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Abstract 
Traditional medicinal plants play a vital role in healthcare, particularly in developing countries where they are used by 80% of the population. In Somalia, with its rich biodiversity, traditional medicine is essential due to limited access to formal medical infrastructure and a prevalent nomadic lifestyle. This study aims to evaluate the ethnomedicinal and pharmacological properties of traditional medicinal plants in Somalia's Lower Shabelle Region and document their usage by the local population. Data were collected through field walks, interviews, and market surveys, focusing on plant species, local names, parts used, and usage methods. The findings highlight that traditional remedies are integral to local healthcare, addressing common ailments such as fever, sore throats, respiratory issues, and skin conditions. The study underscores the need for modern research to integrate Somali traditional herbal medicine into contemporary healthcare, recognizing its potential to address serious health issues and emerging diseases.
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Introduction 
The World Health Organization (WHO) reports that traditional medicines derived from medicinal plants are still utilized by 80% of the population in developing countries (Mishra et al., 2013; Duraipandiyan et al., 2006; Chin et al., 2006). It is estimated that there are approximately 374,000 plant species globally, with 28,187 of these species recognized for their medicinal use by humans (Christenhusz and Byng, 2016; Vaou et al., 2021). Medicinal plants have been utilized by populations worldwide for thousands of years. Medicinal plants serve as the basis for numerous contemporary medicines, nutraceuticals, dietary supplements, and pharmaceutical products (Mahesh & Satish, 2008; Dias et al., 2012). Additionally, medicinal plants are abundant in secondary metabolites (Evert, 2006).  One of the most striking features of the African continent is its extensive biodiversity, encompassing a wide range of flora and fauna. This ecological wealth equips the African population with diverse traditional approaches for treating ailments, drawing upon the natural resources available to them (Simoben et al., 2020).
Ethnobotany is the discipline that examines the interactions between plants and people, with a specific focus on traditional cultures. The historical utilization of medicinal plants traces back to the origins of human civilization and remains an essential component of the cultural practices of numerous indigenous communities across Asian and African nations (Amde, et al., 2020).
Traditional medicine constitutes a crucial aspect of Somalia's healthcare framework, given the constrained accessibility to formal medical infrastructure, a situation exacerbated by the nomadic lifestyle prevalent among a considerable segment of the populace. These healers employ a variety of methodologies, ranging from ritualistic practices aimed at mollifying perceived spiritual causes of afflictions to specialized techniques such as bone manipulation, which frequently demonstrate efficacy (Samuelsson et al., 1991). The flora of Somalia encompasses a total of 3165 species, with approximately 800 species being unique to the region, indicating a notably high level of endemism, particularly for an arid environment. As anticipated in comprehensive botanical surveys, the discovery of new species, approximately 400 in total, occurred alongside the documentation of numerous plant species previously unrecorded within the country's borders (Musselman, 2007).
The herbal remedy (Daawo-dhireed) is widely embraced in rural Somali settings and serves as an alternative therapeutic approach. Each nomadic rural community possesses unique indigenous knowledge accumulated over generations. This ancient herbal medical wisdom has been transmitted through ancestral lines to contemporary nomadic populations, who continue to uphold and apply traditional plant-based healing practices to this day. Non-urban inhabitants exhibit a heightened reliance on traditional healing modalities, viewing them as intrinsic components of their sociocultural fabric. A substantial portion of the Somali populace either has direct experience with or maintains affiliations to herbal remedies. Maladies such as fever, sore throats, sinusitis, respiratory afflictions, and dermatological conditions are frequently addressed through traditional medicinal practices across diverse regions of Somalia (Hasan et al., 2022).  In Table 1, the specimens, depicting various indigenous plant species, exhibited efficacy against gram-positive bacteria. Among them, only one plant extract (Achyranthes aspera) demonstrated activity against the gram-negative bacterium E. coli, while another plant extract (Balanites aegyptica) displayed efficacy against the yeast C. albicans. However, none of the extracts exhibited antifungal activity at the tested concentration. Taking into account the observed activities of both aqueous and ethanolic extracts derived from identical plant sources, it is evident that, aside from Aerva persica, the ethanolic extracts generally exhibit greater potency (Elmi et al., 1986).
Despite its significant contribution to society, especially in addressing serious health problems including new and emerging diseases, Somali traditional herbal medicine has not received the attention it deserves in modern research and development. The study aims to assess the plant-based ethnomedicinal and pharmacological characteristics of traditional medicinal plants in the Lower Shabelle Region of Somalia and document the traditional medicinal plants used by the local people
Table 1: Antimicrobial Properties of Selected Medicinal Plants from Somalia, (Elmi et al., 1986). 
	Plant species
	Family Name
	Plant part
	Vernacular name
	Type of extract
	Diameter zone of inhibition (mm)e observed for a concentration of 50 mg/ml 
	

