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Abstract: The Asteraceae family is one of the largest plant families with high 

species diversity, including about 23,000 species under 1,620 genera. This 

study aimed to classify and identify some medicinal plant species under the 

Asteraceae family in the desert of Al-Muthanna, southern Iraq, by using 

morphological and taxonomic characteristics. In different locations for the 

Badia Al-Muthanna, field surveys were carried out, and plant samples were 

collected using random sampling. The voucher specimens containing 

vegetative and reproductive plant parts were recorded and identified based 

on morphological features, including habitat, stem type, leaf morphology 

and shape, inflorescence type, flower color, and fruit type. Some diagnostic 

traits, such as aromatic test, hairy surfaces, ray florets, pappus presence, and 

latex production, were also examined. A total of nine medicinal Asteraceae 

species were identified and classified, namely Aaronsohnia factorovskyi, 

Achillea santolina, Anthemis deserti, Artemisia herba-alba, Artemisia 

scoparia, Calendula arvensis, Launaea capitata, Launaea mucronata, and 

Pulicaria sp. The morphological analysis revealed major phenotypic 

diversity between the studied species and explained distinct ecological 

adaptations to desert conditions. Cluster analysis grouped the species into 

four principal clusters according to similar morphological and diagnostic 

traits. Artemisia and Launaea species exhibit a strong taxonomic 

relationship. The aromatic and herbal characteristics were recognized among 

several species, reflecting their medicinal significance. This study provides 

valuable taxonomic and diversity information regarding medicinal 

Asteraceae species in the Badia of Al-Muthanna and establishes a scientific 

foundation for future pharmacological and taxonomic studies in Iraqi desert 

ecosystems. 

Keywords: Asteraceae, Badia Al-Muthanna, Dichotomous Key, Medicinal 
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Introduction 

The Asteraceae, or daisy family, is a big family within the order Asterales belonging to the 

dicotyledons, comprising approximately 1,620 genera and more than 23,000 species, according to the 

Royal Botanic Gardens, Kew [1], [2], [3], [4]. Most species of this family are herbaceous plants. A high 

number of species also occur as shrubs and trees. The roots may be fleshy or woody, with the majority 

being fibrous in nature. The stem is generally erect. Leaves are arranged alternately or oppositely and 

may be simple; however, they are often deeply lobed and serrated. The flowers are characterized by 

their bright colors and are usually solitary, although they may sometimes occur as small clustered 
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inflorescences. The fruit typically contains a single seed per fruit. Pollination is primarily carried out 

by insects, which explains the strong attraction of insects to plants belonging to the Asteraceae family 

[5], [6], [7].  The classification of medical plants refers to the grouping of similar phenomena, whether 

natural or human, into smaller groups of patterns, which are then further organized into broader 

groups based on a selected unifying criterion. Classification aims to organize geographical phenomena 

into broader and fewer groups in order to facilitate their understanding, description, interrelation, and 

scientific analysis. As is well known among geographers, there is no single universally agreed system 

that can be strictly followed in classifying geographical phenomena; rather, each classification system 

differs from one researcher to another depending on its intended purpose and suitability [8], [9], [10]. 

Medicinal plants are classified with shared characteristics or similar features that bring together 

members of the same plant group. This is done to facilitate their study and identification of their various 

properties, including the environmental conditions suitable for their production, the active chemical 

constituents contained in their different parts, and the methods of extraction, separation, and 

purification of these compounds. It also includes methods of collection, harvesting times, cultivation 

practices, and drying techniques [11], [12]. 

 Badia Al-Muthanna, located in a part of southern Iraq, was characterized by an arid to semi-

arid climate, with hot summers, mild winters, and limited annual rainfall. The Badia region's vegetation 

is dominated by drought-resistant shrubs, herbs, and small trees, with prominent families such as 

Asteraceae, Brassicaceae, Lamiaceae, and Zygophyllaceae. Among these, medicinal plants such as 

Artemisia herba-alba, Ziziphus spina-christi, and Peganum harmala have been extensively used by 

local communities for centuries to treat a wide range of diseases, such as digestive disorders, 

respiratory inflammation, and skin diseases [7], [13], [14]. The Al-Muthanna Desert (Badia of Al-

Muthanna) is one of the extensive geographical regions in southwestern Iraq. Administratively, it falls 

within the state of al-Muthanna, especially in al-Salman district, al-Najmi district, and parts of al-

Basiyah [15], [16]. This desert borders the Kingdom of Saudi Arabia, and paperwork is part of the larger 

western desert of Iraq, which is characterized by arid and semi-arid environmental conditions. Summer 

temperatures are over forty-five degrees Celsius, and can be lower. Annual precipitation can be very 

low, between 100–50 mm, depending on the year. This also affects depleted groundwater sources and 

a lack of sustained water flow [17]. Relative humidity also generally decreases at some level during 

most 12 months, typically no more than 30% during the dry months. The soil in this area is mainly 

sandy or calcareous clay soil, with an organic matter content that leads to negative fertility and limited 

plant growth capacity. In some areas, gypsum-rich soils and salt sabakha formations are endowed, 

which furthermore alter the general plant environment [18], [19]. Despite these harsh conditions, the 

Al-Muthanna desert supports many plant species in line with drought and heat stress, as well as 

various medicinal plants and perennial shrubs with Alhagi, Haloxylon, Caligonum, and Artemisia. 

