
INTRODUCTION

The flora of Sinai Peninsula was the target 
of innumerable visits by generations of 
professional and amateur botanists. Among 
the numerous floristic accounts of the Sinai 
flora are those by Muschler (1912), Hefnawi 
(1922), Ramis (1929), Simpson (1930), Post 
& Dinsmore (1932, 1933), Montasir & Hassib 
(1956), Täckholm (1956, 1974), Danin et al. 
(1985), Gamal El-Din  (1994), El Hadidi & 
Hosni (2000) and Boulos (1999, 2000, 2002, 
2005). There is also a multitude of publications 
reporting the addition of individual species to 
the flora of Sinai (e.g. Moustafa et al., 2015; 
El-Gazzar et al., 2020b). 

Owing to its unique position between the 
Mediterranean Sea in the north and the two 
extensions of the Red Sea (the Gulfs of Suez 
and Aqaba) in the south, it was generally well-
known that the flora of Sinai is clearly distinct 
from that of its neighboring regions. The 
Peninsula was described by Mumford (2015) as 
the land bridge that connects Asia with northeast 
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Africa thus increasing its ability to embrace 
many exotic species. Consequently, the flora of 
Sinai is disproportionately richer than that of 
any other part of Egypt in terms of numbers of 
genera and species: while the area of Sinai is 
only about 16% of Egypt’s territory (Moustafa 
et al., 2015), it comprises nearly 56 % of the 
country’s species of flowering plants (Boulos, 
2008). Another distinctive feature of the flora of 
Sinai is that it houses no less than 83 of the 126 
(i.e. 65.9 %) endemic and near endemic species 
in Egypt (Abo Hatab et al., 2024a, b). 

Asteraceae Bercht. & J. Presl is considered the 
largest family of Eudicots, it comprises nearly 
1700 genera and 3300 species, with about 16 
subfamilies and 50 tribes (Mandel et. al., 2017; 
Susanna et. al., 2020). The representative 
species and genera of Asteraceae in Egypt not 
stable;  Zareh (2005) registered 97 genera and 
230 species after adding 5 new records to the 
Egyptian Asteraceae and excluding ten doubtful 
species, El-Gazzar & Hammouda (2006) alter 
this number to 98 genera and 231 species after 
adding Orbivestus cinerascens (Sch. Bip) H. 
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Rob., this number raised to 99 genera and 233 
species by adding Helenium amarum (Raf.) H. 
Rock var. amarum and Pulicaria dysenterica (L.) 
Gaertn. (El-Gazzar et. al. 2020b), and recently 
the recording of Onopordum arenarium (Desf.) 
Pomel raise the number of the representative 
species of Asteraceae in Egypt to 234 species 
(Elkordy et. al., 2022). 

In the present study, the occurrence of 
Heterotheca subaxillaris (Lam.) Britton & Rusby 
(Asteraceae - Astereae) on sandy expanses and 
dunes close to the Mediterranean coasts of N. 
Sinai is reported as a new generic and specific 
record to the flora of Egypt. Genus Heterotheca 
is known by its three sections with a total of 
60 species: sect. Heterotheca with 8 species 
(including Heterotheca subaxillaris), which are 
characterized by their limited distribution to the 
USA and Mexico; sect. Ammodia with 3 species, 
which are mainly distributed in California and 
Washington; and sect. Chrythanthe which 
comprises about 49 species and distributed 
in USA, Canada and Mexico (Nesom, 2019; 
Alexander, 2024).. Heterotheca subaxillaris is a 
common herb native to North America recently 
recorded in some regions outside its native range 
(Wagenknecht, 1960; USDA-NRCS, 2009), in 
addition to being recorded as introduced species 
into Argentina, and Palestine where It has been 
reported as invasive species (Dafni & Heller, 
1982; Sternberg, 2016; Fernández et. al., 2023; 
Gupta et al., 2024).  According to Dafni & Heller 
(1990), the species was introduced to prevent 
the encroachment of sand dunes on agricultural 
areas. Recently, in 2009, this species was 
observed in coastal sand dunes of Lebanon and 
suggested to have escaped from Palestine and 
became invasive by 2015 (Kharrat et al., 2016). 
Likewise, it is newly reported in Morocco (Pyke 
et. al., 2008), in addition to being recorded as a 
new record for the Iberian flora (South-Western 
Europe) (Senar et al., 2017).

