured interviews
were performed to acquire information on the use
of B. cinerea plant in traditional medicine and live-
stock feed. The time devoted to each respondent
was 30 to 60 minutes.

During the interview, fresh or dried pressed B.
cinerea plant were shown to the informants to
avoid misunderstandings concerning the identifi-
cation of the plant and to motivate informants to
answer questions.

At each interview, the following data were
gathered:

(i) Socio-demographic information of the inter-
viewees: Sex, age, academic level, family situation,
and income.

(ii) Data relating to the use of B. cinerea plant in
traditional medicine: vernacular name, ecological
distribution (local or imported, cultivated or spon-
taneous species), traditional uses, parts used, form
of preparation, method of administration, dosage.

(iii) Information on the use of B. cinerea in
breeding: part consumed by livestock, time, and
method of harvest (grazing or reaping), state of the
plant (fresh or dry), and its effect on the livestock
after consumption.

The medicinal plant of this study was collected,
and the voucher specimen was deposited under
the number code “RAB 110972” at the National
Herbarium. The plant was identified by Professors
Mohamed Ibn Tattou and Hamid Khmmar, Scien-
tific Institute of Rabat (Morocco).
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Statistical analysis

All the results obtained were collected and ana-
lyzed by using descriptive statistics. A computer
software (Excel 2007) was used to identify the dis-
eases treated by the plant B. cinerea and its effect
on livestock after consumption. Microsoft Excel
was used to calculate the different averages and to
draw graphics.

RESULTS AND DISCUSSION

Interviewee’s demographic characteristics

One hundred and ninety-seven participants,
composed of herbalists (13.20%), competent villag-
ers (60.91%), and traditional healers (25.89%), in-
cluding 116 women (58.88%) and 81 men (41.12%),
were interviewed (Table 1).

In these regions, both sexes are concerned with
traditional medicine. However, women were more
involved in the use of the medical species B. cinerea
than men were. This could be explained by the
following factors:

- Women learn mainly from their mothers and
grandmothers through routine observations
(Katiri et al., 2017);

- They are more attached to traditional practices
than men (Jamila and Mostafa, 2014);

- Mothers are the ones who give the first care in
particular for their children;

- Women are more often at home during the
hours of the survey.

Similar findings were also reported in other
parts of Morocco (Jamila and Mostafa, 2014; Mrabti
et al., 2019) and elsewhere in the world (Savo et al.,
2011; Packer et al., 2012).

The study showed that the frequency of medic-
inal plant use increased with age. The average age
was 45.41 years with a minimum of 17 years and a
maximum of 89 years, while the age group of 51-
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60 years was the most represented (31.98%). B.
cinerea plant was frequently used by people over
60 years of age (23.86%), followed by age classes
[41-50], [31-40], [21-30] and (<21 years) having a
frequency of 19.80%, 14.21%, 8.12%, and 2.03%,
respectively (Table 1).

Table 1. Socio-demographic characteristics of the

respondents.

Demographic No. of Percentage
characteristics informants (%)
Sex

Female 116 58.88
Male 81 41.12
Age

<21 years 4 2.03
21-30 16 8.12
31-40 28 14.21
41-50 39 19.80
51-60 63 31.98
60< years 47 23.86
Education

[lliterate 91 46.19
Primary 59 29.95
Secondary 35 17.77
University 12 6.09
Income (in MAD)

<2500 122 61.93
2500< 75 38.07
Origin of the knowledge

Herbalists 26 13.20
Competent villagers 120 60.91
Traditional healers 51 25.89

Results obtained effectively show that old peo-
ple have more knowledge about medicinal plants
compared to other categories because the experi-
ences accumulated with the age constitute the
main source of information at the local level. These
findings are similar to those documented in other
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studies (Ishola et al., 2014). Therefore, the trans-
mission of this valuable knowledge is threatened
because it is not assured (Ouhaddou et al., 2014).
This constitutes a serious threat to the indigenous
knowledge; because after the disappearance of the
older generation, this knowledge can eventually
be lost (Zougagh et al., 2019).

In the study area, the first row in terms of users
of B. cinerea plant was occupied by the not educat-
ed with 46.19%. This high percentage reflects the
low level of schooling of the local population (Ta-
ble 1). Nevertheless, the people having the prima-
ry level of education still have an important pres-
ence (29.95%) contrary to those having levels of
secondary or university education, which repre-
sent 17.77% and 6.09%, respectively.

