
HAL Id: hal-03549087
https://hal.inrae.fr/hal-03549087v1

Submitted on 31 Jan 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

New records of Asteraceae for the non-native flora of
Tunisia and north Africa with some nomenclatural

remarks
Ridha El Mokni, Duilio Iamonico, Errol Véla, Filip Verloove, Gianniantonio

Domina

To cite this version:
Ridha El Mokni, Duilio Iamonico, Errol Véla, Filip Verloove, Gianniantonio Domina. New records
of Asteraceae for the non-native flora of Tunisia and north Africa with some nomenclatural remarks.
Mediterranean Botany, 2022, 43, pp.e73688. �10.5209/mbot.73688�. �hal-03549087�

https://hal.inrae.fr/hal-03549087v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


1Mediterranean Botany 43, e72688, 2022
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Abstract. Sixteen new Asteraceae are added to the non-indigenous flora of Tunisia. Six of them (Dimorphotheca ecklonis, 
Gaillardia pulchella, Gazania linearis var. linearis, Guizotia abyssinica, Rudbeckia triloba and Tithonia diversifolia) are 
also new for the flora of North Africa. Chrysanthemum morifolium is here first reported for the Mediterranean Basin. 
Seven genera (Argyranthemum, Bidens, Dimorphotheca, Gaillardia, Guizotia, Rudbeckia and Tithonia) are recorded for 
the first time for the vascular flora of Tunisia. Most of these species escaped from gardens and pots and became casual 
along roadsides and/or disturbed areas after cypsela dispersion (except for Chrysanthemum morifolium). Some species, 
even though appearing to be well established locally and are potentially invasive at a worldwide level, still do not behave 
so in Tunisia. In addition to the floristic notes, the typification of the names Dimorphotheca ecklonis, Gorteria linearis and 
Mirasolia diversifolia are discussed.
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Introduction

The northern African flora is very rich and highly diverse 
due to the presence of Mediterranean, Saharan, and 
Macaronesian floristic elements (White, 1983). Before 
human settlement, the landscape was mainly dominated 
by evergreen deciduous and coniferous forests. The 
most fertile lowlands have been used for agriculture 
since Roman times and the plant climax communities 
are nowdays confined to restricted patches. Agriculture 
along with the non-controlled importation of seeds and 
the introduction of ornamental plants have favored 
over time the installation of many non-native plants 
(El Mokni pers. obs.; see e.g., El Mokni et al., 2012; El 
Mokni, 2020a).

The present contribution is aimed at updating and 
improving the knowledge on the non-native vascular 
flora of Tunisia and North Africa (see e.g., El Mokni et 
al., 2019; El Mokni, 2020b; El Mokni & Domina, 2020; 

El Mokni & Iamonico, 2020; Iamonico & El Mokni, 
2020; El Mokni & Verloove, 2021), specifically on the 
Asteraceae family (see e.g., El Mokni & Domina, 2017; 
El Mokni & Véla, 2017; Iamonico & El Mokni, 2017; El 
Mokni & Iamonico, 2018).

Material and methods

This work is based on field botanical surveys carried 
out by the first author (REM) in Tunisia over several 
years and the revision of relevant literature. Collected 
specimens are deposited at the Herbarium of Monastir 
University (not listed in Index Herbariorum) and RO.

The taxa are presented in alphabetical order 
(taxonomic treatment according to Greuter, 2006+) 
and the global distribution, ditribution in Tunisia, and 
habitats are reported for each one. The assessment of 
the degree of naturalization is based on various sources 
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(see e.g., Richardson et al., 2000; Occhipinti-Ambrogi 
& Galil, 2004; Pyšek et al., 2004; Richardson & Pyšek, 
2006). When other species of the same genus are already 
known from Tunisia, a dichotomous key is provided. If 
necessary, taxonomic notes are also given.

Types of the studied names are also reported and the 
articles cited throughout the text refer to the Shenzen 
Code (Turland et al., 2018, hereafter ICN). The digital 
images in the herbaria BM, G, LINN, M, P, SBT, and 
UPS were consulted (acronyms according to Thiers, 
2021 [continuously updated]).

Results and discussion

Ambrosia artemisiifolia L., Sp. Pl. 2: 988. 1753.
Lectotype [designated by Hind et al., 1993: 214]: 

Habitat in Virginia, Pensylvania, Herb. LINN no. 
1114.4 (LINN!, image of the lectotype available at 
http://linnean-online.org/11621/).

Distribution and habitat. Ambrosia artemisiifolia 
(Ambrosieae Cass.) is an annual herbaceous plant native to 
North America and considered as one of the most invasive 
species in Europe (Lambdon et al., 2008) where it was 
originally introduced in the 18th century through botanical 
gardens (Bullock et al., 2012), becoming naturalized 
from the 1930s onwards (Brandes & Nitzsche, 2006; 
Chauvel et al., 2006). The spreading process accelerated 
from the 1960s and since the 1990s it became invasive 
(Essl et al., 2015). Concerning North Africa, the plant 
was known so far as naturalized alien in Egypt and as 
casual in Algeria and Morocco, whereas it is doubtfully 
present in Lybia (Greuter, 2006+). No records from 
Tunisia were published until now (see e.g., Dobignard & 
Chatelain, 2011: 145; APD, 2020; GBIF, 2020). Our 
finding represents the first record of this species in 
Tunisia.
Taxonomic notes. Ambrosia artemisiifolia is morphologically 
similar to A. acanthicarpa Hook. (not known in the 
Mediterranean area; Greuter, 2006+; Dobignard & 
Chatelain, 2011: 145; APD, 2020) but differs in 
staminate capitula diameter, bur length, and number 
and lenght of bur spines (Strother, 2006a). Compared 
to A. maritima L., which is the only Ambrosia species 
occurring along the Tunisian coast (from Bizerta in 
the NE to Tozeur in the SW), A. artemisiifolia differs 
in cypselae lenght, shape, and indumentum (2.0–
4.0 mm, widely obconic, ± puberulent vs. 3.0–3.5 mm, 
subglobose to ovoid, glabrous), cypselae spines (4-12, 
generally blunt, ± vestigial vs. 5–7 horn-like appendages 
around the middle), and number of florets per capitulum 
(5–8 vs. 8–20) (see e.g., Pottier Alapetite, 1981; Boulos, 
1999; Keil, 2012a).

Key to species of Ambrosia occurring in Tunisia

1.  Plant green, hirsute, with bulbous-based hairs,
not aromatic; leaves pinnatifid to pinnatipartite;
staminate capitula in ± lax racemose synflorescence
8–14 cm long; florets 5–8  ...........  A. artemisiifolia

1.  Plant grey, villose-canescent, aromatic; leaves
1-2-pinnatisect; staminate capitula in ± dense
spicate synflorescences 2–6 cm long; florets
8–20  ..................................................  A. maritima

Examined specimen. Tunisia, Tabarka (Houamdia, NW 
Tunisia), WGS84 36°54’39”N, 8°46’17”E, 20 m a.s.l., 
23 April 2012, R. El Mokni s.n. (Herb. Univ. Monastir!, 
RO!).

Argyranthemum frutescens (L.) Sch.Bip. 
subsp. frutescens, Hist. Nat. Iles Canaries 3(2,2): 264. 
1844 ≡ Chrysanthemum frutescens L., Sp. Pl. 2: 887. 
1753.