	
	
	
	
	
	B. subtilis
	S. aureus

	Acacia bussei 
	Mimosaceae
	R
	Galool
	H2O, EtOH
	18/20b
	17/20

	Acacia tortilis 
	Mimosaceae
	SB
	Qurac
	H2O
	14
	16

	Achyranthes aspera L.
	Amaranthaceae
	R
	Sariibiye
	H2O
	-
	-

	Adansonia digitata L.
	Bombacaceae
	F
	Yaaq
	EtOH
	lost
	25

	Adenia aculeata 
	Passifloraceae
	R
	Boqol- Bireed
	H2O, EtOH
	-/-
	-/-

	Adenium obesum 
	Apocynaceae
	R
	Ombo Gaduud
	EtOH
	20
	-

	Aerva persica 
	Amaranthaceae
	R
	Hamboohi
	H2O, EtOH
	13/-
	-/-

	Balanites aegyptica (L.) 
	Zygophyllaceae
	R
	Shillan
	EtOH
	14
	-

	Barleria proxima
	Acanthaceae
	R
	Shiish
	H,O
	14
	-

	Caesalpina bonduc (L.) 
	Caesalpiniaceae
	AP
	Sabciin
	H2O
	-
	-

	Cassia occidentalis L.
	Caesalpiniaceae
	WP
	Jibaari (= Diir Jinni)
	H2O
	-
	-

	Chasmanthera dependens
	Menispermaceae
	R
	Magaago- ombe
	EtOH
	-
	-

	Cordia sinensis 
	Boraginaceae
	SB
	Mareer
	H2O
	14
	-

	
	
	L
	
	H2O
	-
	-

	Croton menyhartii 
	Euphorbiaceae
	S
	Bogcadde
	H2O
	-
	-

	Cyperus esculentus L.
	Cyperaceae
	R
	Qunjo
	EtOH
	14
	14

	Euphorbia robecchi
	Euphorbiaceae
	SB
	Dharkeen
	EtOH
	16
	16

	Euphorbia tirucalli L.
	Euphorbiaceae
	Br
	Dano
	EtOH
	-
	-


a AP = aerial parts, Br = branches, F = fruits, L = leaves, R = roots, S = Seeds, SB = stembark, TL = twigs and leaves, WP = whole plant.
b The activity of the aqueous and the ethanolic extract, respectively.
c active against E. coli (diameter zone of inhibition 16 mm).
d active against C. albicans (diameter zone of inhibition 24 mm).
e Concentration tested: 50 mg/ml in holes with a diameter of 10 m
Materials and Methods 
Ethnobotanical Data Collection Techniques and Procedures
The study utilized primary data supplemented by an advanced and comprehensive literature review of previous studies. Following Martin's methodology, ethnobotanical data were collected from May 2 - 10, 2024 (Martin, 1995). The process involved guided field walks, individual and group discussions, and market surveys using semi-structured interviews. A pre-prepared checklist of questionnaires, translated from English to Somali, was used for the interviews. Informants and key informants participated in these sessions, with times and locations set according to their preferences. Plant specimen collection was conducted during guided field walks, with specimens pressed and dried for voucher samples. Preliminary discussions with herbal drug sellers, farmers, pharmacists, and local village heads in the Lower Shabelle region identified 15 knowledgeable individuals. These individuals participated in face-to-face interviews, where an Interview Form addressed details such as plant species name, local name, part used, usage purpose and method, locality, collection time, and post-use complaints. Participants confirmed plant parts visually and identified plant localities. Plant images from the literature were shown for further confirmation. The gathered information was analyzed, and the results were presented in tabular form. 