Lack of water, extreme heat, common air, sparse coffee, and coffee. However, this extravagant 

environment favors the survival of plant species with exceptional physiological diversity, including 

water storage capacity and smaller leaf basal area to reduce transpiration [20]. This ecosystem 

represents a clear example of plant adaptation to environmental stress, highlighting its ecological and 

scientific importance for studying plant diversity [9], [17]. This study aims to highlight the plant 

diversity of the Al-Muthanna desert, focusing on medicinal Asteraceae plants. 

 

Materials and Methods 

Study area 

Al Muthanna Desert is a semi-desert region located in southern Iraq. This area was 

characterized by an arid or semi-arid climate, with hot summers, mild winters, and low annual rainfall. 

The Badia has not been extensively addressed in Iraqi geography literature, primarily because the term 

"Western Plateau" is more commonly used to refer to the Badia region located in the northwestern and 

southwestern parts of Iraq. According to Abbas Al-Saadi, the plateau region (Badia) has been described 

in detail in his geographical studies of Iraq. The region encompassing the western desert of Iraq is 

known as the plateau or Badia, comprising both the Northern and Southern Badia, which are separated 
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by Wadi Al-Khir, north of Al-Najaf Al-Ashraf Governorate. This location represents an important and 

promising part of the surface work in Iraq, attracting more scholarly attention than the alluvial plain, 

although it is not uncommon to assume that unprotected land areas show an unvaried uniform pattern 

that covers most of the elements. Astronomically, it lies between 29°10′–32°23′N and 43°50′–46°25′E and 

spans about 47,563 km.  

 

 

Figure 1. Shown is the study area of Al Muthanna Desert. 

 

Plant Collection and Identification 

The medicinal plant belong Asteraceae family were collected from different locations in desert 

of Al-Muthanna using random field sampling. Plant samples were photographed in habitats, and 

voucher specimens containing vegetative and reproductive organs were collected for taxonomic study. 

The specimens were identified based on morphological characters for leaves, stems, and flower 

morphology using key classification for the Asteraceae family, Iraqi flora, and herbarium specimens. 

Diagnostic features such as leaf shape, inflorescence type, flower morphology, achene characters, and 

pappus structure were examined for species identification. 

Dichotomous Key for Asteraceae family  

1a. Plant species produce latex ..................................................... 2 

1b. Plant species without latex ..................................................... 3 

2a. Annual herb, capitula in dense clusters, basal leaves lobed ......................................... Launaea capitata 

2b. Perennial shrublet, rigid, branched stems, narrow, mucronate leaves ................... Launaea 

mucronata 

3a. Plant species aromatic ............................................................. 4 

3b. Plant species non-aromatic...................................................... 7 

4a. Ray florets absent ............................................................ 5 

4b. Ray florets present ........................................................... 6 

5a. Perennial shrub, silvery, divided leaves, clustered capitula ................................. Artemisia herba-alba 

5b. Annual/biennial herb, filiform leaves, loose panicle capitula ................................... Artemisia scoparia 

6a. Dense corymb capitula, flowers white to cream .......................................................... Achillea santolina 
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6b. Small radiate capitula; yellow flowers; pappus present ........................................................ Pulicaria sp 

7a. Pappus present ................................................................................................... Aaronsohnia factorovskyi 

7b. Pappus absent .................................................................................. 8 

8a. Daisy-like capitula; white ray florets with yellow disc .................................................. Anthemis deserti 

8b. Solitary large capitula; bright yellow/orange flowers ................................................ Calendula arvensis 

 

Results and Discussion 

The Topography of the study area 

Despite its variety, the region is predominantly characterized by the desert (Hijara) area, which 

represents more than half of the total area. It occupies the central, western, and northwestern parts of 

the study area. Following this comes the semi-desert (Dibdiba) region, which extends over the eastern, 

northeastern, and southeastern parts of the area. The elevated regions are mainly located in the western 

and southwestern parts of the study area, representing the most wind-eroded areas, known for their 

rocky and gravelly terrain (Hammad). 

