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Abstract. Haloxylon scoparium (syn. Hammada scoparia, in Arabic: remth) is a steppe species characteristic of the Saharan 
Atlas and belongs to the family Amaranthaceae. An ethnobotanical survey on H. scoparia was carried out in the local popula-
tion of the Naâma region. Using 200 questionnaire forms, this ethnobotanical study made it possible to identify the different 
uses of the species against various health problems. The results show that H. scoparia is well known by the population for 
its therapeutic virtues, with a level of knowledge of 96% and a fidelity index of 42%. As many as 192 respondents reported 
its use against 18 conditions, including diseases of the digestive system, injuries, skin inflammation, diabetes, and scorpion 
stings, which occupy the first place with a rate of 43%. Leaves have an intraspecific use value of 55.6%, and decoction of the 
leaves followed by the powder alone or in combination is the most used preparation method. This steppe species deserves to 
be valued on a large scale for its socio-economic and ecological aspects but also for its therapeutic effects. 
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1. Introduction 

	 The use of herbal remedies is still one of the most 
prevalent forms of medicine around the world. They 
represent the only source of medicines for nearly 90% 
of the population in some African countries (Cogne 
2002). Medicinal plants remain an important and de-
cisive source for pharmacology and the development 
of drugs. The constituents of plants are used directly 
as therapeutic agents but also as raw materials for the 
synthesis of drugs or as models for pharmacologically 
active compounds (Ameenah 2006). Plant species have 
always been essential also for food, health care, construc-
tion, and for purification of the air and water. All of the 
services provided by plant biodiversity make it crucial 
for humanity. For centuries, plants have always cured 
people, empirically, guided by tradition or customs. Most 
of the great physicians of the past were phytotherapists 
(Goeb 1999). This ancestral empirical knowledge re-
mains strongly used by current generations despite the 
progress of modern medicine (Koné & Kamanzi 2006). 
Among the scientific disciplines interested in traditional 

herbal medicine, ethnobotany is considered a science that 
enables popular knowledge to be translated into scientific 
knowledge (Tahri et al. 2012). Ethnobotany was origi-
nally defined as the study of plants used by indigenous 
peoples (Ritter et al. 2015), that is how individuals in a 
specific culture and area use local plants (Ebadi & Eft-
ekharian 2019). Ethnobotany also helps to understand the 
role of ancient and contemporary human interventions 
on the plant environment and the nature of the links that 
result from it (Crozat 2001). An ethnobotanical survey 
is a type of fieldwork that consists in collecting data on 
the traditional use of medicinal plants. Indeed, there are 
about 500 000 species of plants on earth, of which about 
80 000 have medicinal properties (Quyou 2003). Many 
studies have been carried out on the ethnobotany of 
steppe species (e.g. Ould el Hadj et al. 2003; Rebbas & 
Bounar 2014; Bakiri et al. 2016; Jaouadi et al. 2016). This 
survey, conducted among traditional healers, herbalists, 
and other individuals living in contact with medicinal 
plants, highlights an ancestral practice that is very ef-
fective in treating diseases. In this context we chose to 
focus this ethnobotanical study in the population of the 
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Fig. 1. Distribution of survey sites in the Naâma region

Naâma region on the pre-Saharan species Haloxylon 
scoparium, of therapeutic interest.

2. Material and methods

2.1. Description and choice of localities for the survey

	 Haloxylon scoparium (syn. Hammada scoparia 
(Pomel) Iljin) is very rich in bioactive molecules, so 
it is considered to be a potential source of new drugs 
(Ksouri et al. 2012). Our choice was guided by the use 
of the articulated and leafy branches of this shrub in 
folk medicine. Its effectiveness has been proven when 
used either alone or in combination with other species 
to treat various health problems. The ethnobotanical 
survey was carried out across 15 sites (Fig. 1), spread 
over all the communes of the wilaya of Naâma, to have 
an overview of local traditional uses. 
	 Naâma extends over an area of 29  514.10 km2, 
which represents 1.14% of the territory of Algeria. It 
is a wilaya with an agro-pastoral vocation, has signifi-
cant steppe rangelands and groundwater resources. It 
is located between the Tell Atlas to the north and the 
Saharan Atlas to the south, in the southwest part of the 
high plateaus.