Table 2. Participants Engaged in the Interview
	Full name 


	Age 


	District 


	Education



	A****C*** C ****
	33
	Afgoye 
	High School

	B*****F*** A*****
	45
	Afgoye
	High School

	A** X*** A****
	62
	Afgoye
	High School

	N**** S**** W*****
	44
	Afgoye
	High School

	A** A***** K*****
	25
	Afgoye
	Bachelor’s degree

	H**** H****** O****
	23
	Afgoye
	Bachelor’s degree

	O*** N** A********
	49
	Wanlawayn
	High School

	S **** O*** H*****
	31
	Wanlawayn
	Bachelor’s degree

	M***** I****** A**
	69
	Wanlawayn
	Non-formal education

	D**** I***** H*****
	37
	Wanlawayn
	High School

	M**** H***** I******
	41
	Wanlawayn
	Non-formal education

	A**** I***** A ***
	40
	Marka 
	Bachelor’s degree

	S***** A** C****
	28
	Marka 
	Bachelor’s degree

	C**** A*** H*****
	49
	Marka 
	High school

	M***** A** I****** 
	27
	Marka 
	Bachelor’s degree


Description of the study area
The research was conducted within the Lower Shabelle region of Somalia, comprising the locales of Afgoye, Wanlawayn, and Marka. Geographically, the study area extends approximately from 1° N to 2° N latitude and 44° E to 45° E longitude, with elevations ranging from sea level to approximately 500 meters above sea level. Encompassing an estimated land area of 10,000 square kilometers, Lower Shabelle is delineated by its adjacency to the Bay region to the south, Bakool region to the west, Middle Shabelle region to the northwest, and the Indian Ocean coastline to the north and east. The topography of the district exhibits diverse landscapes, including coastal areas, plains, and agricultural terrains. 
Map 1 : Map showing study location 
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Results and Discussion 
In the research field, it has been determined that the plant naturally growing in the area is used for medicinal purposes by the local people (Table 3).
Table 3. The ethnobotanical properties of naturally occurring medicinal plants in Somalia
	Family
	Species Name
	Stem Type
	Useful Plant Part
	Purpose and Usage Area
	Usage Method

	Asteraceae
	Artemisia absinthium
	Herbaceous
	Leaves, stems
	Antimicrobial, digestive
	Infusion, decoction

	Fabaceae
	Acacia seyal
	Tree
	Bark, pods
	Addressing stomach ailments, general tonics
	Decoction, chewing

	Liliaceae
	Aloe spp.
	Succulent
	Leaves
	Treat ocular ailments, skin conditions, laxative
	Gel extraction, topical application

	Celastraceae
	Catha edulis
	Shrub
	Leaves
	Stimulant effects
	Chewing

	Vitaceae
	Cissus quadrangularis
	Herbaceous
	Stem, leaves
	Addressing bone fractures, general health tonics
	Decoction, poultice

	Burseraceae
	Commiphora spp.
	Tree/Shrub
	Resin
	Various medicinal uses
	Burning, powdering

	Lamiaceae
	Ocimum basilicum
	Herbaceous
	Leaves
	Antifungal properties
	Fresh leaves in food, infusion

	Combretaceae
	Terminalia brownii
	Tree
	Bark, fruits
	Stomach ailments, general tonics
	Decoction

	Combretaceae
	Terminalia laxiflora
	Tree
	Bark, fruits
	Stomach ailments, general tonics
	Decoction

	Euphorbiaceae
	Euphorbia granulata
	Herbaceous
	Whole plant
	Stomach ailments, general tonics
	Unknown

	Euphorbiaceae
	Euphorbia hirta
	Herbaceous
	Whole plant
	Stomach ailments, general tonics
	Unknown

	Rutaceae
	Citrus limon
	Tree
	Fruit, peel
	Antifungal properties
	Consumption

	Rutaceae
	Citrus sinensis
	Tree
	Fruit, peel
	Antifungal properties
	Consumption

	Zingiberaceae
	Zingiber officinale
	Herbaceous
	Rhizome
	Antifungal properties
	Grated, infusion

	Zingiberaceae
	Zingiber zerumbet
	Herbaceous
	Rhizome
	Antifungal properties
	Infusion