In addition to this, there are other landforms such as the sandy strip and sand dunes, which 

extend from northwest to southeast (northwest–southeast) of the study area. There are also 

discontinuous edges, collapsed depressions in the central region, and valleys like Wadi al-Sabiyat and 

the western plains of eastern Najaf. Furthermore, there are saline depressions in the western part near 

the western hills, as well as unique geographical features in the region. Hijara Region: A flat rocky plain 

interrupted by some shallow valleys, the most important of which are Sha’ib al-Aqra’, al-Ghanami, and 

al-Salman depression. This region is named "Hijara" due to the abundance of rocks and sharp-edged 

stones scattered throughout. Some of these rocks are made of limestone and dolomite. The presence of 

these rocks is due to the action of wind and running water, which carry away finer materials and leave 

behind rocks and gravel visible to the naked eye. This rocky terrain dominates the central, western, and 

northwestern parts of the study area, located between the discontinuous edges, the sandy dunes from 

the north, bordered by the Hammad region to the south, the Dibdiba region to the east, and the 

administrative borders of Najaf to the west. 

The Dibbiba Region: The development of the landforms in this region is a result of the erosion 

of the carbonate rocks, which causes the water to drain away in the direction of the furthest parts of the 

region. It is located to the north of the study area, specifically in Wadi al-Batl [21], [22], which runs from 

the east to the west. The study area extends from the eastern part, and its most important landforms 

are the alluvial deposits and the high plateaus in the area. The study area also has large depressions 

and valleys, and in the part near the study area’s western side, the terrain consists mostly of rocky and 

gravelly surfaces. These regions are known for being eroded by wind and water, leaving behind many 

hills and lowland forms. The Hammad Region: The surface of this region, which is composed of vast 

flatlands and undulating terrains, includes some areas with steep rises. This region has an elevation of 

approximately 915 meters above sea level [23], which represents the highest point in the area. It is 

located near the Saudi Arabian border and extends to the most distant parts of the west and southwest 

of the study area. The highest peaks in the region, which can reach heights of 570 meters above sea 

level, are part of the mountain range stretching from the eastern borders of the study area, near the 

Saudi Arabian border [24], [25]. This area has an extremely rocky surface, which is composed of basalt 

and limestone, and includes many layers of sedimentary rock. The region's rocky surface and elevations 

make it an important location in geological studies. The Rasawi Plain: Located in the northernmost part 

of the study area, this plain is characterized by its high level of drainage. The flat terrain is formed by 

the river valleys that drain the area from the north. Its elevation is over 500 meters above sea level, and 

the flat terrain in this region provides a unique landscape feature that is highly significant for studies 

[26], [27], [28]. 
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Morphological Characters  

A total of nine medicinal plant species belonging to the family Asteraceae were identified and 

classified from the Badia of Al-Muthanna, Iraq, based on morphological characters including life form, 

stem, leaf morphology, inflorescence type, flower color, fruit characters, and habitat preference. Cluster 

analysis using the Jaccard similarity coefficient revealed the formation of four major taxonomic groups, 

indicating morphological similarities among the studied taxa 

The comparative analysis of diagnostic characters among the nine studied Asteraceae species 

revealed clear taxonomic variation and ecological adaptation. Aromatic properties were observed in 

five species (Achillea santolina, Anthemis deserti, Artemisia herba-alba, Artemisia scoparia, and 

Pulicaria sp.), indicating the prevalence of volatile secondary metabolites, which are common in 

medicinal Asteraceae and may contribute to adaptation under arid environments [29]. 

Hairy surfaces (trichomes) were recorded in six species, including Aaronsohnia factorovskyi, 

Achillea santolina, Anthemis deserti, Artemisia herba-alba, Calendula arvensis, and Pulicaria sp. 

Trichomes may play an important role in reducing water loss and protecting plants under desert 

conditions [30]. 

 

   

   

   

Figure 2. Shown the nine plant species of Asteraceae family in Al Muthanna Desert (A) Aaronsohnia 

factorovskyi, (B) Achillea santolina, ( C) Anthemis deserti, (D) Artemisia herba-alba, (E) Artemisia scoparia, 

(F) Calendula arvensis, (G) Launaea capitata, (H) Launaea mucronata and (I) Pulicaria sp. 

 

Radius flowers were obtained in 5 species, while carp male or female Aronsohnia factorowski, 

Launaea main flower, Launaea mucronata, Pulicaria sp. Latex formation was observed only in Launaea 

capitata and Launaea mucronata, which aids their close taxonomic relationship and distinction from 

different taxa. A comprehensive diagnosis of several medicinal plant species of the family Asteraceae 
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(Compositae) was classified from special locations under Badia, Al-Muthanna, Iraq The collected 

species showed great diversity in morphological characteristics mainly leaf shape, stem shape, flower 

arrangement, seedling arrangement, and botanical reproduction the pattern of Asteraceae in desert 

road environments in western and southern Iraq [31], [32] Some species have shown wonderful 

medicinal value, historically in human medicine for inflammation, digestive issues, pores, skin diseases 

and microbial infections used [10] taxonomic species, emphasizing the different species floral richness 

in the Badiya environment, and supported previous observations of vegetation diversity in Iraqi deserts 

[33]. 