Lectotype [designated by Humphries, 1976a: 
181]: Herb. Clifford: 417, Chrysanthemum 5 
(BM000647217!), image of the lectotype available at 
https://data.nhm.ac.uk/object/0333ed44-fcf8-431d-
a93c-c458652c7ea5/1603929600000).

Distribution and habitat. Argyranthemum frutescens 
(Anthemideae Cass.), known as Paris daisy, marguerite 
or marguerite daisy, is a sub-shrub (about 61–91 cm 
high) known for its very fragrant flowers. It is native 
to the Canary Islands, Spain (Humphries, 1976a). It 
is also widely cultivated as an ornamental in private 
gardens and public parks in many countries. The 
species is catalogued as a weed by Randall (2003). 
In Europe, the plant is cultivated in Portugal, France, 
and Sicily, and it is a casual alien in Italy, Sardinia 
and Corse (Greuter, 2006+; Galasso et al., 2018). It is 
also cited as naturalized alien in New Zealand (Webb, 
1987) and in southern California (Calflora, 2021). In 
North Africa, the plant was known so far as cultivated 
in Lybia and Morocco (Greuter, 2006+; Dobignard & 
Chatelain, 2011). It is here recorded for the first time 
in Tunisia, where it grows on palm trees of Bizerta 
(Figure 1A–B) and in some irrigated public gardens, 
sidewalks, and disturbed areas near wetlands in the 
Monastir region.

Taxonomic notes. Argyranthemum frutescens is 
morphologically similar to A. coronopifolium (Willd.) 
Humphries (endemic to the Canary Islands). In 
comparison with A. frutescens, A. coronopifolium has 
more deeply dissected leaves, narrower petioles, smaller 
capitula, and generally shorter cypselae (Humphries, 
1976b). 

Examined specimens. Tunisia, Bizerta (Route 
Bella Plage, NE Tunisia), WGS84 37°16’11.76”N, 9°
52’32.43”E, 5 m asl, 23 April 2012, R. El Mokni s.c. 
(Herb. Univ. Monastir!); Monastir (La Medina, CE 
Tunisia), WGS84 35°46’32.82”N, 10°49’53.32”E, 15 
m asl, 8 April 2012, Errol Vela & R. El Mokni 
s.c.; Monastir (Route Sousse, CE Tunisia), WGS84
35°46’24.42”N, 10°46’34.66”E, 0–1 m asl, 28 April 
2015, R. El Mokni s.n. (Herb. Univ. Monastir!); Mahdia, 
Mahdia city (CE Tunisia), WGS84 35°32’48”N, 11°
01’14”E, 15 m asl, 15 December 2019, R. El Mokni s.n. 
(Herb. Univ. Monastir!).

http://linnean-online.org/11621/
https://data.nhm.ac.uk/object/0333ed44-fcf8-431d-a93c-c458652c7ea5/1603929600000
https://data.nhm.ac.uk/object/0333ed44-fcf8-431d-a93c-c458652c7ea5/1603929600000
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Figure 1. A–B, Argyranthemum frutescens subsp. frutescens as an epiphytic weed on palm tree in the  
north-eastern of Tunisia; A, habit and habitat; B, capitula in bloom; C–D, Calendula officinali  as casual  

weed on the centre-eastern coast of Tunisia within a stream water; C, habit and habitat; D, capitulum in bloom;  
E–G, Bidens pilosa on roadsides in the centre-east of Tunisia; E, cypselae; F, habit of the plant during fruiting period, 

G, cauline leaves. Photos by Ridha El Mokni.

Artemisia absinthium L., Sp. Pl. 2: 848. 1753.
Lectotype [designated by Ling in Jarvis & 

Turland, 1998: 353]: Herb. Clifford: 404, Artemisia 7 
(BM000647029!), image of the lectotype available at 
https://data.nhm.ac.uk/object/e6081d5d-da84-47ae-
8a0d-78f594f008f0/1603929600000).

Distribution and habitat. Artemisia absinthium 
(Anthemideae Cass.) is a perennial herb, growing up to 
70(–150) cm tall and developing abundantly branching 
shoots. It is native to Eurasia and some areas of North 
Africa. Nowadays, the plant is more widespread and 
occurs in other continents, mostly due to cultivation 

https://data.nhm.ac.uk/object/e6081d5d-da84-47ae-8a0d-78f594f008f0/1603929600000
https://data.nhm.ac.uk/object/e6081d5d-da84-47ae-8a0d-78f594f008f0/1603929600000
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(Maw et al., 1985; Gams, 1987). In Tunisia, this taxon 
was formerly planted and has become locally common 
through the lowlands.

Taxonomic notes. Artemisia absinthium is morphologically 
similar to A. arborescens L. from which it differs by the 
unpunctuated leaves (vs. more or less punctate), the petiolate 
with auriculate petiole (vs. non-auriculate), and the labrous 
corolla with glandular cypselae (vs. not glandular) (Quézel 
& Santa, 1963). 

Examined specimens. Tunisia, Jendouba (Fernana, 
NW Tunisia), WGS84 36°39’43”N, 8°41’15”E, 295 
m asl, 23 April 2006, R. El Mokni s.n. (Herb. Univ. 
Monastir!); Bizerta (Sejnane, NE Tunisia), WGS84 
37°02’09”N, 9°17’36”E, 195 m a.s.l., 8 May 2012, 
R. El Mokni s.n. (Herb. Univ. Monastir!); Zaghouan 
(El Fahs, NE Tunisia), WGS84 36°16’10”N, 9°
36’30”E, 475 m asl, 29 April 2019, R. El Mokni s.n. 
(Herb. Univ. Monastir!).

Bidens pilosa L., Sp. Pl. 2: 832. 1753.
Lectotype [designated by D’Arcy in Woodson & 

Schery, 1975: 1178]: Habitat in America, Herb. LINN 
no. 975.8 (LINN!, image of the lectotype available at 
http://linnean-online.org/9905/).

Distribution and habitat. Bidens pilosa (Coreopsideae 
(Less.) Lindl.) is an erect annual herb, 20–100(–150) cm 
tall with quadrangular stems, opposite leaves, the upper 
ones being trifoliolate or imparipinnate with 2–3 pairs 
of pinnae and a single terminal leaflet. It is native to 
tropical America but is now a pantropical weed (Wagner 
et al., 1999). It is becoming an important weed in 
crops, pastures, wastelands, gardens, cultivated areas, 
and along roadsides (Galinato et al., 1999) in southern 
North America, South America, West and South Africa, 
East of Suez Canal, Europe, South-East Asia, North 
and South-East Australia, and some Pacific and Atlantic 
islands (GBIF, 2020). In North Africa, the species was 
known so far as naturalized alien in Egypt and Morocco, 
alien with unknown status in Lybia, and casual alien in 
Algeria (Greuter, 2006+; APD, 2020). It is here recorded 
for the first time in Tunisia, where it occurs as a casual 
weed along sidewalks of railways and roadsides (Figure 
1C–E) in Bir Bouregba (Cap-Bon region) and near a 
nursery of ornamental plants in Monastir region (CE 
Tunisia). 

