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Abstract 

 

The current study was designed to provide comprehensive information on the biodiversity, classification, biological 

spectra, and ethnomedicinal plant inventory of species and genera of the Asteraceae (Compositae) family. A total of 32 plant 

species belonging to 25 genera of the family Asteraceae were collected from different regions of the study area of the Gaza 

Strip, Palestine, during 2019-2022. The current study included a dichotomous key for the identification of different genera 

and species of the Asteraceae based on various characteristics. The result showed that about 29 plant species out of the total 

studied species had medicinal properties with different biological activities and used for treating various diseases. Most of 

them were used as antimicrobial (19 spp), antioxidant (18 spp), anti-inflammatory (14 spp), and anticancer (11 spp). The 

genus Centaurea was represented by 3 species (9.4%), followed by Leontodon, Crepis, Carduus, Erigeron and Anthemis 

genera. Three life forms were recognized and Therophyte life form was the most dominant with 25 plant species (78%), 

followed by Hemicryptophyte with 4 species (12.5%), and finally, Chamaephyte with 3 species (9.5%). According to the 

ethnomedicinal survey, whole plant was most widely (10 spp) used followed by an aerial part (9 spp), and leaves (7 spp) for 

treating different ailments. Asteraceae family is rich in terms of medicinal plant species which are important for their used in 

traditional medicines for the treatment of different diseases, and the most used species were Verbesina encelioides, 

Calendula arvensis, Erigeron canadensis, and Silybum marianum. 
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Introduction 

 

The surrounding environment influences the 

development of human existence and civilization, as it 

has direct and indirect links to them. Human existence, 

including the diet system, is completely dependent on 

plants. Plants are an essential low-cost, non-toxic, 

more effective, conveniently accessible source of 

traditional remedies used to cure various ailments 

(Iqbal et al., 2014). 

Plant biodiversity systematics includes studying 

species diversity, conservation, extinction and evolution, 

risks to biodiversity and biogeographic regions, 

exploration, and other ecological functions (Scotland & 

Wortley, 2003). The taxonomy is severely degraded 

across the board in the field of biodiversity (Smith et al., 

2008; Pysek & Richardson, 2010). Natural ecological 

deterioration remains persistent and it jeopardizes the 

long-term existence of numerous species throughout the 

planet (Alam & Ali, 2010; Pimm et al., 2014). 

The total number of species found in a specific 

geographic location, whether alien or native, is diverse 

and serves as the identity and source of vegetation and 

plant natural resources (Khan et al., 2019). Plant 

resources have the greatest impact on agriculture, 

deforestation, overgrazing, over-browsing, natural 

catastrophes, and human interaction (Badshah et al., 

2013). Many preservation measures have been evolved in 

reaction to this deterioration, with the formation of 

protected areas, being one of the most effective 

conservation endeavours (Jenkins & Joppa, 2009). 

The number of infectious diseases linked with the 

development of bacterial and fungal resistance has been 

recently increased, necessitating a comprehensive search 

for innovative drugs to treat these infections. Species in 

the Asteraceae family have high biological potential and 

are utilized in traditional medicine to treat several 

diseases (Sobrinho et al., 2017). 

The Asteraceae family is one of the largest and most 

diverse eudicot angiosperm plant families, with 13 

subfamilies and 45 tribes (Sobrinho et al., 2017; Marzouk 

et al., 2021). The family has around 1600–1700 genera 

and 25,000–33,000 species (Mandel et al., 2017). Susanna 

et al., (2020) have accepted 16 subfamilies and 50 tribes.  

According to APG IV, the family was classified into 

Eudicots, Superasterids, Asterids, Campanulids and 

Asterales (Chase et al., 2016). Biological study on its 

extracts, oils and components for manufacturing 

phytochemicals has seen an increase in multidisciplinary 

interest in the scientific community (Garcia-Sanchez et 

al., 2011; Yang et al., 2004). 

On the other hand, the Asteraceae family emerged as 

the most diversified and prevalent group in Palestine's 

ecosystem, particularly in wildlife. Asteraceae has 

agricultural and economic relevance in Palestine and also 

have therapeutic and nutritional value, which highlights 

the importance of biodiversity in Palestine (Sawalha et 

al., 2020). Unfortunately, after Boulos (1959) no floristic 

studies were conducted adequately in the Gaza Strip. 