 

Table 1. Shown the major morphological characters in nine species in the Asteraceae family. 

Plant Life form Stem Leaf 
Infloresce

nce 

Flower 

color 
Fruit Habitat 

Aaronsohnia 

factorovskyi 

Annual 

herb 

Branched, 

soft, hairy 

stems 

Pinnatis

ect, 

narrow 

lobes 

Small 

solitary 

capitula 

Yellow Small ribbed Annual 

Achillea 

santolina 

Perennial 

herb/subsh

rub 

Woody at 

base, 

aromatic 

Deeply 

dissecte

d, grey-

green 

Dense 

corymb 

capitula 

White to 

cream 

Compressed Perennial 

Anthemis 

deserti 

Annual 

herb 

Erect 

branched 

stems 

Bipinnat

e, soft 

leaves 

Daisy-like 

capitula 

White 

rays, 

yellow 

disc 

Small angular Annual 

Artemisia 

herba-alba 

Perennial 

shrub 

Densely 

branched 

woody 

stems 

Silvery, 

highly 

divided 

leaves 

Small 

clustered 

capitula 

Yellowish Tiny smooth Shrub 

Artemisia 

scoparia 

Annual/bie

nnial herb 

Slender 

erect 

stems 

Filiform 

divided 

leaves 

Loose 

panicle 

capitula 

Greenish-

yellow 

Small Annual 

Calendula 

arvensis 

Annual 

herb 

Soft hairy 

stems 

Simple 

oblong 

leaves 

Solitary 

large 

capitula 

Bright 

yellow/or

ange 

Curved 

heteromorphic 

Annual 

Launaea 

capitata 

Annual 

herb 

Milky 

latex 

present 

Lobed 

basal 

leaves 

Capitula 

in dense 

clusters 

Yellow Beaked with 

pappus 

Annual 

Launaea 

mucronata 

Perennial 

shrublet 

Rigid 

much-

branched 

stems 

Narrow 

mucron

ate 

leaves 

Solitary 

or a few 

capitula 

Yellow Ribbed Perennial 

Pulicaria sp. Annual/per

ennial herb 

Sticky or 

aromatic 

stems 

Simple 

hairy 

leaves 

Small 

radiate 

capitula 

Yellow Cylindrical 

with pappus 

Annual/P

erennial 

 

Table 2. Shows the major medical features of nine species in the Asteraceae family. 

Species Aromatic Hairy surface Ray florets Pappus Latex 

Aaronsohnia factorovskyi – + + + – 

Achillea santolina + + + – – 

Anthemis deserti + + + – – 
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Artemisia herba-alba + + – – – 

Artemisia scoparia + – – – – 

Calendula arvensis – + + – – 

Launaea capitata – – – + + 

Launaea mucronata – – – + + 

Pulicaria sp. + + + + – 

 

In Figure 3, In Figure 3, the first group (Artemisia group) consisted of Artemisia herba-alba and 

Artemisia scoparia, which showed close similarity due to their highly detached leaves, aromatic nature, 

and grouped capitulum. Group III (annual herbs with radiating heads) was Anthemis deserti, 

Aronsohnia factorowski, and Calendula arvensis, which were characterized by annual growth habits, 

benign stems, and radiating heads with yellow and white flowers. Group IV (Launaea Institute): 

Launaea's main head. rib- or pappus-bearing achenes [29], [32], [34]. The dendrogram showed a 

similarity score (~0.5), indicating a large morphological range in medicinal Asteraceae species within 

the region. 

 

Figure 3. phylogenic tree of nine plant species of Asteraceae family in Al Muthanna Desert. 

 

Conclusion 

This study successfully classified some medicinal plant species under the Asteraceae family 

distributed in the desert of Al-Muthanna, southern Iraq. The morphological and taxonomic 

characteristics were used to achieve that. The results discovered a high morphological diversity among 

the studied plants and exhibited clear taxonomic relationships between them, as supported by cluster 

analysis, which grouped species according to similar morphological traits. Species of Artemisia and 

Launaea showed a good relationship within their clusters, reflecting similarities in adaptiveness and 

characters. The annual herbs formed a distinct pattern based on floral morphology and reproductive 
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traits. Furthermore, the propagation of aromatic and hairy characters within several species focuses on 

their ecological adaptation to the arid desert environment of the Al-Muthanna Desert and supports 

their medicinal significance. This study contributes valuable taxonomic information on medicinal 

Asteraceae species in southern Iraq and provides useful information for future studies, such as 

ecological and pharmacological investigations, where the combination of additional anatomical, 

physiological, and molecular tools may further refine species delimitation and systematic relationships. 
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