Heterotheca subaxillaris (Camphorweed) is 
easily characterized by its camphor-like smell 
which makes it unpalatable for livestock (Lonard 
et al., 2011). The sesquiterpene carboxylates in 
its glandular trichomes show a strong insect 
antifeeding activity (Morimoto, 2019). Apart 
from the chemical study of volatile oil of H. 
subaxillaris by Lincoln & Lawrence (1984), 
any aesthetic, therapeutic and other economic 
potentials of the species remain uninvestigated. 
Its presence in N. Sinai seems to be relatively 
more recent as it was not included in the latest 

detailed survey of alien species by El-Beheiry 
et al. (2020). Hence, the current total absence of 
any assessment of its ecological impact on the 
flora of Sinai. This study aimed at registering 
Heterotheca subaxillaris as a new record to the 
flora of Egypt. 

MATERIALS AND METHODS

Fresh flowering and fruiting specimens of 
Heterotheca subaxillaris were collected and 
photographed during November and December 
2024 (Figure1). It is observed in numerous 
spots in the northeast along El-Arish-Rafah 
Road (e.g. 31º 08’ 40” N; 33º 52’ 59” E; and 
31º 08’ 47” N; 33º 53’ 25” E, Figure 2), where 
the highest density of this record is observed 
in Rafah and El-Sheik Zewaid region in the 
geographic borders with Palestine and gradually 
decrease in Al-Resa region in El-Arish, North 
Sinai, Egypt. The species was distributed in 
the sand dunes, along the roadside and near the 
Mediterranean coast. This area is considered a 
residential area with some simple implants and 
agriculture. All vegetative and morphological 
characters have been observed and recorded. 
Investigation revealed that the collected species 
wasn’t encountered in last records of the 
Asteraceae in Egypt (Boulos, 2002; El-Gazzar, 
et. al. 2020a), it has been identified successively 
using the conventional keys to the tribe, genus 
and species of the Asteraceae-Astereae in the 
Flora of North America online:

[http://floranorthamerica.org/Asteraceae_
tribe_Astereae], [http://floranorthamerica.org/
Heterotheca], [http://floranorthamerica.org/
Heterotheca_subaxillaris]. 

Identification of the specimens has 
been re-affirmed with the help of the 
multitude of immaculate color images of 
the species on numerous websites (e.g.  
https://southwestdesertflora.com; https://
www.flawildflowers.org; https://www.
americansouthwest.net), and also with a 
comparison with the herbarium sheets that 
present in the virtual herbarium of New York 
botanical garden that available in (Specimen List 
- The William & Lynda Steere Herbarium). All 
collected specimens have been dried and kept 
as herbarium material with accession number 
(AS346) in the newly established Herbarium 
of Faculty of Science, Arish University, North 
Sinai, Egypt. 

https://southwestdesertflora.com
https://www.flawildflowers.org
https://www.flawildflowers.org
https://www.americansouthwest.net
https://www.americansouthwest.net
https://sweetgum.nybg.org/science/vh/specimen-list/?SummaryData=Heterotheca subaxillaris
https://sweetgum.nybg.org/science/vh/specimen-list/?SummaryData=Heterotheca subaxillaris
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Figure (1): Aggregates of H. subaxillaris on the sand dunes of Al-Resa region along 

El-Arish -Rafah Road, North Sinai, Egypt. 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 1. Aggregates of H. subaxillaris on the sand dunes of Al-Resa region along El-Arish -Rafah Road, North Sinai, Egypt

 

Figure (2):  A, B, and C representing the map of El-Arish -Rafah Road, in Eastern 

North Sinai, northeastern corner of Egypt, where H. subaxillaris is observed with a 

focus on the sampling point. 