2.2. Ethnobotanical research

	 Ethnobotanical surveys were carried out in the de-
partment of Naâma during the 2017/2018 campaigns. 
The survey gathered information on the socio-economic 

and ecological importance of Haloxylon scoparium 
from 200 respondents (94 men and 106 women). They 
were traditional practitioners, herbalists and other 
people who had acquired traditional know-how based 
on medicinal plants. The approach of those interviewed 
was based on dialogue in the vernacular, taken sepa-
rately within their environment.

2.3. Processing and analysis of ethnobotanical data 

	 The ethnobotanical information gathered was 
recorded on raw data sheets, next transferred to a da-
tabase, processed, and analysed to obtain standardized 
data. They covered first of all the frequency of use of 
H.  scoparium in the region and the most commonly 
mentioned parts and methods of preparation. Then, 
several ethnobotanical indices were calculated.
	 The Cultural Importance Index (CI) is used to as-
sess the importance of a plant in a given category of 
use (Tardío & Pardo-De Santayana 2008). The values 
reflect the quantified importance of each category of 
use of a species in the environment. CI is calculated by 
the following formula of the cited authors:

where N is the total number of informants and UR is 
the number of informants using a given species for a 
specific category of use. 

CI = ∑  ∑
uNC IN URui

N
u=u1 I=1
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Table 1. General information on the 200 people surveyed

Demographic data Number %

Sex

Women

Men

106

94

53.0

47.0

Age

20-40

41-60

61-80

>80

59

97

40

  4

29.5

48.5

20.0

  2.0

Educational level

Illiterate

Primary

Secondary

University

64

27

68

41

32.0

13.5

34.0

20.5

	 The level of knowledge (NC) index (N’guessan et 
al. 2015) is calculated as follows:

NC = (N/I) × 100%,

where N is the number of people recognizing the species, 
and I is the number of people interviewed. The following 
classes of species are distinguished: very well-known 
if NC is >75%; well-known if NC is between 50% and 
75%; moderately known if NC is between 25% and 
50%; little known if NC is up to 25%, and unknown 
if NC = 0%.
	 The fidelity index (IF) is calculated according to the 
formula (Guèye et al. 2012):

IF = (Ip/Iu) × 100%,

where Ip is the number of informants who affirmed the 
use of a species in a given category and Iu is the number 
of informants interviewed. This index makes it possible 
to measure the degree of relative use of each of the 
plants concerned.
	 In the formula of the intraspecific use value IUV = 
VUorg / VUtot × 100% (Masharabu et al. 2010), organ 
use value VUorg is the number of diseases or uses cited 
for a given organ, and total use value VUtot is the total 
number of diseases or uses cited for the species. This 
index helps to determine the organs of relatively high 
importance to the local communities and the use value 
of the various organs in medicinal recipes.

3. Results and discussion

3.1. Demographic characteristics 

	 Out of the 200 people surveyed, 53% were female 
(Table 1). This corresponds to the general population 
and housing census (RGPH), where the number of 
women for the year 2016 in the age group of 20-50 years 
was 61472, compared to 57570 men (D.P.S.B de Naama 
2020). The median age of the respondents was within 

the range of 41-60 years. In the department of Naâma, 
people over 50 years of age have a higher frequency of 
use of medicinal plants, compared to the age class of 
young people, 20-40 years old, where the percentage 
of use is around 29%. In the study region, educational 
levels of the people surveyed varied and as many as 
36% of phytotherapy users were illiterate (Fig. 2). The 
knowledge of informants and their level of education 
are also a variable to be taken into account because, in 
traditional medicine, the statements of an illiterate or an 
expert are intertwined (El Rhaffari et al. 2002). In fact, 
illiteracy, limited financial means, and the traditions of 
local populations (especially nomads) contribute to the 
use of medicinal plants to treat their ailments.

Fig. 2. Distribution of the frequency of medicinal use of Haloxylon scoparium according to the level of education in the Naâma region

Biodiv. Res. Conserv. 72: 39-46, 2023
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Table 2. Frequencies and values of organ use of Haloxylon scoparium

Organ Frequency of use 
(% of records)

No. of diseases 
treated

IUV(% of 
diseases)

Leaf 58.03 10 55.6

Leafy stem 26.36 8 44.4

Root 4.68 3 16.7

Seed 1.56 1 5.6

Whole plant 9.37 5 27.8

Total no. of diseases treated 18

Explanations: IUV= intraspecific use value, i.e. percentage of diseases treated with the use of the given organ