Taxonomic notes. In the Mediterranean area, Bidens 
pilosa is morphologically quite different from other 
Bidens taxa, mainly based on its leaf segments, 
indumentum, calycular bracts, and ray florets. The 
more similar species is B. frondosa L. from which 
it differs by characters of the cypselae. In B. pilosa 
cypselae are black or dark-brown, linear-fusiform 
(1.0–1.5 cm long, flat, 4-angled, sparsely hairy) 
with 2–3(–5) erect to divergent, retrorsely barbed 
awns 1–2 mm. In B. frondosa cypselae are blackish 
to brown, obcompressed, obovate to cuneate with 
2 +/-erect, antrorsely or retrorsely barbed awns 

2–5 mm), short spatulate calycular bracts, with 
white ray florets, ray florets at least 2-times longer 
than disc florets, longer stem, beneath of leaf usually 
dense pillosulose-tomentose indumentum (see Keil, 
2012b). 

Examined specimens. Tunisia, Nabeul (Bir 
Bouregba; Cap-Bon, CE Tunisia), scattered 
populations with crowded individuals growing by 
railways station and under walls in roadsides on the 
left at the arrival to Bir Bouregba from Barakat-
Sahel, WGS84 36°25’47”N, 10°34’7”E, 25 m asl, 
11 December 2016, R. El Mokni s.n. (Herb. Univ. 
Monastir!); Monastir (Menzel Ennour, CE Tunisia), 
few flowering individuals growing near a nursery 
of ornamental plants, WGS84 35°40’43”N, 10°
47’04”E, 40 m asl, 21 November 2018, R. El 
Mokni s.n. (Herb. Univ. Monastir!). 

Calendula officinali  L., Sp. Pl. 2: 921. 1753.
Lectotype [designated by Alavi, 1983: 195]: Habitat 

in Europae arvis, Herb. LINN no. 1035.4 (LINN!, 
image of the lectotype available at http://linnean-online.
org/10874/).

Distribution and habitat. Calendula officinalis 
(Calenduleae Cass.), probably native to Asia and 
southern Europe, was brought to America by early 
settlers, and then cultivated in many gardens as a 
medicinal herb (Yoshikawa et al., 2001; Ukiya et al., 
2006). It is an herbaceous perennial plant that reaches 
80 cm tall, producing yellow or orange flowers about 
4–5(–6) cm in diameter. In Europe, the plant is well 
naturalized in central Italy, Siciliy, Sardinia, and 
Spain, cited as casual alien in Portugal and Malta 
(Greuter, 2006+; Galasso et al., 2018). In France, it 
seems that the species is an occasional alien which 
persists only for a certain time where it has been 
cultivated as ornamental plant (Tison & de Foucault, 
2014; Tison et al., 2014). The species is also widely 
naturalized in Europe (north to southern England) and 
elsewhere in warm temperate regions of the World. In 
North Africa, the plant was known so far as cultivated 
in Lybia and naturalized in Morocco (Greuter, 2006+; 
Dobignard & Chatelain, 2011). Calendula officinalis 
is here recorded for the first time in Tunisia, where 
it can be considered as casual alien found in some 
sewages in the centre (Figure 1F–G) and in some 
irrigated public gardens, sidewalks in the centre and 
north of the country.

Taxonomic notes. Calendula officinalis is 
morphologically similar to C. bicolor Raf., from which 
it differs in growth habit (perennial in C. officinalis 
vs. annual in C. bicolor), number of ray florets per 
capitulum [‘double’ (ray florets replacing some or 
all of the disc florets) in C. officinalis vs. ‘simple’ in 
C. bicolor], and ray floret length (up to 35 mm long 
in C. officinalis vs. up to 20 mm long in C. bicolor) 
(Pottier-Alapetite, 1981).

http://linnean-online.org/9905/
https://www.cabi.org/isc/datasheet/9148#24A674E0-CB9A-4536-87E5-844CD6501EC2
https://www.cabi.org/isc/datasheet/9148#24A674E0-CB9A-4536-87E5-844CD6501EC2
https://www.cabi.org/isc/datasheet/9148#4EA842DC-5057-4435-8EFC-970EC8CC4296
http://linnean-online.org/10874/
http://linnean-online.org/10874/
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Figure 2. A, Chrysanthemum morifolium as ruderal in the centre-east of Tunisia; B, Dimorphotheca ecklonis  
as casual weed on rips of a wall in the centre-eastern coast of Tunisia; C, Erigeron karvinskianus flowering  

individuals on the ancient walls in the north-western of Tunisia; D–E, Gaillardia ×grandiflor  within roadsides 
in the centre-east of Tunisia. Photos by Ridha El Mokni.

Examined specimens. Tunisia, Monastir (roadsides 
from Khénis to Monastir city, CE Tunisia), WGS84 35°
43’47.84”N, 10°49’10.38”E, 2 m asl, 9 April 2012, R. El 
Mokni & Errol Véla s.n. (Herb. Univ. Monastir!); 
Monastir (Jemmel, CE Tunisia), WGS84 35°
37’28.36”N, 10°45’30.47”E, 32–33 m asl, 17 April 
2015, R. El Mokni s.n. (Herb. Univ. Monastir!); 
Jendouba (Tabarka, NW Tunisia), WGS84 36°
56’03.74”N, 8°47’32.33”E, 15 m asl, 3 May 2014, 

R. El Mokni s.n. (Herb. Univ. Monastir!).

Chrysanthemum morifolium (Ramat.) Hemsl., Gard. 
Chron. Ser. 3, 6: 586 1889 ≡ Matricaria morifolia 
Ramat., J. Hist. Nat. 2: 240. 1792 ≡ Dendranthema 
morifolium (Ramat.) Tzvelev, Fl. URSS 26: 373. 1961.

Type: not designated.
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Distribution and habitat. Chrysanthemum L. 
(Anthemideae Cass.) comprises about 40 species mainly 
distributed in East Asia (Bremer & Humphries, 1993; 
Oberprieler et al., 2006). According to Kondo et al. 
(2003) polyploidy and hybridization are frequent in the 
genus making it taxonomically difficult. The genus is 
of considerable horticultural interest, with some 7.000 
autumn-flowering plants named Ch. morifolium, an 
enormous hybrid complex developed in China over 
many centuries from multiple hybridizations involving 
several paternal species (including Ch. indicum L.) 
rather than only two or a few wild species, with an 
extinct species and its subsequent cultivars serving as 
the maternal parents (Galasso et al., 2020; Ma et al., 
2020). It is well known for its commercial cultivars, 
which are globally important cut flowers and pot plants 
(Bhattacharya & Teixerra da Silva, 2006).

Chrysanthemum morifolium is a subshrub native to 
eastern Asia. The wild  prototype of this cultigen (Ma et al., 
2020) introduced from China and now widely cultivated 
throughout the world is not yet recognized (Bailey, 
1923). Autumn-flowering perennial Chrysanthemum 
plants were successfully introduced to France in 1789, 
and in 1792 the French botanist Ramatuelle proposed 
the name Matricharia morifolia (≡ Ch. morifolium) 
for one of these cultivars called “Old Purple”(Gosling, 
1970). It is unknown when it was firstly introduced into 
the New World. It is related to Ch. zawadskii Herbich 
and Ch. arcticum L., which are widely cultivated as 
ornamental plants. Note that numerous cultivars were 
also created from Ch. morifolium (Heywood, 1976) 
but this species was not recorded neither in Europe nor 
in North Africa as alien (Greuter, 2006+; APD, 2020; 
GBIF, 2020).