These results indicate that interviewed people
having a high level of education are bowed to-
wards modern medicine resulting in loss of valua-
ble herbal-based knowledge. Similar results have
been found in several studies in other regions of
Morocco (Ziyyat et al., 1997; Jouad et al., 2001).

The respondents having a low income (less than
2500 MAD/month) use B. cinerea more than those
having an income above 2500 MAD/month
(61.93% against 38.07%). This can be explained by
the abundance of this plant and the moderate cost
of healing plants. Most people prefer traditional
herbal remedies because of their low prices com-
pared to modern medicine. Local families have
low incomes and often turn to inexpensive tradi-
tional medicine.

B. cinerea plant used for the treatment of diseases

The Asteraceae family is well presented in the
study area, and well distributed throughout Mo-
rocco. It also constitutes the major group of medic-
inal flora in most other Mediterranean countries
(Benitez et al., 2010; Savo et al., 2011).

B. cinerea is part of the species of this family,
which is frequently used to treat various diseases
of the population of Draa-Tafilalet and Figuig
thanks to its medical virtues and its abundance in
these areas (Fig. 2).
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The ethnobotanical study has revealed that this
species is used mainly against digestive system
diseases with a percentage of 36% especially stom-
ach pain, diarrhea, colic, intestinal gases, constipa-
tion, and vomiting, among others. The ethnobotan-
ical survey carried out in other studies reported
that gastrointestinal disorders are found to be the

most common application of B. cinerea plant (Bel-
lakhdar, 1997; Cheriti et al., 2005; Jamila and Mo-
stafa, 2014).

The diseases of the peripheral central nervous
system come in the second place with a 19% rate:
fever, migraine, and headache. The diseases affect-
ing the respiratory system come in the third posi-
tion with a 17% rate: asthma, rum, coughs, and
lung affections. The ear, nose and throat (ENT)
disorders (cold, rhinitis, sinusitis, nasopharyngitis,
spasmodic coryza, angina, and pharyngitis) and
rheumatism represent 8% and 7% rates, respective-
ly. The other diseases concern metabolic system
(%), oral pathology (3%), dermo-cosmetology
(2%), urinary system (2%) and cardio-vascular
system (1%).

According to the analyzed data, aerial parts
were the most frequently used plant parts (36%),
followed by leaves (30%), leafy stems (19%), flow-
ers or flowering tops (11%), and stems (4%) as
shown in Fig. 3.

In the field, users tend to pull the whole plant
instead of focusing only on the desired part (main-
ly leaves or flowers), which explains the large per-
centage of aerial parts being used.

http://jppres.com/jppres
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Figure 3. Percentage of plant parts used.

The results of this study showed that aerial
parts of this plant play an important role in herbal
medicine preparation in these regions, agreeing
with the results of studies in Morocco (Eddouks et
al, 2002; Jamila and Mostafa, 2014) and other
countries (Camejo-Rodrigues et al., 2003; De-la-
Cruz et al., 2007).

Besides, the preference for leaves is based on
the fact that photosynthesis mainly takes place in
this organ. The photosynthesis reservoirs created
contain secondary bioactive compounds. Also,
tanks and photosynthesis exudates, containing
secondary bioactive compounds (alkaloids, glyco-
sides, and essential oils, among others), have me-
dicinal values for the human body (Yetein et al.,
2013; Agbodeka et al., 2016).

The local population always looks for the easi-
est mode to prepare phytomedicaments. The de-
coction was the major preparation mode of herbal
medicines (33%) followed by powder preparation
(21%), infusion (15%), cataplasm (12%), raw form
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(9%), maceration (6%) inhalation (3%), and cooked
(1%) (Fig. 4).

This result agrees with other ethnobotanical
studies (Ziyyat et al., 1997; El-Hilaly et al., 2003;
Packer et al., 2012), which indicated that decoction
was the most used recipe; more than 89.23% of the
herbal preparations were in liquid form where
water was the solvent most used (Mrabti et al,
2019).

33%

oW W
G S G

(%)
S

Percentage (%)
5
S

o w o u
I
%
0,
K K
$
- 3
3
»
» M

Figure 4. Percentage of preparation modes used by
the respondents.

Different parts of the plant were also mixed
with tea, oil, milk, or honey to improve their me-
dicinal properties and their acceptability. For ex-
ample, the powder of B. cinerea mixed with oil for
rheumatism and mixed with honey for digestive
and respiratory system diseases.

The most widely used mode of administration
is oral, followed by external application, inhalation
of decoct, and inhalation of the burned plant. Simi-
lar findings were observed in other studies (Ed-
douks et al., 2002; Semenya et al., 2012).