 

 

 

 

 

 

 

 

 

Figure 2.  A, B, and C representing the map of El-Arish -Rafah Road, in Eastern North Sinai, Egypt, where H. subaxillaris 
is observed with a focus on the sampling point

RESULTS

Heterotheca subaxillaris (Lam.) Britton & 
Rusby; New York Acad. Sci. 7: 10 (1887).

Family: Asteraceae

Tribe: Astereae 

Basionym: Inula subaxillaris Lam.; in J. 
Lamarck et al., Encycl. 3: 259. 1789.

Homotypic synonyms:  

Chrysopsis scabra Elliott

Diplopappus scaber Hook.

Heterotheca lamarckii Cass.

Stelmanis scabra Raf.

Inula scabra Pursh
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Heterotheca scabra DC.  

Common names: Camphorweed, Golden Aster

Distribution and habitat

Heterotheca subaxillaris is a terrestrial annual 
or perennial aromatic hemicryptophyte, that 
prefers temperate sandy regions (Sternberg, 
2016). H. subaxillaris is native to Northern 
America mainly in Mexico, Kansas, Texas, 
California, and USA (POWO, 2023). This 
species was only once observed in Africa, in 
Morrocco. In the last two decades this species 
has expanded its range to other parts of the 
world where it has been recorded as an invasive 
species. In this study this species is recorded 
for the first time in Egypt, El-Arish region as 
a neutralized alien plant, distributed along 
roadsides and through the costal sand dunes. 

Description 

Stem, erect, herbaceous, and hairy up to 100 
cm long. Although Lower branches sometimes 
procumbent in young shoots, dense erect lateral 
branches 20 – 60cm along the stem axis are 
usually formed in mature plants (Figure. 3A). 
Stem often covered with glandular hair of 
multicellular stalk (Figure. 4). Leaves, simple, 
helically alternate, sessile, elliptic-ovate, and 
cauline, although basal leaves present in young 
plants (Figure. 3B). Average of blade length is 4 
– 6 cm and width is 1.3 – 2.2 cm. Leaf apex acute, 
margin dentate-crenate with clasping auriculate 
base, stipules absent, and lower surface with 

whitish prominent veins. Leaves surfaces pilose 
and glandular hairs with short stalk are present 
(Figure. 4), glandular hairs become dense in 
mature leaves. Inflorescence cymose in a 
loosely spreading corymbos panicle. Capitula 
globose, terminal and solitary or in clusters 
(Figure. 3C). Ray flowers are of 15 to 25, and 
35 – 75 disc flowers. Receptacle conical to flat. 
Phyllaries herbaceous in 3-6 series, with one 
midrib. Outer phyllaries hirsute, ovate-elliptic 
with acute to acuminate green apex and entire 
blade, covered with dense stalked glandular 
hairs. Inner phyllaries linear-lanceolate. 
Innermost series of phyllaries are oblong with 
membranous margins. Ray florets golden 
yellow, with three toothed corolla, female 
(pistillate), obovate ovary with one ovule, and 
a nectary disc at the apex, pappus absent. Disc 
florets are bisexual, pappus present in 2 – 4 
series with two forms, outer series with white 
short scales and the inner with longer white 
bristles. Corolla tube 5 lobed, pale yellow and 
funnel shaped. Ovary compressed with apical 
nectar disc. Stigma is triangular bilobed, one of 
the two lobes with obvious membranous hairy 
margin (Figure. 3D). Achene (fruit) obconical-
obovate, brown with dark ribs, achene of ray 
florets is glabrous without pappus, however 
that of the disc florets is covered with apical 
biforked simple hairs and carry two types of 
pappus (Figure. 4).