The vegetation in Gaza Strip varies, and many 

vegetational types are documented. Gaza Strip is 

floristically important, and it has various vegetational 

zones. Previous research was conducted to study the flora 

and plant life forms in Wadi Gaza, and compared to other 

areas in the Mediterranean region; the researchers 

concluded that the area has a high diversity of plant 

species and habitat diversity, with 219 plant species are 

reported (Abou Auda et al., 2009). 
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A study by (Abou Auda, 2012) revealed that 52 plant 

species are medicinal; they belonged to 48 genera and 33 

families with medicinal benefits. In the other study during 

the spring months of 2004, 70 plant species from 32 

families and 24 orders were discovered in Wadi Gaza 

(Abd Rabou et al., 2008). One hundred vascular plant 

species belonging to 85 genera and 34 families were 

reported by Awaja (2015). Whereas along Al-salqa valley 

region, 145 plant species from 112 genera and 40 families 

were identified (Abu Batnain, 2014).  

As previously stated, certain plant families' have been 

studied from various locations in Palestine. Yet, some 

other families have not yet been scrutinized, and the 

inquiry into these families has not yet been documented. 

As a result, plant species investigation and recording are 

urgently required to preserve the ethnomedicinal data of 

the examined location before the information is lost. 

Because wild plant species are dispersed randomly, 

efforts should be taken to conserve them. The main goal 

of this study was to catalogue the taxonomic knowledge 

of plant species from the chosen family. The Asteraceae 

species were collected, identified, and mounted on 

standard herbarium sheets as a reference for future 

scholars. Furthermore, the current study intends to 

conserve knowledge connected to medicinal plant uses 

in specific areas of the Gaza Strip for future studies. It 

looks to be the first step toward discovering the 

possibility of its enhancement and investigation for the 

benefit of the residents. 
 

Material and Methods 
 

Study area: The research was conducted in the Gaza 
strip, Palestine, an area of 365 km2. It borders the 
occupied lands to the east and north and Egypt to the 
south. It is approximately 41 Km long and between 6 and 
12 km wide. Several field surveys were carried out to 
document, and collect plant species belonging to the 
Asteraceae family in different growing seasons during 
2019-2022 at various sites in the Gaza Strip, Palestine.  
 

Field work and data collection: The plant specimens were 

collected by cutting them using the plant cutter properly. 

Specimens were carefully observed during the fieldwork, 

and some species were identified on the basis of their habit 

and habitat during the field trips. Specimens, including 

flowers, leaves, stems and fruits, were collected for their 

correct identification. Specimens were dried, pressed, and 

mounted on standard herbarium sheets. Species were 

identified, using taxonomic literature, particularly the Flora 

of Palestine (Täckholm, 1974; Zohary, 1978; Dothan, 1978 

a and b; Boulos, 1999, 2000 and 2002; Danin, 2000 and 

2004). For the correct scientific name of the taxa “the plant 

list” (http://www.theplantlist.org) was followed. The 

identified specimens were deposited at the Al-aqsa 

University herbarium in Gaza, Palestine. Life forms were 

classified according to Raunkiarian (1934). The vernacular 

names of the species were obtained from the local 

community of the study area. Dichotomous keys of all 

species and genera were constructed. Finally, the 

ethnomedicinal uses of the selected species of Asteraceae 

obtained from the local population were also verified from 

the available literature. 

Results and Discussion 

 

Taxonomic information, biological spectra, and 

ethnobotanical studies are extremely important in 

protecting and managing natural resources, particularly 

studies of areas with a wide systematic variety. All 

species of the Asteraceae family are well-represented in 

the research region. In all 32 species in 25 genera of the 

family Asteraceae were recognized (Table 1), occuring in 

several study locations in the Gaza Strip, Palestine. 

Among these 29 species with various biological activities 

found to be used in the treatment of different diseases. In 

addition, keys to the genera and species were generated 

for all the family Asteraceae species. Table 1 contained 

data on plant species, including the botanical scientific 

name, vernacular name, part used in traditional medicine 

for the treatment of different ailments alongwith the main 

references of the previous studies. Because the floristic 

makeup of the family varies greatly across the research 

area, the current study is thought to be the first time of the 

family Asteraceae therefore the present work has been for 

extensive analysis in the chosen study area. 