Fig. 3. Classification of the methods of preparation of Haloxylon scoparium in the Naâma region

3.2. Ethnobotanical characteristics

3.2.1. Plant parts used 

	 The percentages of various plant organs used have 
been calculated to determine the most popular uses 
(Table 2). Overall, our study indicates that the leaves of 
Haloxylon scoparium are the most used by the popula-
tion of Naâma (58.03% of records), followed by leafy 
stems (26.36%), the whole plant (9.37%), and finally 
roots and seeds (4.68% and 1.56%, respectively).
	 Our analysis shows that the different organs of 
H. scoparium (leaf, root, leafy stem, seed, etc.) are used 
for treatment of 18 diseases. The use value of the dif-
ferent organs varies according to the conditions and the 
respondent. Leaves represent the highest intraspecific 
use value of 55.6% for the species whose total use value 
(VUtot) is 18 (Table 2).

3.2.2. Method of preparation

	 The average percentage of responses from respon-
dents for the preparation methods were classified as 
follows: decoction (39.5%) is the most used method, 
followed by the powder alone or combined, others 

(infusion, maceration, cooked,…), and poultice: 29%; 
24.5%; 4.5% and 2.5%, respectively (Fig. 3).
	 Most preparations (decoctions, infusions or mac-
eration) are taken orally or with a bath. However, the 
powder of the dry plant material – mixed or not with 
butter, olive oil, henna, milk, honey, etc. – is used ex-
ternally for the treatment of wounds, scabies, and other 
infections of the skin. 

3.2.3. Therapeutic indications 

	 Field surveys in the local population show that 
the plant has multiple uses, since it is applied for the 
treatment of many health problems: scorpion stings, 
stomach problems, infections, haemorrhoids, etc. (Fig. 
4; Table 3). The table shows the different therapeutic 
indications of Haloxylon scoparium according to the 
organs used. Given its healing power, respondents use it 
to treat various, often fatal conditions, such as scorpion 
stings.

3.3. Index calculations 

	 Various indices were calculated to reflect the level 
of knowledge and use of Haloxylon scoparium by local 
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Table 3. Presentation of the different therapeutic uses of Haloxylon scoparium in the Naâma region

No. Uses Part used Method of preparation Dosage

1 Bites of scorpions or 
snakes

leaf powder + pure butter 1 teaspoon of powder + 1 tbsp of pure 
butter (heated)

2 Tonsillitis leafy stem decoction or infusion 1 glass in evening

3 Influenza whole plant decoction 1 glass/day before sleeping, or inhaling 
steam

4 Constipation leaf decoction or infusion 1 glass before meal (3 times/day)

5 Helminthiasis leaf decoction 1 glass with main meal

6 Scabies whole plant decoction take a bath and wash well

7 Diabetes leaf powder + olive oil 1 teaspoon of powder + 1 tbsp of oil

8 Conjunctivitis leafy stem ‘Remth Steam’
(boiling)

once a week

9 Digestive problems leafy stem decoction 1 glass after meal (2 times/day)

10 Haemorrhoids leaf powder + honey small ball (3 times/week)

11 Fertility problems whole plant Take a vaginal steam bath 3 times/week

12 Leishmaniasis leafy stem powder + pure butter apply to skin (3 times/week)

13 Rheumatism whole plant powder (poultice) 1-2 times/week

14 Skin injury and infection leafy stem powder + olive oil tighten on wounds (until healing)

15 Internal diseases leaf decoction or infusion 1 glass/day

16 Eczema leaf powder + olive oil bring to boil, then apply to skin

17 Body weakness leafy stem decoction 1 glass on an empty stomach

18 Fever and muscle pain whole plant decoction or poultice 1 glass/day

Fig. 4. Classification of health problems treated with Haloxylon scoparium in the Naâma region
Diseases treated

people. These calculations are based on the number 
of  informants using the species for therapeutic pur-
poses. 