Chrysanthemum morifolium occurs in Tunisia as 
casual in some sewages in Bizerta city (Figure 2A), 
in the margins of some public gardens, sidewalks in 
Sousse city and its surroundings and with abandoned 
populations on sidewalks in the centre of El Hamma and 
Zarzis cities. 

Examined specimens. Tunisia, Bizerta (Bizerta city, NE 
Tunisia), in some sewages and margins of some public 
gardens, WGS84 37°16’10”N, 9°51’54”E, 5 m asl, 22 
December 2016, R. El Mokni s.c.; Gabes (El Hamma, 
SE Tunisia), abandoned population on sidewalks in 
the centre of the city WGS84 33°53’39”N, 9°48’25”E, 
60 m asl, 22 November 2017, R. El Mokni s.n. (Herb. 
Univ. Monastir!); Medenine (Zarzis, SE Tunisia), 
small population on sidewalks in the centre of the city 
and touristic zone WGS84 33°30’21”N, 11°06’55”E, 5 
m. asl, 17 December 2016, R. El Mokni s.c.; Sousse
(Sousse city, CE Tunisia), small population on 
sidewalks in the centre of the city, WGS84 35°
50’35”N, 10°37’31”E, 10 m asl, 23 November 2017, R. 
El Mokni s.n. (Herb. Univ. Monastir!).

Dimorphotheca ecklonis DC., Prodr. 6: 71. 1838.
Neotype [designated here by D. Iamonico and R. El 

Mokni]: South Africa, s.d., Ecklon 1823 (G-00460837!, 
see JSTOR, 2020a).

Distribution and habitat. Dimorphotheca Vaill. ex 
Moench (Calenduleae Cass.) includes about 20 species 
native to Zimbabwe, Angola, Namibia, and South 
Africa. Some Dimorphotheca species are naturalized 
in North America, Europe, and Australia (Strother, 
2006b; Nordenstam, 2007; Pruski, 2015; Galasso et 
al., 2018). It includes the suffrutescent to shrubby 
species D. ecklonis, a popular garden plant native to 
South Africa but regarded as a weed in Mediterranean-
climate regions (Mediterranean basin, North America 
and Australia). In the Iberian Peninsula, D. ecklonis 
has been reported as naturalized in Galicia, Valencian 
Community, and Catalonia (González-Martínez, 2015; 
Aymerich, 2016; Sáez et al., 2016). In continental North 
Africa, D. ecklonis is here firstly reported (Greuter, 
2006+; APD, 2020; GBIF, 2020) as casual (Figure 2B) 
since it was recorded for many years from many sites 
in Tunisia in disturbed areas escaping from cultivated 
individuals in the surroundings.

Taxonomic notes. Dimorphotheca ecklonis is 
morphologically very similar to the closely related 
D. pluvialis (L.) Moench, D. fruticosa (L.) DC., 
D. sinuate DC., and D. jucunda E. Phillips. Compared 
to D. ecklonis (taxon that shows long ray florets, bright 
white on the upper side and light blue or violet on the 
lower side), D. jucunda differs in its typical reddish 
ray florets on both sides. With regard to D. sinuata and 
D. pluvialis (annual herbs with bisexual disk florets),
D. ecklonis is a subshrubby plant with staminate disk 
florets. It shows linear-oblong to oblanceolate leaves 
and smooth ray cypselae up to 8 mm long, whereas 
D. fruticosa displays oblanceolate to obovate leaves and 
ray cypselae 5–7 mm long (Keil, 2012c).

Typification of the name Dimorphotheca ecklonis. 
Candolle (1838: 71) validly published the name 
D. ecklonis providing a diagnosis, the provenance 
(“in Africa Capensis”), and the collector (“legit cl. 
[clarissimo] Ecklon pl. exs. [planta exsiccata]”); 
moreover, “v.s.” (= vidi sicco) was reported, so 
indicating that Candolle had seen at least one 
specimen. On the basis of Stafleu & Cowan (1976: 
254) and HUH Index of botanists (2013a onwards), 
Ecklon’s collection is preserved in many herbaria. We 
traced three specimens at G (barcode G-00460837), 
HAL (barcode HAL-0111581; image available at 
http://141.48.4.202/djatoka/jacq-viewer/viewer.
html?rft_id=hal_0111581&identifiers=hal_0111581), 
and MO (barcode MO-357907) bearing plants collected 
by C. F. Ecklon. MO specimen (image available at 
http://legacy.tropicos.org/Image/57534) cannot be sure 
that it was collected before 1838 and part of the original 
material (Art. 9.4 of the ICN) since no date of collection 
is reported. Therefore, we prefer to exclude the specimen 
at MO for the lectotypification purpose. G specimens 
bear the following label: “N. 1823 | M. Ecklon 1835”. 
These two annotations are clearly in different hand 
writing and only the first one “N. 1823” was written by 
Ecklon. On the other hand, HAL specimen bears the 
label “Dimorphotheca ecklonis DC. 85” and a recent 

http://pza.sanbi.org/dimorthothecapluvialis.htm
http://pza.sanbi.org/dimorphsinuata.htm
https://vicflora.rbg.vic.gov.au/flora/taxon/e5e89d52-5554-4ab2-ab35-da9c57a8fc83
http://pza.sanbi.org/dimorphsinuata.htm
http://141.48.4.202/djatoka/jacq-viewer/viewer.html?rft_id=hal_0111581&identifiers=hal_0111581
http://141.48.4.202/djatoka/jacq-viewer/viewer.html?rft_id=hal_0111581&identifiers=hal_0111581
http://legacy.tropicos.org/Image/57534
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and printed label including as date of collection “1829–
1832”. All things considered, also these two specimens 
(G and HAL) cannot be considered as original material 
with certainty. Since no original material appears to 
be in extant, we here proposed to neotypify the name 
D. ecklonis using the G specimen which is the more 
complete among those found, including various capitula 
and cypselae whose features are diagnostic in the genus 
Dimorphotheca (see e.g., Strother, 2006b; Pruski, 
2015), we here designate it as the lectotype of the name 
D. ecklonis.

Examined specimens. Tunisia, Bizerta (Nadhour, NE 
Tunisia), WGS84 37°19’29”N, 9°51’52”E, 5 m asl, 23 
December 2016, R. El Mokni s.n. (Herb. Univ. 
Monastir!); Jendouba, Tabarka-Larmèel (NW Tunisia), 
WGS84 36°57’39”N, 8°44’55”E, 10 m asl, 29 April 
2018, R. El Mokni s.n. (Herb. Univ. Monastir!); Nabeul, 
Barakat Sahel (CE Tunisia), WGS84 36°24’15”N, 10°
33’36”E, 15 m asl, 10 December 2016, R. El Mokni s.n. 
(Herb. Univ. Monastir!); Mahdia, Mahdia city (CE 
Tunisia), WGS84 35°30’11”N, 11°04’14”E, 5 m asl, 6 
August 2020, R. El Mokni s.n. (Herb. Univ. Monastir!); 
Monastir, Jemmel (CE Tunisia), WGS84 35°37’06”N, 
10°45’23”E, 30 m asl, 12 July 2020, R. El Mokni s.n. 
(Herb. Univ. Monastir!).