	Loranthaceae
	Oncocalyx kelleri
	Parasitic plant
	Unknown
	No reported medicinal use
	Unknown

	Asphodelaceae
	Aloe citrina
	Succulent
	Latex
	Treats eye diseases like trachoma
	Topical application

	Lythraceae
	Lawsonia inermis
	Shrub
	Leaves
	Traditional treatment for jaundice
	Infusion, topical application

	Passifloraceae
	Adenia sp.
	Climber
	Roots
	Treats gonorrhea
	Decoction

	Pedaliaceae
	Pedalium murex
	Herbaceous
	Roots
	Management of allergic afflictions
	Medicinal bath

	Zygophyllaceae
	Sesamothamnus rivae
	Shrub
	Root, stem
	Applied against paralysis
	Fumigation, washing

	Pedaliaceae
	Sesamum indicum
	Herbaceous
	Leaves
	Against urinary retention
	Ingestion

	Polygalaceae
	Polygala sadebeckiana
	Herbaceous
	Roots
	Addressing nasal congestion
	Topical application

	Portulacaceae
	Talinum portulacifolium
	Herbaceous
	Leaves
	Mitigates gastritis
	Consumption

	Portulacaceae
	Portulaca oleracea
	Herbaceous
	Plant parts
	Addresses abdominal issues
	Boiling, crushing

	Portulacaceae
	Portulaca quadrifida
	Herbaceous
	Plant parts
	Treats mastitis
	Boiling, crushing

	Resedaceae
	Reseda ellenbeckii
	Herbaceous
	Roots, flowers
	Used against cold symptoms
	Infusion

	Rubiaceae
	Carphalea glaucescens
	Shrub
	Leaves, twigs
	Treats body swellings
	Infusion

	Rubiaceae
	Gardenia fiorii
	Tree
	Fruits
	Effective against tuberculosis
	Decoction