	 In respect of the results of earlier work and indices 
analysis (Tardío & Pardo-de-Santayana 2008; Medeiros 
et al. 2011; Albuquerque et al. 2014), with the level of 
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knowledge NC = 96%, the species is very well known 
and highly appreciated by the population for therapeutic 
purposes. Respondents from the region affirmed its use 
against scorpion stings with a high degree of consensus 
of 42%. The Cultural Importance Index (CI) is 0.96, cor-
responding to the highest number of respondents using 
this medicinal plant against a given health problem.
	 Our analysis of the results obtained from individual 
respondents in their own environment shows that herbal 
medicine is practiced by the population regardless of 
age, educational level or sex. We believe that group 
surveys would allow discussions between participants 
and, according to Alexiades (1996), group interviewing 
is a challenging exercise for individuals to provide infor-
mation. In this region, the informants (men and women) 
are concerned with traditional medicine. According to 
Chippaux (2011), the frequent use of traditional health-
care is a rule in indigenous populations (75%). 
	 People have used plants for therapeutic purposes 
since prehistoric times (Fleurentin et al. 2002). The local 
population uses H. scoparium collected directly from 
the study area. Few people buy the plant, whose price 
is about 40 Algerian Dinars for 100 g. In the region, 
different parts are applied for therapeutic purposes: 
leaves, flowers, roots, fruits, seeds, etc. This is consistent 
with the results reported previously (Lahsissen 2010; 
Benaradj et al. 2015, 2017, Benaradj & Boucherit 2022). 
Leaves of H. scoparium (also leafy twigs) are the most 
used parts in the different therapeutic preparations, with 
an intraspecific use value of 55.6%.They are the site of 
photosynthesis and storage of secondary metabolites 
responsible for the biological properties of the plant 
(Bigendako & Lejoly 1990). In addition, the use of 
leaves alone is better for plant survival, as the use of 
whole plants or roots can seriously threaten the local 
flora (Umair et al. 2017). Better use of medicinal plants 
can be promoted by raising awareness among users of 
the policy to be adopted to teach good plant harvest-
ing practices, their management, and in situ protection 
(Yaici et al. 2020).
	 Our surveys of the local population revealed that as 
many as 192 respondents reported the use of H. sco­
parium for therapeutic purposes, with a 96% knowledge 
level and a 42% fidelity index. More than 18 conditions 
are treated with H. scoparium, e.g. skin diseases, diges-
tive diseases, haemorrhoids, respiratory diseases, eye 
disease, gynaecological diseases, diabetes, and scorpion 
stings. These results corroborate those of Telli et al. 
(2016), who assert the use of this species against various 
health problems and especially in the traditional treat-
ment of diabetes in the region of Ouargla (south-eastern 
Algeria).
	 Salah et al. (2002) have shown that the aqueous 
extract of H. scoparium has an anti-cancer activity, 
larvicidal effect, and is also traditionally used for scor-

pion bites. Despite many uses of the plant in traditional 
medicine, very few ethnobotanical studies have been 
considered to date. Our surveys conducted in the lo-
cal population of Naâma indicate that H. scoparium 
is recommended against scorpion stings and other 
envenomations (bites of snakes and venomous insects, 
by 43% of respondents. A teaspoon of H. scoparium 
powder, combined with a tablespoon of pure ovine but-
ter, slightly heated, is given to the patient immediately 
after the sting. As many as 50% of the interviewees are 
convinced that this method allows collecting the most 
active ingredients (Boucherit et al. 2017; Benaradj et al. 
2017; Boucherit 2018; Boucherit et al. 2018; Benaradj 
& Boucherit 2022).
	 Other therapeutic uses of the species in the area 
include the treatment of gastric problems (acid indi
gestion, ulcer, upset stomach, gastroenteritis, food 
poisoning, etc.). This type of treatment was reported 
earlier by Adli & Yousfi (2001) in the region of Djelfa. 
The species is also recommended as antidiabetic, by 
infusion of the aerial part of the plant. The same use was 
described by Bnouham et al. (2002). Besides, the plant 
is indicated against inflammations and injuries, as pow-
der mixed with olive oil for external use. Moreover, this 
species is applied by the Moroccan population (Eddouks 
et al. 2002) and seems to be effective for treatment of 
bloating, bitterness, diseases of the urinary tract, and 
rheumatism.
	 Snake bites and scorpion stings are the cause of death 
around the world. Obviously, the study of effects of 
H. scoparium remains to be completed by more in-depth 
investigations. Resorting to traditional methods and the 
know-how of the local population remains essentially 
verbal, so the approach applied in out study makes it 
possible to perpetuate the knowledge and scientifically 
improve the therapeutic use of this plant.