The doses administered to the patient were not
very accurately measured (29%). they used some
measurements differ from one person to another.
The plant studied was taken with a handle (37%),
pinch (25%), spoon (20%), glass (12%), or other
tools (6%) (Fig. 5).

The dose used of B. cinerea plant was random,
which is manifested by harmful effects on the
health. The dose is what makes a substance a poi-
son (Bou-Idra et al., 2015).
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B. cinerea plant used for livestock feeding

The incorporation of shrub species in animal
production systems can be a viable alternative to
improve the utilization of land and, at the same
time, improve the diet of ruminants (Sdnchez et al.,
2006). The breeders of South-Eastern Morocco arid
areas use the grazed natural pastures as the main
feed resources. With increased feed and other farm
expenses, pasture is being re-examined as a meth-
od to reduce the costs of production.

40 37%

25%
20%
13 12%
10
6%
D L

Handle Pinch Glass Others

Percentage (%)
e
L=}

Spoon

Figure 5. Percentage of dose used by the respondents.

The contribution of the native pastures to the
nutritional requirements of domestic animals is
important in the areas of Figuig and Draa Tafilalet.
An agronomic survey was carried out to collect the
maximum information on the use of B. cinerea
plant in livestock feed.

Among the 197 people interviewed in these two
study zones, 142 answered the questions, of which
72.08% use B. cinerea plant as a forage food for
herbivorous animals as this native species is pre-
sent in the wild state and can withstand the hot
environment.

During the survey, the majority of interviewees
state that the B. cinerea plant begins to appear in
the last days of January and it wilts at the end of
June. The livestock feeding systems carried out in
these study areas are predominantly extensive
with large herds of indigenous livestock that freely
graze on large pieces of land (RIAM, 2017).
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One hundred and twenty-seven people let their
cattle move from one place to another in search for
B. cinerea plant and other pasture plants and 59
respondents mow, dry, and store this plant in the
spring, when grass growth is at its maximum. The
breeders avoid the creation of excess grazing when
the supply of grass exceeds the herd’s needs.

In animals’ habit, the most consumed part of
the plant is the upper part, which consists of the
flowers, leaves, and stems. The stems must be fine
for the forage to be easily harvested by the animal
and chewed.

The breeders noted that there is a positive effect
on animals when they eat the B. cinerea plant. They
declared that during this period, there is an in-
crease in milk yield (39%), the appearance of a
pleasant flavor to milk and meat (27%), an in-
creased meat production (18%), and an improve-
ment of the growth and finish of young animals

(16%).

Study limitation

This study was performed in four areas from
Figuig province and five areas from Draa-Tafilalet
region. During this study, 197 persons were con-
tacted. However, further studies including other
areas and regions, and a larger surveyed popula-
tion could be performed to better understand the
traditional uses of Brocchia cinerea.

Additionally, different obstacles were encoun-
tered and have influenced the progress of this
study, such as:

- The limited access to the population of concern
(the respondents were in hard-to-reach areas);

- The population concerned of this study, partic-
ularly women, were very shy and sometimes
feel discouraged to provide detailed answers;

- The majority of interviewed persons were illit-
erate, which makes it necessary to use a tradi-
tional survey method based on paper surveys
and face-to-face interviews, instead of collecting
information online to save time and minimize
charge.
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CONCLUSIONS

The majority of the studied population have
difficult access to Western medicines due to the
high cost and usually resort to their own tradition-
al remedies. Figuig and Draa Tafilalet have a repu-
tation as important regions of Morocco in which
phytotherapy is an integral part of the human
healthcare system. B. cinerea plant is among the
spontaneous and endemic species used specifically
in traditional medicine of these regions, which
may be shown to have therapeutic value once they
have been experimentally and clinically tested.

The elderly and people with no formal educa-
tion were found the most users of this herbal med-
icine and consequently are more knowledgeable,
which underlies the question on the conservation
of this traditional knowledge through generations.
Digestive disorders were found as the most ail-
ments treated with the B. cinerea plant in these
provinces. The most common preparation mode
was decoction, powder, and infusion, and most of
the medicines are administered orally.

The current study proved that the grazing tech-
nique is widely practiced by the population of
South-Eastern Morocco. The low socio-economic
level of these regions is one of many reasons that
species like B. cinerea are incorporated into the
livestock feeding system to improve the quality of
forage and meet the needs of animals.

This work represents valuable documentation,
which allows preserving the knowledge on the use
of B. cinerea. Besides, protective measures are es-
sential to conserving natural herbal resources that
are present in these study areas to prevent their
overexploitation.
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