Ethnobotanically, practically all plant species are 

used by local people described in many sources, and 

they are significant medicinally. Figure 4 and Table 1 

show the treatment of different ailments such as 

antimicrobial (19 spp, 66%), antioxidant (18 spp, 62%), 

anti-inflammatory (14 spp, 48%), anticancer (11 spp, 

38%), antifungal (8 spp, 28%), cytotoxic (8 spp, 28%), 

renal diseases (8 spp, 28%), liver diseases (8 spp, 28%), 

digestive disorders (7 spp, 24%). diuretic (7spp, 24%), 

antidiabetic (7 spp, 24%), rheumatism (5 spp, 17%), 

stomachache (5 spp, 17%), fever (4 spp, 14%), 

dermatologic diseases (4 spp, 14%), antiviral, 

respiratory diseases, sedative and diarrhea (3 spp, 10%). 

In addition, the results revealed that the most commonly 

used species of the Asteraceae family in the traditional 

medicines for treating some diseases also have different 

activities (Fig. 5) such as Verbesina encelioides (26), 

Calendula arvensis (23), Erigeron canadensis (22), Silybum 

marianum (20), Erigeron bonariensis (18), Matricaria aurea 

(15), Carthamus tenuis (13), Anthemis pseudocotula (12), 

Carduus australis (10), Dittrichia graveolens (10), Artemisia 

monosperma (9), Lactuca serriola (8), Onopordum 

carduiforme (8), Senecio glaucus (7), Xanthium spinosum 

(6), Echinops philistaeus (6), Centaurea pallescens (6), 

Anthemis palestina (6), Scolymus hispanicus (5), 

Urospermum picroides (5) and  Notobasis syriaca (5). It was 

found that the genus Centaurea was the most prevalent, with 

3 species (9.4%), followed by Leontodon, Crepis, Carduus, 

Conyza, and Anthemis, each with 2 species (6.3%), and the 

remaining genera were each with 1 species (1,3%) (Fig. 3; 

Fig. 6a-f and Fig. 7a-f). Three distinct life forms were 

observed in the present investigation (Fig. 1, Table 1). 

Raunkiarian was used to determine the biological spectra 

(1934). Biological spectra are critical physiognomic 

properties extensively exploited in vegetation research 

(Hussain et al., 2021).  

http://www.theplantlist.org/
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Fig. 1. Life-form spectrum of the plant species in the Asteraceae 

family at the Gaza Strip, Palestine. 
 

 
Fig. 2. Percentage of different parts of the medicinal plants used 

for ethnomedicinal purposes.  

 

 
 

Fig. 3. Total number of plant species and genera distribution of the 

family Asteraceae occurring in the study sites of the Gaza Strip. 

 
 
Fig. 4. Major effects and diseases treated using the 

Ethnomedicinal species of the Asteraceae family. 

 

 
 

Fig. 5. The most commonly used traditional plant species of the 

Asteraceae family treat some diseases and have different activities. 

 

Therophyte is the most abundant lifeform, with 25 

plant species (78%), followed by Hemicryptophyte with 4 

species (12.5%), and Chamaephyte with 3 species (9.5%) 

(Fig. 1). The life form expresses the adaptability of a 

species to its climate and is an important reflector of 

micro and macro climates (Asmus, 1990; Rahman et al., 

2018). Therophytes are often common in arid, semi-arid, 

and disturbed environments (Kovacs-Lang et al., 2000). 

Therophytes' dominance is frequently tied to the area's 

dry climatic conditions, as it is an excellent survival 

strategy (Asri et al., 2003; Mamariani et al., 2009). 

According to the findings of this study, the majority of the 

plant species evaluated were herbs (Table 1, Fig. 5), 

therefore the majority of the plants is used as whole plants 

or aerial parts (9 spp) and leaves (7 spp) for treatment of 

different ailments (Fig. 2). The flowers and seeds are used 

to a lesser extent (4 spp) (Fig. 2). The underground parts 

such as roots, stems of two and fruits of one species were 

less commonly used (Fig. 2). 
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It should be mentioned that the different parts of the 

plant are occasionally mixed. The vegetative parts are the 

sites of vital photosynthetic mechanisms and occasionally 

accumulate secondary metabolites of the plant's important 

biological properties (Bigendako–Polyganis et al., 1990; 

Salhi et al., 2010). All the important information related 

to the ethnomedicinal uses of the different parts of various 

plant species were recorded in a comprehensive table. 