Erigeron karvinskianus DC., Prodr. [A. P. de Candolle] 
5: 285. 1836.

Lectotype [designated by Iamonico, 2018: 799, Fig. 
1]: Mexico, Aug 1827, Karvinski s.n. (M-0029744!).

Distribution and habitat. The genus Erigeron L. 
(Astereae Cass.) comprises about 400 species which 
are mostly distributed in the temperate regions 
worldwide (Nesom, 2006). Nesom (2008) proposed 
a classification of Erigeron recognizing 35 sections. 
Erigeron karvinskianus is native to Mexico, Honduras, 
El Salvador, and Guatemala. It also occurs as alien in 
subtropical and temperate regions of all continents (see 
e.g., Greuter, 2006+; Nesom, 2008; Cullen, 2011; Nesom
& Pruski, 2011; Hind, 2012; SANBI, 2012a). Until now, 
this species was not recorded in Tunisia (Greuter, 2006+; 
Le Floc’h et al., 2010; SANBI, 2012a; GBIF, 2020). It is 
here firstly reported from Aîn-Draham in the NW, where 
it occurs as a casual weed along sidewalks towards hotel 
‘Beau Séjour’ (Figure 2C).

Taxonomic notes. Erigeron karvinskianus is the type of 
Erigeron sect. Karvinskia Nesom, a section including 
mostly perennial species with branched stems, spatulate 
to oblanceolate or linear leaves, long-pedunculate and 
erect capitula with white ray florets (becoming lavender
at maturity), cypselae up to 1.9 mm long and 2-nerved, 
and pappus with 10–27 bristles (see Nesom, 1989, 
2008). The species more similar to E. karvinskianus 
is E. maxonii S.F.Blake, and it differs in having ray 
florets 0.1–0.3 mm wide [vs. (0.5–)0.8–1.3 mm wide ray 
florets], 3.3–4.5 mm long disc florets (vs. 2.3–3.3 mm 
long disc florets), and 1.5–1.9 mm long cypselae (vs. 
1.0–1.4 mm long cypselae) (see Nesom & Pruski, 2011).

Examined specimens. Tunisia, Jendouba (Aîn-
Draham, NW Tunisia), WGS84 36°46’39”N, 8°
41’24”E, 730 m asl, 31 July 2016, R. El Mokni s.n. 
(Herb. Univ. Monastir!, RO!), ibidem, 5 May 2017, R. 
El Mokni s.n. (Herb. Univ. Monastir!), ibidem, 3 April 
2018, R. El Mokni s.n. (Herb. Univ. Monastir!).

Gaillardia pulchella Foug., Hist. Acad. Roy. Sci. Mém. 
Math. Phys. (Paris 4) 1786: 5, fig. 1. 1788

Lectotype [designated by Turner & Watson, 2007: 
17]: France, grows in Paris from seed gathered in 
Louisiana, 1783 (P-JU9464, non vidi fide Turner & 
Watson, 2007).

Distribution and habitat. The genus Gaillardia Foug. 
(Helenieae Lindl.) includes 15–17 species occurring in 
North America, Mexico, and South America (mostly 
Argentina). Among these species, G. aristata Pursh 
and G. pulchella are horticultural species. Gaillardia 
pulchella is native to coastal areas of Texas, U.S.A. 
(USDA-NRCS, 2020). It has been widely cultivated as 
ornamental and can be found cultivated and naturalized 
in Europe, South Africa, Central America, and on 
several islands of the Caribbean and the Pacific Ocean 
(GBIF, 2020; USDA-ARS, 2020). The plant grows on 
sandy or calcareous soils, often in grasslands, open 
disturbed areas, or cultivated places. It was also reported 
from coastal areas (dunes), human-made habitats (e.g., 
roadsides, gardens, and arable lands), river banks, and 
grassy places (Webb et al., 1988; Wagner et al., 1999; 
Strother, 2006c; Flora of Taiwan Editorial Committee, 
2014). In North Africa, the plant is so far known only 
in the Canary Islands (Greuter, 2006+), therefore, it is 
here recorded for the first time as an alien species in 
continental North Africa. 

Taxonomic notes. Gaillardia pulchella is morphologically 
very similar to G. aristata Pursh. Its annual habit and the 
variously colored ray florets (red or purple, sometimes 
with yellow tips, or multicolored) are reliable characters 
for separating it from G. aristata, which is a perennial 
species with wholly yellow or basally purple ray floret  
(Keil, 2012d). 

Examined specimens. Tunisia, Monastir (Khénis, CE 
Tunisia), disturbed areas in roadsides on the right from 
the bridge of Khénis towards Monastir city, WGS84 
35°43’43”N, 10°49’08”E, 5 m asl, 3 October 2014, R. 
El Mokni s.n. (Herb. Univ. Monastir!).

Gaillardia ×grandiflora Van Houtte, Fl. des Serres 12: 
1, pl. 1183. 1857.

Type: not designated (ind. loc. Belgique, Selessines 
[cultivated plant]).

Distribution and habitat. Gaillardia ×grandiflora 
is a hybrid native to North America (from the Central 
Great Plains to western United States), commonly 
used as ornamental plant and occasionally escaping 

https://www.cabi.org/isc/datasheet/114202#736C1D4B-20A8-4E86-9337-3E9CFB835B43
https://www.cabi.org/isc/datasheet/114202#736C1D4B-20A8-4E86-9337-3E9CFB835B43
https://www.cabi.org/isc/datasheet/114202#823933A5-E476-45F8-90CF-07B3A89554A6
https://www.cabi.org/isc/datasheet/110246#7290F25D-DD27-42C6-9666-741D9B71CBF7
https://www.cabi.org/isc/datasheet/110246#6C0F8455-F73C-454F-BD66-E0C2841B27A9
https://www.cabi.org/isc/datasheet/110246#0E7875B8-835E-454E-9FE3-059BADA52658
https://www.cabi.org/isc/datasheet/110246#63B51123-B80D-442D-8053-75CD11B1D713
https://www.cabi.org/isc/datasheet/110246#B7CDA8FC-4D97-4C10-80FB-4255D66B0B0B
https://www.cabi.org/isc/datasheet/110246#ED93545A-2E11-4961-94CB-2F84A4236DA9
https://www.cabi.org/isc/datasheet/110246#ED93545A-2E11-4961-94CB-2F84A4236DA9
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(Bělohlávková, 2004). It was recorded as invasive 
in Belgium (Verloove, 2002, 2006, 2020a), Czech 
Republic (Danihelka et al., 2012), and Italy 
(Galasso et al., 2018). In North Africa, the plant 
is so far known only in Morocco (Greuter, 2006+; 
Sukhorukov et al., 2017; APD, 2020; GBIF, 2020). 
So, our observation represents the second record 
for North Africa.