4. Conclusions

	 The ethnobotanical surveys carried out in the Naâma 
region have made it possible to gather practical informa-
tion relating to the therapeutic use of the medicinal plant 
Haloxylon scoparium. We found that its aerial parts 
(stems and leaves) are the most used against scorpion 
envenomation, as a spoon of plant powder combined 
with pure sheep butter.
	 Our results are similar to those from Morocco and 
Tunisia since the frequency of use of medicinal plants 
is closely linked to the profile of the people surveyed. 
Thus, the young, compared to the elderly, generally do 
not know the names or the usefulness of the majority of 
plant species. Women and men have shared medicinal 
knowledge, with a slightly higher percentage of herbal 
medicine use by women. It should be noted that despite 
the drugs and all the chemical arsenal of modern medi-
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cine and the large pharmaceutical groups, there is still an 
involvement of local communities in the Naâma region 
in the conservation of popular know-how in traditional 
herbal medicine. This popular knowledge, considered 
as heritage, can constitute a platform for the exchange 
of experiences and valuable information concerning the 
traditional use of medicinal plants. 

Author Contributions: 
Research concept and design: H. Boucherit, A. Benaradj
Collection and/or assembly of data: H. Boucherit, A. Benaradj
Data analysis and interpretation: H. Boucherit, A. Benaradj
Writing the article: H. Boucherit, A. Benaradj
Critical revision of the article: H. Boucherit, A. Benaradj
Final approval of article: H. Boucherit, A. Benaradj

References

Adli B. Z. & Yousfi I. 2001. Contribution A L’étude Ethno-
botanique des plantes médicinales dans la région de 
Djelfa. Activité antibactérienne des huiles essentielles 
des feuilles de Pistacia atlantica Desf. Mémoire 
d’ingénieur d’état en agropastoralisme, Centre Uni-
versitaire Ziane Achour de Djelfa. 97 p.

Albuquerque U., Lucena R. & Alencar N. 2014. Methods 
and techniques used to collect ethnobiological data. 
methods and techniques in ethnobiology and ethno
ecology. edited by: albuquerque u, Da Cunha L, Lu
cena R, Alves R., New York, Springer, p. 15-37.

Alexiades M. 1996. Selected guidelines for ethnobotanical 
research a field manual. The New York Botanical 
Garden. 306 pp.

Ameenah G. F. 2006. Medicinal plants: traditions of yester
day and drugs of tomorrow. Molecular Aspects of 
Medicine 27(1): 1-93. https://doi.org/10.1016/j.
mam.2005.07.008

Bakiri N., Bezzi M., Khelifi L. & Khelifi-Slaoui M. 2016. 
Enquête ethnobotanique d’une plante médicinale 
Peganum Harmala L. dans la région de M’sila, Revue 
Agriculture. Numéro Spécial 1: 38-42.

Benaradj A. & Boucherit H. 2022. Ethnobotanical study of 
the plant of medicinal interest Saccocalyx satureio­
ides  Coss. & Durieu (Lamiaceae) in the region of 
Naâma (Algeria). Biodiv. Res. Conserv. 68: 27-34. 
https://doi.org/10.14746/biorc.2022.68.4

Benaradj A., Boucherit H., Bouazza M. & Hasnaoui O. 
2015. Ethnobotanique du pistachier de l’atlas (Pistacia 
atlantica) auprès la population de Béchar (Algérie 
occidentale). Journal of Advanced Research in Science 
and Technology 2(1): 139-146.

Benaradj A., Boucherit H. & Hasnaoui O. 2017. Ethnobota-
ny of plant with medicinal interest of Ziziphus lotus L. 
in the region of Naâma. PhytoChem & BioSub Journal 
11(3): 215-225. DOI:10.163.pcbsj/2017.11.3.215

Bigendako M. & Lejoly J. 1990. La pharmacopée tradition-
nelle au burundi. pesticide et médicament en santé 
animale. Pres. Univ. Namur p. 425-445. 

Bnouham M., Mekhfi H., Legssyer A. & Ziyyat A. 2002. 
Ethnopharmacology Forum Medicinal Plants Used 
In The Treatment Of Diabetes In Morocco. Int. J. 
Diabetes & Metabolism 10: 33-50.

Boucherit H. 2018. Étude ethnobotanique et floristique de la 
steppe à Hammada scoparia (Pomel) dans la région 
de Naâma (Algérie occidentale), Thèse de Doctorat. 
Département d’Agronomie. Faculté des Sciences de 

la Nature et de la Vie, des Sciences de la Terre et de 
l’Univers. Université Abou Bakr Belkaïd Tlemcen., 
175 pp.