According to the above table, morphological characteristics, including stem types such as herbaceous, shrub, tree, or succulent, provide insights into ecological adaptations and growth habits, guiding our understanding of their ecological roles. Understanding the parts of these plants used in traditional medicine, whether leaves, stems, bark, fruits, or latex, reveals the diversity of bioactive compounds present and their medicinal potential. Exploring reported medicinal properties and ethnobotanical uses, from addressing digestive ailments to treating ocular conditions or bone fractures, underscores their importance in traditional healing practices. Knowledge of preparation methods, whether decoctions, infusions, or topical applications, ensures the preservation of traditional knowledge and safe usage. 
The study conducted by Samuelsson et al., (1991) delved into a diverse array of plant species from the families Acanthaceae-Chenopodiaceae, examining their botanical classifications, medicinal uses, preparation methods, and recommended dosages. Among the species discussed, Acacia seyal, Aloe spp., Catha edulis, Cissus quadrangularis, Commiphora spp., and Ocimum basilicum emerged as prominent fixtures in traditional Somali medicine. These plants are utilized for addressing a range of health issues, including ocular ailments, respiratory problems, stimulant effects, bone fractures, and general health tonics. Specific dosage instructions varied among the plants, with some formulations requiring decoction or chewing of plant parts. Understanding the botanical identities and therapeutic applications of these plants is crucial for optimizing their medicinal potential and ensuring safe usage within traditional healing practices.
According to Samuelsson et al., (1992a), an inventory of plants utilized in traditional medicine in Somalia encompasses 59 plant species spanning the Combretaceae to Labiatae families. Noteworthy families include Combretaceae, where Terminalia brownii and Terminalia laxiflora, locally known as "Gob," are employed for stomach ailments and as general tonics. Similarly, within the Euphorbiaceae family, Euphorbia granulata Forssk. and Euphorbia hirta L., serve similar purposes. In the Lamiaceae family, Ocimum basilicum L. and Ocimum canum Sims possess antifungal properties. Citrus limon L. Burm. f. and Citrus sinensis L.) Osbeck from the Rutaceae family, along with Zingiber officinale Roscoe and Zingiber zerumbet L. Sm. from the Zingiberaceae family, also known as "Zanjabiil," exhibit antifungal attributes. These examples underscore the traditional utilization of diverse plant species in Somalia, reflecting the region's rich biodiversity and cultural heritage in traditional medicine. A detailed examination was conducted on select families and species, encompassing their traditional applications, vernacular names, and preparations. For instance, Terminalia orbicularis Engl. & Diels, locally termed "Bisaq," utilizes various parts like fresh or dry stembark and fruits for conditions such as polymenorrhoea and cholera, with distinct preparation methods and dosages specified. Similarly, plants like Commelina forskaolii Vahl from the Commelinaceae family and Aspilia mossambicensis (Oliv.) Wild from the Compositae family are utilized for wound treatment and gonorrhea, each with unique preparation and usage instructions outlined. Additionally, plants like Echpta prostrata L., from the Asteraceae family and Kleinia squarrosa Cufod, from the Compositae family demonstrate diverse therapeutic applications ranging from skin infections to constipation, with specific dosages and remedies provided. 
Samuelsson et al. (1992b) conducted a study on plants utilized in traditional medicine in Somalia, focusing on the families Lauraceae to Papilionaceae. Cassytha filiformis L., known as "Arjeeg," employs its fresh or dried roots and leaves for conjunctivitis treatment, prepared by crushing or powdering the plant parts and extracting them with water to make eye drops. The study reported various uses of the plant, including treating vermin, stimulating hair growth, and aiding in snakebite wounds and gonorrhea treatment. Stem extracts contain cellulases and pectic enzymes, while an alkaloid called cassyfiline has been isolated. Scilla somaliensis Bak., used against snake bites, lacks documented medicinal use or pharmacological effects. In the Loranthaceae family, Oncocalyx kelleri (Engl.) M. Gilbert has no reported medicinal use or isolated substances, but an ethanol extract shows antimicrobial effects. Aloe citrina Carter & Brandham, known as "Dacar" treats eye diseases like trachoma, with its fresh latex applied in drops. In the Lythraceae family, Lawsonia inermis L., known as (Dacaar Qaraar), traditionally treats jaundice. Various parts of the plant are utilized for different ailments, with roots employed as an abortifacient and bark used as an emmenagogue. Pharmacological effects include antifungal and antibacterial activities demonstrated by leaf extracts. 
This study investigates the ethnomedicinal use of plants from the families Passifloraceae to Zygophyllaceae in Somalia, detailing their applications and preparation methods. Among the species examined is Adenia sp., used in treating gonorrhea through a decoction of its roots. Pedalium murex L. (Jilay) serves in managing allergic afflictions, where its roots are powdered and used in a medicinal bath. Sesamothamnus rivae Engl. (Muruge), applied against paralysis, involves fumigation and washing with a root and stem decoction. Sesamum indicum L. (Simis), noted for its use against urinary retention, involves ingesting powdered leaves. Literature review supports these traditional applications, noting toxic properties of roots and the medicinal value of leaves and seeds. Polygala sadebeckiana addresses nasal congestion with root-infused drops. Talinum portulacifolium, mitigates gastritis with a leaf porridge. Portulaca oleracea L. (Dacar Cas) and Portulaca quadrifida L. (Dacar Weyne) are used for abdominal issues and mastitis respectively, employing boiled or crushed plant parts. Reseda ellenbeckii Perkins (Xidr) is used against cold symptoms by consuming root or flower infusions. The study corroborates the pharmacological properties of these species. Carphalea glaucescens (Hiern) Verdc, treats body swellings using leaf and twig infusions. Gardenia fiorii Chiov, effective against tuberculosis, involves fruit-based decoctions (Samuelsson et al., 1993). 
Conclusion 
The study underscores the critical role of traditional medicinal plants in Somalia's healthcare, particularly in rural and nomadic communities. The rich biodiversity of the region provides a valuable resource for addressing various health ailments. Integrating these traditional practices into modern healthcare could enhance treatment options and accessibility. Further research is recommended to: 
· Scientifically validate the efficacy and safety of these traditional remedies, focusing on antioxidants, oil contents, vitamins, quality, and ecological descriptions. 
· Additionally, efforts should be made to document and preserve indigenous knowledge. 
· Develop breeding programs to improve the industry sector and implement training on processing and post-harvest techniques.
· Establish a research center for industrial plant improvement and collect new plant varieties suitable for the country's agroecological ecosystem to support sustainable development.
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