Taxonomic notes. Gaillardia ×grandiflor  is a 
tetraploid hybrid resulting from a cross between the 
perennial G. aristata and the annual G. pulchella. The 
taxon arguably inherited its perennial habit from the 
former and its long flowering period and rapid growth 
rate from the latter (MBG, 2020). Many cultivars can 
be treated from seed, among which G. ×grandiflor  
‘Punch Bowl’ (with bicolored ray florets; Figure 2D) 
and G. ×grandiflor  ‘Mesa Yellow’ (with yellow ray and 
disc florets; Figure 2E)

Key to species of Gaillardia found in Tunisia.

1.  Plant simple, perennial; disc florets with corolla
6.5–8.0 mm long; setae c. 1.5 times as long as
cypselae  ........................................ G. ×grandiflor

1’.  Plant branched, annual; disc florets with corolla 
tube 4–5 mm long and lobes 2.5–3.5 mm long; 
setae as long as cypselae  ..................  G. pulchella

Examined specimens. Tunisia, Monastir 
(Monastir city, CE Tunisia), in roadsides under 
some planted trees of Ficus microcarpa L.f. in 
Monastir city, WGS84 35°45’58”N, 10°49’52”E, 15 
m asl, 9 January 2018, R. El Mokni s.n. (Herb. 
Univ. Monastir!), ibidem, 27 February 2018, R. 
El Mokni s.n. (Herb. Univ. Monastir!), ibidem, 4 
December 2018, R. El Mokni s.n. (Herb. Univ. 
Monastir!), ibidem, 16 October 2020, R. El Mokni s.n. 
(Herb.Univ.Monastir!).
Gazania linearis (Thunb.) Druce, Rep. Bot. 
Soc. Exch. Club Brit. Isles 4(Suppl. 2): 624. 
1917 º Gorteria linearis Thunb., Prodr. Pl. Cap. 
2: 162. 1800.

Lectotype [designated “as holotype” by Ghafoor, 
2015: 170, here corrected by D. Iamonico and R. El 
Mokni according to the Art. 9.10 of ICN]: South Africa, 
Cape Province, e Cap. b. spei, Thunberg s.n. (UPS-
THUNB20513B! [digital image] Figure 3).

Distribution and habitat. Gazania Gaertn. is a genus 
well known for its horticultural uses, with several 
species and hybrids widely cultivated in gardens (see 
e.g., Magee et al., 2011). The genus belongs to the
tribe Arctotideae Cass., subtribe Gorteriinae Benth. & 
Hook f., based on the connate and acute phyllaries, 
the ray florets 4-lobed, and the sclerified margins 
of the disc floret lobes (Karis, 2007). It comprises 
18–20 species endemic to southern Africa (with the 
exception of the widespread G. krebsiana Less., 
extending to tropical East Africa) (Roessler, 1959; 
Magee et al., 2011). Gazania linearis (native to 
South Africa and Lesotho) has been cultivated as an 

ornamental plant since the 19th century, becoming an 
invasive plant in several regions of the World (Hassler, 
2019). In Europe, it is recorded in Italy (Galasso et 
al., 2018, 2019) and Spain (Laguna & Ferrer, 2013), 
whereas in North Africa, it was not yet reported. As a 
consequence, the Tunisian population is the first one 
for North Africa (APD, 2020; GBIF, 2020) as an alien 
in roadsides on sandy and loamy soils.

Taxonomic notes. Gazania linearis is characterized 
by its tufted leaves (at the base of the stem) mostly 
being linear to narrowly lanceolate (vs. leaves simple, 
linear-lanceolate to pinnatisect in G. krebsiana), 
dead leaves persistent, peduncles usually > 20 cm 
long [vs. peduncles usually < 15 cm long in 
G. rigens (L.) Gaertn.], outer phyllaries 1.5–2 mm 
width, with silky margin, long and rigid cilia (vs. 
triangular-lanceolate), leaves whole to 1–3(–5) leaflets 
in G. rigens (vs. up to 7–9 leaflets in G. ×splendens 
Hend. & A.A.Hend.), inner phyllaries narrowly 
triangular (vs. finely acuminate in G. krebsiana), 
ray florets usually yellow with basal macula black 
or bicolor (vs. ray florets intense orange to yellow 
without macula or with brown or bicolor macula in 
G. krebsiana) (Laguna & Ferrer, 2013). 

Typification of the name Gorteria linearis. Thunberg 
(1800: 162) validly described the species G. linearis by 
the following short diagnosis (“linearis. G. [Gorteria] 
herbacea foliis linearibus glabris basi ciliato-serratis, 
scapo erecto unifloro”); no detailed provenance was 
given.

Ghafoor (2015: 170) reported, under Gazania linearis: 
“Gorteria linearis Thunb., Skr. Naturhist.-Selsk. 4: 2 
(1798). T [= Type]: Cape Province, S. Africa, Thunberg 
s.n.; holo: UPS”. Since Ghafoor (2015) did not indicate the 
phrase “hic designatus” or an equivalent, then, the pretended 
typification was not effective according to the Art. 7.11 
of ICN. Thunbergh’s Herbarium is mainly deposited at 
UPS (see Stafleu & Cowan 1986: 306 and HUH Index of 
botanists (2013b onwards) where we traced the specimen 
cited by Ghafoor (2015), i.e. UPS-THUNB20513B. UPS-
THUNB20513B is here designated as the lectotype of 
the name Gazania linearis (no holotype was indicated by 
Thunberg, 1800: 162).

Examined specimens. Tunisia, Monastir (Monastir 
city, CE Tunisia), many flowering individuals growing 
with ruderal plants on sandy soils, WGS84 35°
45’56”N, 10°48’24”E, 10 m asl, 1 March 2018, R. El 
Mokni s.n. (Herb. Univ. Monastir!); Sousse (El Borjin, 
CE Tunisia), many flowering individuals growing with 
coastal and ruderal plants WGS84 35°38’49”N, 10°
35’09”E, 75 m asl, 23 April 2020, R. El Mokni s.n. 
(Herb. Univ. Monastir!). 

Guizotia abyssinica (L.f.) Cass. ≡ Polymnia abyssinica 
L.f., Suppl. Pl.: 383(–384). 1782.

Lectotype [designated by Baagøe, 1974: 20]: Herb. 
LINN no. 1033.5 (LINN!, image of the lectotype 
available at http://linnean-online.org/10869/).

http://linnean-online.org/10869/
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Figure 3. Lectotype of Gorteria linearis (designated here). Origin: South Africa, Cape Province, 
e Cap. b. spei (Thunberg’s handwriting), Thunberg s.n. (UPS-THUNB20513B, 2020).

Distribution and habitat. The genus Guizotia Cass. 
(Heliantheae Cass.) consists of six species, five of them 
are native to the Ethiopian highlands in tropical Africa 
(Baagøe, 1974; Bekele et al., 2007). Guizotia abyssinica 
is a species native to East Africa that occurs in Ethiopia 

and adjacent countries (Rzedowski & Rzedowski, 
2001), whereas it is considered as an alien plant in 
the other continents: America (Strother, 2006d), Asia 
(Weiss, 1983; Getinet & Sharma, 1996), Australia (Atlas 
of living Australia, 2020), and Europe (Greuter, 2006+). 
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In continental North Africa, G. abyssinica was hitherto 
not known (Greuter, 2006+; APD, 2020; GBIF, 2020), 
so our finding represents the first report. In Tunisia, the 
species is found mainly as ruderal near areas drained by 
polluted water (Figure 4A).