 

Key to the genera 

 

1. - Plants with latex, heads containing either hermaphrodite and unisexual florets, or all florets hermaphrodite, all 

florets ligulate ……………………………….……………………………………………………………………… 2 

+ Plants without latex, at least central florets tubular ………………………………………………………………… 8 

2. - Stems spiny-winged. Leaves and involucral bracts spiny ……………………………...…………………. Scolymus 

+ Stems not spiny-winged. Leaves and involucral bracts not spiny ……………………………...…………..………. 3 

3. - Corollas blue, purple or pink, achene, all or some, with a well-developed persistent pappus of hairs and bristles, 

leaves oblong or oblanceolate; achenes 2-3 mm, not beaked ……………………………………...……... Cichorium 

+ Corollas yellow ……………………………….……………………………………………………….…................. 4 

4. - Pappus of aristate scales and barbellate, plant with distinct stem; leaves not in a rosette, oblong-oblanceolate, 

sinuate-dentate; achene incurved …………………………………………………………………………... Hypnosis 

+ Pappus of hairs and/or plumose bristles ……………………………………………………………………………. 5 

5. - Phyllaries c. 8, 1-seriate, connate in their lower part, rather fleshy and similar; achene all alike, compressed, 

muricate-lamellate ……………………………………………………………..………………………. Urospermum 

+ Phyllaries numerous, 2-or more-seriate, imbricate, differing in shape and size, not fleshy ……………………….. 6 

6. - Plants stemless, leaves all basal in a rosette, leaves hispidulous, with multicellular hairs, pappus of ray achenes 

scaly, that of disc achenes plumose ……………………………………………………………........….… Leontodon  

+ Plants with distinct stems, leaves cauline, not in a rosette ……………………………..………….…………..….... 7 

7. - Achenes compressed or flattened, capitulum 5-25-flowered, involucre cylindrical after anthesis, achenes beaked, 

beak sometimes short, annual or biennial herb, stems not spinescent, leaves not decurrent, achenes with distinct 

beak 1-4 times as long as the achene body ………………………………………………………………..… Lactuca 

+ Achene not compressed or flattened, plant not stoloniferous, stems not creeping, roots not bearing tubers, pappus 

of smooth or barbellate bristles, never plumose, indumentum of simple, not glochidiate hairs, or plant glabrous. 

peduncle ebracteate, outer phyllaries much shorter than the inner, and forming a calyculus, achenes homo-

heteromorphic, beakless and truncate, or attenuate to a thick, persistent beak, ribs on achene body not transversely 

squamosa-muricate, beak ………………………………………………………….………………………….. Crepis 

8. - Capitula unisexual, staminate capitula many-flowered, terminal, pistillate capitula 1-2-flowered below the male 

capitula, with connate phyllaries enclosing the florets, fruiting involucre with hooked prickles, phyllaries of 

staminate capitula free …….………………...…………………………………………………………….. Xanthium  

+ Florets all bisexual, or bisexual and unisexual in the same capitulum …………………………………………...… 9 

9. - Capitula compound, numerous 1- flowered. Plant without latex, pappus absent or of short bristles, stems not 

winged, leaves not decurrent, spiny, pappus of short bristles ..……………………………………………. Echinops  

+ Capitula simple, few- or many-flowered ………………………………………………..……………………..….. 10  

10. - Leaves and/or bracts spiny, rarely, spinulose, leaves and phyllaries spiny or spinulose, achenes glabrous, hilum 

lateral, pappus of scales ………………………………………………………………….……………….. Carthamus 

+ Leaves and bracts not spiny or spinulose, during or after anthesis ……………………………...………………... 15 