Boucherit H., Benabdeli K. & Benaradj A. 2017. Con-
tribution to the phytotherapy against scorpion sting 
envenomation in the Naama region (Algeria). Lazaroa 
38(1): 75-82.

Boucherit H., Benaradj A., Boughalem M. & Benabdeli K. 
2018. Ethnobotanical study of Hammada scoparia 
(Pomel) Iljin in the region of Naâma (south-western 
Algeria) Arabian Journal of Medicinal & Aromatic 
Plants 4(2): 66-75. https://doi.org/10.48347/IMIST.
PRSM/ajmap-v4i2.13915

Chippaux J. 2011. Estimate of the Burden of Snakebites in 
Sub-Saharan Africa: A Meta-Analytic Approach. 
Toxicon 57(4): 586-99.

Cogne A. L. 2002. Phytochemical investigation of plants 
used in african medicine: dioscorea sylvatica (dios
coreaceae), Urginea altissima (Liliaceae), James 
brittenia fodina And James brittenia elegantissima 
(Scrophulariaceae), M.S. Thesis, University of Lau-
sanne, Switzerland.

Crozat S. 2001. Contribution de l’ethnobotanique a la restau-
ration des jardins historiques: recherches appliquées 
sur l'histoire des végétaux. Ed. Les nouvelles de 
l'archéologie, Paris, p. 83-84.

D.P.S.B de Naama 2020. Direction de la Programmation et 
du Suivi Budgétaires. Monographie de la wilaya de 
Nâama, 165 pp.

Ebadi M. & Eftekharian R. 2019. Ethnobotanical study of 
medicinal plants used in Ahar-Arasbaran (protected 
area in East Azerbaijan Province of Iran). Mediterra-
nean Botany 40(2): 209-214. https://doi.org/10.5209/
mbot.62985

Eddouks M., Maghrani M., Lemhadri A., Ouahidi M. L. 
& Jouad H. 2002. Ethno-pharmacological survey of 
medicinal plants used for the treatment of diabetes 
mellitus, hypertension and cardiac diseases in the 
south-east region of Morocco (Tafilalet). J. Ethno-
pharmacol. 81(1): 81-100.

El Rhaffari L., Hammani K., Benlyas M. & Zaid A. 2002. 
Traitement de la leishmaniose cutanée par la phyto-
thérapie au Tafilalet. Biologie & Santé 1(4): 45-55.

Fleurentin J., Pelt J. M. & Mazars G. (eds.). 2002. Des 
sources du savoir aux médicaments du futur. Actes 4e 
congr. Eur. Ethnopharmacol., Metz. IRD-Sfe. 468 pp.

Goeb Ph. 1999. Aromathérapie pratique et familiale. Ed. Mdb. 

Biodiv. Res. Conserv. 72: 39-46, 2023

http://brc.amu.edu.pl/Author-Hafidha-Boucherit/214607
https://drive.google.com/file/d/1fuoTwpcex9OoPGWb4K-jiYthtle7Gj9d/view?usp=sharing
https://revistas.ucm.es/index.php/LAZA
https://www.researchgate.net/journal/Mediterranean-Botany-2603-9109
https://www.researchgate.net/journal/Mediterranean-Botany-2603-9109
https://doi.org/10.1016/j.mam.2005.07.008
https://doi.org/10.48347/IMIST.PRSM/ajmap-v4i2.13915
https://doi.org/10.5209/mbot.62985


46

Guèye M., Cissé A., Diatta D., Diop S. & Koma S. 2012. 
Etude ethnobotanique des plantes utilisées contre la 
constipation chez les malinké de la commune rurale 
de tomboronkoto, kédougou (Sénégal). International 
Journal of Biological and Chemical Sciences 6(2): 
773-781. http://Dx.Doi.Org/10.4314/Ijbcs.V6i2.19

Jaouadi S., Vincent L., Bout-Roumazeilles V., Siani G. & 
Lakhdar R. 2016. Environmental changes, climate 
and anthropogenic impact in southern-eastern-tunisia 
during the last 8 kyr. climate of the past, European 
Geosciences Union 12(6): 1339-1359.

Koné M. W. & Kamanzi A. K. 2006. Inventaire Ethnomédi-
cal et évaluation de l’activité anthelminthique des 
plantes médicinales utilisées en Côte D’ivoire contre 
les helminthiases intestinales. Pham. Méd. Trad. Afr. 
14: 55-72.