Taxonomic notes. Guizotia abyssinica and 
G. scabra (Vis.) Chiov. subsp. schimperi (Schultz-
Bip.) J. Baagøe (basionym: G. schimperi Sch.-Bip.) are 
morphologically very similar (Getinet & Sharma, 1996). 
Guizotia abyssinica is glabrous to hairy and never 
glandular, has receptacular paleae 5-veined with sessile 
glands, and cypselae 3–6 mm long, whereas G. scabra 
subsp. schimperi is always hairy and often glandular, 
has receptacular paleae 3-veined with hairy glands, and 
cypselae 2.0–2.5 mm long (see Verloove, 2020b). 

Examined specimens. Tunisia, Ben-Arous (Mornag, NE 
Tunisia), few flowering lants growing on the margins 
of some vineyards, WGS84 36°41’26”N, 10°18’39”E, 
60 m asl, 13 November 2017, R. El Mokni s.n. (Herb. 
Univ. Monastir!); Bizerta, Bizerta city (NE Tunisia), 
many flowering individuals growing with ruderal 
plants on the border of stream of polluted water, 
WGS84 37°17’05”N, 9°52’21”E, 5 m asl, 20 
December 2015, R. El Mokni s.n. (Herb. Univ. 
Monastir!; RO!); Monastir, Téboulba (CE Tunisia), 
many flowering individuals growing with coastal and 
ruderal plants, WGS84 35°39’23”N, 10°57’31”E, 5 m 
asl, 19 March 2017, R. El Mokni s.n. (Herb. Univ. 
Monastir!). 
Helianthus annuus L., Sp. Pl. 2: 904. 1753.

Lectotype [designated by Green & Hitchcock, 1929: 
183]: Habitat in Perù, Mexico, Herb. LINN no. 1024.1 
(LINN!, image of the lectotype available at http://
linnean-online.org/10544/).

Distribution and habitat. The genus Helianthus 
L. (Heliantheae Cass.) comprises 52 species, native 
to North America. Helianthus annuus (sunflower) 
was domesticated in North America at least 4000 
years ago (Harter et al., 2004). It grows in disturbed 
areas (widespreading along roadsides and railroads), 
pastures, meadows, plains, and foothills. It is alien 
in central Argentina (Poverene et al., 2008) and 
Australia (Seiler et al., 2008), where it is found in 
crop fields and uncultivated places (Poverene & 
Cantamutto, 2014) where is highly competitive with 
other species owing to its quick development (Geier 
et al., 1996). It is reported to be the most common 
and most problematic weed in sorghum crops in 
northern Tamaulipas, Mexico (Rosales-Robles et al., 
2005). It was introduced in Europe as an ornamental 
plant at the end of the fifteenth century (Putt, 
1997). Currently, H. annuus is used in Europe both 
as ornamental plant and as crop for production of 
seed oil. Alien populations grow in the continent in 
cultivated lands (and adjacent areas) as well as along 
roads. In North Africa, H. annuus is so far known 
in the Canary Islands (casual alien) and Morocco 
(naturalized), whereas in Lybia is reported as “in 

large-scale cultivation” (Greuter, 2006+). In Tunisia, 
the species was found in disturbed areas (sidewalks) 
of Bizerta city (Figure 4B), along banks of the Béja 
region, and in croplands at Nefza.

Taxonomic notes. According to Schilling (2006), 
Helianthus annuus is similar to H. argophyllus Torr. 
& A.Gray from which differs by the stem (hispid vs. 
tomentose) and the margins of the leaves (serrate vs. 
entire).

Examined specimens. Tunisia, Béja (Béja city, NW 
Tunisia), escaped ‘wild’ multiheaded H. annuus with 
many flowering individuals growing on both banks 
of the Béja stream WGS84 36°44’48”N, 9°12’24”E, 
160 m asl, 14 June 2020, R. El Mokni s.n. (Herb. 
Univ. Monastir!); on right of the road towards 
Nefza, just after the bridge, WGS84 36°45’57”N, 9°
11’48”E, 185 m asl, 14 June 2020, R. El Mokni s.n. 
(Herb. Univ. Monastir!); Bizerta (Bizerta city, NE 
Tunisia), escaped cultivated H. annuus with many 
flowering individuals growing with disturbed areas 
towards Corniche road, WGS84 37°17’38”N, 9°
52’13”E, 2 m asl, 2 January 2016, R. El Mokni 
s.c.; Monastir, (Bekalta, CE Tunisia), about seven
flowering individuals growing on the margin of an 
olive grove, WGS84 35°36’46”N, 10°59’30”E, 1 m 
asl, 23 October 2020, R. El Mokni s.c. 

Rudbeckia triloba L., Sp. Pl. 2: 907. 1753.
Lectotype [designated by Reveal & Jarvis, 2009: 

981]: Habitat in Virginia, Herb. LINN no. 74 (SBT!, 
image of the lectotype available at info.bergianska.se/
bilder/bergius/00/rudbtri1.jpg).

Distribution and habitat. The genus Rudbeckia L. 
(Heliantheae Cass.) contains 23 species native to 
North America and Mexico (Urbatsch & Cox, 2006). 
Many species are cultivated as ornamentals outside 
their native distribution range. Six of these species 
have been introduced in Europe but only R. hirta L. 
and R. laciniata L. are considered to be widely 
naturalized in Europe (Greuter, 2006+). Rudbeckia 
triloba is native to the eastern North America (Britton 
& Brown, 1970), and it is considered as casual alien 
in few European countries (Greuter, 2006+) where 
it occupies human-made habitats, meadows, and 
uncultivated lands. Concerning North Africa, the 
species has been not yet recorded (see Greuter, 2006+; 
APD, 2020; GBIF, 2020). So, our observation is the 
first one for the whole north african area. We found it 
as casual alien in disturbed habitats.

Taxonomic notes. Rudbeckia triloba is morphologically 
close to R. hirta. based on stem (branched and up to 150 
cm long in R. triloba vs. simple and up to 100 cm long 
in R. hirta), lower leaves (3-lobed vs. simple), capitula 
(many with a minute crown pappi vs. 1–3 without pappi) 
(see e.g., Maslo & Šarić, 2018: 9). 

http://linnean-online.org/10544/
http://linnean-online.org/10544/
file:///F:/00000000-TRABAJOS/211_REVISTAS%20UNIVERSIDAD%20COMPLUTENSE%202017/157-Mediterranean%20Botany%2043%20(2022)/TXT/../../../../../../../../../../../../../../../../../../../../../../../../Downloads/info.bergianska.se/bilder/bergius/00/rudbtri1.jpg
file:///F:/00000000-TRABAJOS/211_REVISTAS%20UNIVERSIDAD%20COMPLUTENSE%202017/157-Mediterranean%20Botany%2043%20(2022)/TXT/../../../../../../../../../../../../../../../../../../../../../../../../Downloads/info.bergianska.se/bilder/bergius/00/rudbtri1.jpg
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Figure 4. A, Guizotia abyssinica as a casual alien in the centre-east of Tunisia; B, Helianthus annuus as  
casual weed within disturbed areas in the north-east of Tunisia; C–E, Tagetes erecta in different ruderal habitats 

in the centre-east of Tunisia. Photos by Ridha El Mokni.