11. - Phyllaries spine-tipped or prickly ………………………………...……………………………………………….. 12 

+ Phyllaries neither spine-tipped nor prickly ………………………………………………………………………... 15  

12. - Stems with spinose wings ………………………………...……………………………………………………….. 13 

+ Stems without spinose wings ………………………………………………………………………………..….…. 14 

13. - Pappus of plumose bristles ………………………………...……………………………………………. Onopordum 

+ Pappus of bristles not plumose …………………………………………………………………………..….. Carduus 

14. - Pappus of all achenes barbellate ………………………………..……………………………….………….. Silybum 

+ Pappus, at least of inner achenes, plumose, annual, receptacle not fleshy, corollas purple, pappus of marginal 

achenes scaberulous, not plumose ……………………………………………………………….……...… Notobasis 

15. - Pappus dimorphic, the inner 1-seriate, of short equal scales, the outer multiseriate, of longer bristles. Florets more 

than 15, corollas yellow or pink, pappus not purple, hilum not linear ……………………………………. Centaurea  

+ Phyllaries not fused to form a tubular sheath around the achenes and lacking glands ...………………………..... 16 

16. - Capitula small, leaves simple, sometimes deeply dissected but not lobed, pappus-bristles plumose at the apex, 

stems not winged, ray florets absent, phyllaries herbaceous or the margin scarious ……………………….…. Ifloga 

+ Capitula conspicuous ………………………………………………………………………………..…………….. 17 

17. - Achenes epappose or with a membranous crown or auricle ……………………………………………………… 18 

+ Achene with pappus of hairs or bristles, capitula not solitary, outer phyllaries not ovate, pappus scabrous or fine 1-seriate 

bristles, leaves entire, sparsely dentate, serrate, incised or 3-5-lobed at the apex. Stems hairy or glandular-hairy, achenes 

1-1.8 mm, capitula heterogamous, outer florets pistillate, numerous, multiseriate, central florets few …….…... Erigeron 
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18. - Pappus a membranous crown or auricle, leaves finely dissected, plants glabrous, stems erect, achenes 1-1.5 mm, 

capitula radiate or disciform, peduncle 1-3 cm, achenes 1 mm, distinctly 5-ribbed, pappus absent or of a 

membranous corona ………………………….………………………………………………………….... Matricaria 

+ Pappus not a crown or auricle, corollas yellow, perennial, capitula smaller, in panicles, receptacle glabrous or 

hairy, phyllaries 2-seriate, florets more than 10, ray florets, if present, pistillate, apical anther-appendages 

subulate ………………………………….……………………………………………………………...…. Artemisia 

19. - Pappus absent or of a membranous crown or auricle, or a few minute bristles …..……..…………..……………. 20 

+ Pappus of hairs, bristles, scales or awns ………………………………………………………………...………… 21 

20. - Annual, leaves not dissected, plant not covered with appressed short rigid hairs, leaves alternate, capitula 

conspicuous, solitary, conspicuously and regularly rayed, corollas orange-yellow, achenes polymorphic, incurved, 

brown ………………………………………………………………………………..………………....….. Calendula 

+ Annual, leaves dissected, achenes not winged, pappus of a membranous crown, an auricle, or absent, receptacle 

paleaceous, paleae, deciduous, disc florets with yellow corollas, achenes glabrous, the base of the corolla of disc 

florets swollen in fruit ………………………………………………………………………………...….... Anthemis 

21. - Pappus of 2 filiform awn-like bristles, ray florets with white or yellow corollas, ray limbs yellow, leaves of 

different shapes, not narrowly linear ……………………………………………………..……………….. Verbesina 

+ Pappus of numerous bristles or scales ……………………………...……………………….…….………….…… 22 

22. - Pappus of an outer cupule of short connate scales and inner much longer barbellate bristles ...…………… Pulicaria 

+ Pappus of outer and inner series of bristles …………………………..…..…….……………………………....…. 23 

23. - Phyllaries 1-seriate, with a basal calyculus, anthers not appendiculate at the base, pappus of silky scaberulous 

hairs, usually deciduous …………………………………………………………..……....…………...…….. Senecio 

+ Phyllaries multiseriate, anthers with ciliate basal appendages, pappus of bristles ...…………………...…… Dittrich 

 

Key to the species 

 

 Leontodon: 

1. - Perennial, with tuberous roots ……………………………………………………..………….. Leontodon tuberosus 

+ Annual, with taproots, all achenes pappose, plant ± glabrous, leaf-lobes 1-2 mm broad, mostly linear, phyllaries ± 

glabrous …………………………………………………………………..…………………… Leontodon laciniatus 

 Crepis: 