 

Figure (3): A, Erect branches of H. subaxillaris with terminal inflorescence; B, 

Simple, helically alternate, sessile leaves with prominent white veins in the lower 

surface; C, inflorescence with hemispherical capitula.  

 

 

 

 

 

 

Figure 3. A, Erect branches of H. subaxillaris; B, Simple, helically alternate, sessile leaves with prominent white veins in 
the lower surface; C, inflorescence with hemispherical capitula

https://www.worldfloraonline.org/taxon/wfo-0000074319;jsessionid=51C3250AA9F3ACFA7EDDFD5DAB4E3098


281Egypt. J. Bot., Vol. 65, No. 4 (2025)

Heterotheca subaxillaris (Lam.) Britton & Rusby (Asteraceae-Astereae), a new record to the flora of Egypt

 

Figure (4): Heterotheca subaxillaris. A, b, c, hairy compressed achene of disc florets 

(covered with simple unicellular hairs with biforked apex); D, simple e-glandular 

multicellular hairs on stem surface; E, glandular hair with multicellular stalk 

distributed on leaves and stem surface. 

 

Figure 4. Heterotheca subaxillaris. A, b, c, hairy compressed achene of disc florets (covered with simple unicellular hairs 
with biforked apex); D, simple e-glandular multicellular hairs on stem surface; E, glandular hair with multicellular stalk 
distributed on leaves and stem surface.

DISCUSSION

Heterotheca subaxillaris (Lam.) Britton & Rusby 
is native to N. America where it is widespread 
in 31 States and Mexico and continuously has 
the ability to expand its rang. It was recorded as 
introduced species in Palestine and Argentina, 
in addition to recently registered in Lebanon, 
Morocco and Spain. The present study is the 
first recording of this species in Egypt, raising 
the number of The Egyptian Asteraceae to 235 
species and 100 genera. Searching the floras of 
other countries in Africa shows that it was only 
encountered and observed in Morocco, hence it 
can be considered as the second record for Africa.

H. subaxillaris is known for its large ability to 
escape and invade surrounding regions. The 
Sinai Peninsula is directly under the two different 
environmental influences of the predominantly 
moderate Mediterranean Sea and the warmer 
subtropical conditions of the Red Sea, where H. 
subaxillaris prefer this warm weather, so it is 
supposed to be escaped from Palestine due to its 
high regenerating ability and enter Egypt from 
its northeastern geographical boundaries gate. 
Consequently, the flora of Sinai is so dynamic 
that it harbors 56% of the species in Egypt’s entire 

flora, and the Peninsula is acting as a suitable 
receptor of invasive, endemic and near-endemic 
species, as has been repeatedly observed by Abo 
Hatab et al. (2024a, b). The discovery of a N. 
American species such as Heterotheca subaxillaris 
in Sinai is by no means the only case of this 
phytogeographical disjunction. El-Gazzar et al. 
(2020b) recorded the presence of the N. American 
species Helenium amarum (Raf.) H. Rock var. 
amarum in the mountainous area of S. Sinai on 
the bases of a single specimen collected in April 
1940. The first appearance of H. subaxillaris in 
North Sinai poses a significant future threat to the 
natural plant communities and cultivated plants 
due to its high invasion abilities. Consequently, it 
is very important to keep tracking and monitoring 
of this species in the upcoming period.

CONCLUSION

In this study, Heterotheca subaxillaris (Asteraceae 
– Astereae) is recorded for the first time in Egypt, 
as it was collected from El-Arish city, North 
Sinai. Although it is native to North America, this 
species was recorded in the neighboring countries 
Palestine and Lebanon. H. subaxillaris has a great 
capacity for invasion. It is critical to monitor its 
further distribution in North Sinai to protect the 
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native flora. 
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Data availability: All the data that support the 
findings of this study are available in the main 
text.
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