Ksouri R., Ksouri W., Jallali I., Debez A., Magne C., Hi-
roko I. & Abdelly C. 2012. Medicinal halophytes: 
potent source of health promoting biomolecules with 
medical, nutraceutical and food applications. Critical 
Reviews in Biotechnology 32: 289-326.

Lahsissen H. 2010. Recherches ethnobotaniques et floris-
tiques des plantes médicinales utilisées dans la région 
de zaîr (maroc occidental). Thèse de doctorat national, 
université mohamed v, facultés des sciences. Rabat, 
Maroc. 258 pp.

Masharabu T., Noret N., Lejoly J., Bigendako M. J. & 
Bogaert J. 2010. Étude comparative des paramètres 
floristiques du parc national de la ruvubu, burundi. 
Geo-Eco- Trop. 34: 29-44.

Medeiros M. F. T., Silva P. S. & Albuquerque U. P. 2011. 
Quantification in ethnobotanical research: A pano
rama  of the techniques used from 1995 To 2009. 
Sitientibus. Série Ciências Biológicas 11: 211-230.

N’Guessan K., Assi-Kaudjhis C. & Kouassi K. H. 2015. 
Ethnobotanical study of antitussive plants used in 
traditional medicine by abbey et krobou populations, 
in the South of côte d’Ivoire. International Journal of 
Advances in Pharmacy Biology and Chemistry 4(2): 
513-522.

Ould E., Hadj M., Hadj-Mahammed M. & Zabeirou H. 
2003. Place of the spontaneous plants samples in the 
traditional pharmacopoeia of the area of Ouargla (Sep-
tentrional East Sahara). Courrier du Savoir 3: 47-51.

Quyou A. 2003. Mise au point d’une base de données sur les 
plantes médicinales, exemple d’utilisation pratique de 
cette base. Thèse De Doct. Univ. Ibn Tofail. Fac. Sci. 
Kénitra, Maroc. 110 pp.

Rebbas K. & Bounar R. 2014. Études floristique et ethnobota-
nique des plantes médicinales de la région de M’sila 
(Algérie). Phytothérapie 12: 284-291.

Ritter M. R., Silva T. C., Araújo E. & Albuquerque U. P. 
2015. Bibliometric analysis of ethnobotanical research 
in Brazil (1988-2013). Acta Bot. Bras. 29(1): 113-119.

Salah H. B., Raoudha J., Marie-Thérèse M., Nigel C. V., 
Renée J. G., Monique S. J. S & Mohamed D. 2002. 
Flavonol triglycosides from the leaves of Hammada 
scoparia (Pomel). Chem. Pharm. Bull. 50: 1268-1270.

Tahri N., El Basti A., Zidane L., Rochdi A. & Douira A. 
2012. Etude ethnobotanique des plantes médicinales 
dans la province de settat (Maroc). Journal of Forestry 
Faculty 12(2): 192-208.

Tardío J. & Pardo-De-Santayana M. 2008. Cultural impor-
tance indices: a comparative analysis based on the 
useful wild plants of Southern Cantabria (Northern 
Spain). Economic Botany 62(1): 24-39.

Telli A., Esnault M. & Khelil A. 2016. An ethnopharma-
cological survey of plants used in traditional diabetes 
treatment in south-eastern Algeria (Ouargla province). 
Journal of Arid Environments 127: 82-92.

Umair M., Altaf M. & Abbasi A. 2017. An ethnobotanical 
survey of indigenous medicinal plants in hafiza bad 
district, Punjab-Pakistan. PLoS ONE 12(6): e0177912. 
https://doi.org/10.1371/journal.pone.0177912

Yaici K., Dhamna S. & Toumi M. 2020. Contribution to the 
floristic and ethnobotanic study of the most utilized 
medicinal plants in the Sétifian Tell (south of the Ta-
mentout forest) east Algeria. Mediterranean Botany 
41(1): 55-65. https://doi.org/10.5209/mbot.61412 

Hafidha Boucherit & Abdelkrim Benaradj Therapeutic properties of the woody plant Haloxylon scoparium Pomel in the steppe...

http://Dx.Doi.Org/10.4314/Ijbcs.V6i2.19
https://doi.org/10.1371/journal.pone.0177912
https://doi.org/10.5209/mbot.61412