1. - All (or at least the inner) achenes distinctly beaked, beak about as long as achene or longer, ….…………………. 2 

+ Inner achenes not beaked, various parts of plant hairy, heads pedunculate, perennial rhizomatous herbs of shady 

habitats, flowering stems tall, leafy, branched from below middle, lateral lobes of radical leaves acute, inner 

involucral bracts glabrous or nearly, achenes straight .……………………………………….…... Crepis reuteriana 

2. - Fruiting heads not reaching 1,5 cm in length, cauline leaves acutely dentate, rarely lobed, all achenes beaked, or 

marginal achenes beakless and 4-5 mm long with a wing on the ventral side, pappus of inner achenes deciduous, 

stems usually with sparse long yellow bristles ………………………………...……………………... Crepis aspera 

 Carduus: 

1. - Intermediate bracts ovate-oblong, nearly obtuse, somewhat rounded at the sides, midvein very short, ending in a 

short spinule ……………………………………………………………...…………..………….... Carduus australis 

+ Intermediate bracts narrowly triangular-lanceolate, long-attenuate, straight at the sides, midvein ending in a rather 

long spinule …………………………………………………………………………………..…….. Carduus getulus 

 Centaurea: 

1. - Heads subtended by several upper leaves, bristles of pappus not scabrous, spinules at base of spine absent, 

sometimes 1-2 pairs of spinules present …………………………………………………..…... Centaurea hyalolepis 

+ Intermediate involucral bracts with a narrow membranous or hyaline margin, margin narrower than the base of the 

spine, spine with 2-5 pairs of spinules at base ……………………………………………………………………… 2 

2. - Capitula cobwebby, spines of phyllaries stout, with spinules restricted to the base of the spine, corolla and anthers 

yellow, plants of sandy loam of the coastal plain ...………………….………………………… Centaurea procurers 

+ Capitula glabrous, spines of intermediate involucral bracts 1-2 mm broad at the base, involucre slightly 

cobwebbed, plants of steppe and desert of the country ...…………...…..…………………….. Centaurea pallescens 

 Erigeron: 

1. - Leaves glabrous or ciliate, involucral bracts glabrous or nearly so, achenes together with pappus 3-3.5 

mm ……………………………………………………….…………………………………….. Erigeron canadensis 

+ Middle cauline leaves narrowly linear, rarely up to 6 mm broad, entire or sometimes dentate, receptacle minutely 

muricate, not areolate …………...…………………………………………………………….. Erigeron bonariensis 

 Anthemis: 

1. - Fruiting peduncles distinctly thickened and strongly recurved, outer achenes very thick, nearly 

tetragonal …………………………………………..………………………………….…..… Anthemis pseudocotula 

+ Achenes cuneate, strongly compressed dorsoventrally, 4-angled in cross-section, receptacular bracts often 

spathulate ……………………………………………………….……………………………..… Anthemis Palestina 
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Fig. 6. Selected photos of plant species recorded in the Asteraceae family at the Gaza Strip, Palestine. A. Echinops philistaeus; B. Xanthium 
spinosum; C. Notobasis syriaca; D. Anthemis pseudocotula; E.  Verbesina encelioides; F. Cichorium endivia. 
 

  
 

 
 

Fig. 7. Selected photos of plant species recorded in the Asteraceae family at the Gaza Strip, Palestine. A. Leontodon tuberosus; B. 
Carthamus tenuis;C. Silybum marianum; D. Centaurea hyalolepis; E. Centaurea procurrens; F. Erigeron bonariensis. 
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Conclusion 
 

The current study helps researchers in the 

ethnobotanical and ethnomedicinal fields in the Gaza strip, 

Palestine. The current study demonstrates that the studied 

region have a high floristic diversity of the family 

Asteraceae, Therophytes. Plant species diversity increases 

throughout the spring season. Among thirty-two plant 

species recorded in the study area, 29 were considered 

medicinal plants and had different biological activities. The 

present investigation provides a floristic checklist with up-to-

date nomenclature that will help the future investigation and 

sustainable use of plant resources of this region and 

conservation of plant biodiversity. However, this research 

could be a database and information which attract the 

attention of plant scientists for further important research on 

different medicinal plants presented in the Gaza Strip, 

Palestine, area to find significant novel biological substances 

for phytochemical and pharmacological future studies.  
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