Examined specimen. Tunisia, Jendouba (Fernana, 
NW Tunisia), within an abandoned house, WGS84 36°
39’03”N, 8°41’50”E, 265 m asl, 3 October 2006, R. El 
Mokni s.n. (Herb. El Mokni! Fac. Sc. Bizerta).

Tagetes erecta L., Sp. Pl. 2: 887. 1753.
Lectotype [designated by Hind in Jarvis et al., 1993: 

92]: Habitat in Mexico, Herb. LINN no. 1009.1 (LINN!, 

image of the lectotype available at http://linnean-online.
org/10422/).

Distribution and habitat. Tagetes L. (Tageteae Takht.) 
is an American genus with a continuous distribution 
from southwestern U.S.A. to central Chile and northern 
Patagonia in Argentina (see e.g., Neher, 1966; Everett, 
1982; Gutiérrez & Stampacchio, 2015; Schiavinato et 

http://linnean-online.org/10422/
http://linnean-online.org/10422/
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al., 2017). The greatest diversity of the genus is found 
in south-central Mexico. This genus comprises annual 
or perennial, strongly aromatic herbs or shrubs, with 
opposite or alternate leaves, usually pinnately dissected 
laminas, phyllaries fused in one series, and pappus of 
few scales or awns (Schiavinato & Bartoli, 2018). 
Many Tagetes species were introduced out of their 
native range as ornamental plants, or e.g. for medicinal 
uses (Singh et al., 2003). In particular, three annual 

species (T. erecta L., T. lunulate Ort. and T. tenuifolia 
Kunth) are commonly cultivated throughout the world 
as ornamental plants (Vasudevan et al., 1997). Tagetes 
erecta is currently known as alien from many European 
countries (see e.g., Greuter, 2006+; Galasso et al., 2018; 
GBIF, 2020) whereas in North Africa it is recorded in 
Morocco only (SANBI, 2012b). In Tunisia, T. erecta can 
be considered as casual alien growing along sidewalks 
and in disturbed areas (Figure 4C–E).

Figure 5. Tithonia diversifolia as a casual alien in the margins of cultivated parcels in the north-western  
of Tunisia; A, habit with typical leaves; B–C, capitulum in bloom; front and back view; D, capitulum in 
the beginning of blooming; E–F, capitulum in fruiting period; front and lateral view; G, capitulum with  

mature cypselae. Photos by Ridha El Mokni.
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Taxonomic notes. Tagetes erecta differs from the 
similar T. minuta L. in the size [10–120 cm vs. 30–100(–
180+) cm,]. Moreover, T. erecta shows solitary capitula 
with peduncles 30–100(–150) mm and 6–8 ray florets
whereas T. minuta displays numerous (20–80) small 
capitula, usually in flat-topped cymes or in corymbiform 
clusters with peduncules 1–5 mm and 2–3 ray florets
(see e.g., Mesfin, 2004; CABI, 2021).

Examined specimens. Tunisia, Monastir (Monastir city, 
CE Tunisia), on disturbed areas, WGS84 35°45’58”N, 
10°48’26”E, 30 m asl, 22 January 2018, R. El Mokni 
s.n. (Herb. Univ. Monastir!); Mahdia, Mahdia city 
(CE Tunisia), on roadsides under walls not far planted 
individuals of the same species in huge ornamental 
pots, WGS84 35°30’09”N, 11°04’09”E, 5 m asl, 6 
August 2020, R. El Mokni s.n. (Herb. Univ. Monastir!)

Tithonia diversifolia (Hemsl.) A.Gray, Proc. Amer. 
Acad. Arts 19. 5. 1883 ≡ Mirasolia diversifolia Hemsl., 
Biol. Cent.-Amer., Bot. 2: 168. 1881.

Lectotype [designated by Blake, 1921: 434 (first
step), La Duke, 1982: 498 (second-step): third-
step lectotypification (Art. 9.17) here designated by 
D. Iamonico and R. El Mokni]: Mexico, Veracruz, Valley 
of Orizaba, 12 May 1866, Bourgeau 2319 (K000487726!, 
image available at http://apps.kew.org/herbcat/getImage.
do?imageBarcode=K000487726); isolectotypes BR-
0000005522910 (http://www.botanicalcollections.be/
specimen/BR0000005522910), FI-006466! (http://
parlatore.msn.unifi.it/types/search.ph ), K-000487727!, 
GH00010519! (https://s3.amazonaws.com/huhwebimages/ 
4D59846ADCF7484/type/full/10519.jpg), MSC-
0092398! (see JSTOR, 2020b), N (non vidi fid   
Blake, 1921: 434), P00107479! (http://mediaphoto.
mnhn.fr/media/14440181223241Ull2muZrJWOBmlc), 
and US-00128796! (http://n2t.net/ark:/65665/
m31f2a9a3c-493f-430b-ae6d-0ae6e55bf118).

Distribution and habitat. The origin of Tithonia 
diversifolia (Heliantheae Cass.) is currently debated. 
It is considered to be native to Mexico and America 
(including British Columbia (Canada), USA, Belize, 
Costa Rica, Guatemala, Honduras, Jamaica, Nicaragua 
and Panama; see e.g., Roja-Sandoval et al., 2018; Tagne 
et al., 2018). On the other hand the species is clearly 
introduced as ornamental and/or green manure in Africa, 
Asia, Oceania, West Indies, and Australia, where it is 
naturalized growing as a weed in roadsides, wastelands, 
crop fields, and homesteads (see e.g., Blake, 1921; 
Jex-Blake, 1957; GRIIS, 2018; ISSG, 2018; USDA-
ARS, 2020). Tithonia diversifolia is able to form dense 
populations that impact negatively the cultivated lands. 
In fact, this species produces a large amount of small 
seeds, which can be dispersed by wind, water, and 
animals. Seeds may also be spread in dumped garden 
waste and through contaminated agricultural produce 
(Orwa et al., 2009). In addition, T. diversifolia produces 
allelochemicals which affect the nutrient uptake and 
growth of young native plants (Oyerinde et al., 2009). In 
North Africa, T. diversifolia has been still not recorded 

(see e.g., Greuter, 2006+; GBIF, 2019; APD, 2020) and 
the population found in Tunisia represents therefore the 
first observation. It is here considered as casual alien 
occupying disturbed areas (Figure 5).

Taxonomic notes. Tithonia diversifolia is similar to 
T. rotundifolia (Mill.) S.F.Blake and to Helianthus 
tuberosus L. Tithonia diversifolia  has mostly alternate 
leaves with 3–7 acuminate lobes (Figure 5A) with 
yellow ray florets (4–7 cm long) (Figure 5B–D) and 
bright yellow disc florets (ligulae) (Figure 5E–F). In 
contrast, T. rotundifolia has leaves with entire or with 
rounded lobes, and orange or reddish ray florets (2.0–
3.5 cm long). Helianthus tuberosus has lower cauline 
leaves opposite or in whorls of three, whereas the upper 
cauline leaves are alternate, simple, ovate to ovate-
lanceolate. Capitula of H. tuberosus has golden-yellow 
ray florets (see e.g., CABI, 2020)

Typificationof the name Mirasolia diversifolia. Mirasolia 
diversifolia was validly published by Hemsley (1881: 168), 
who provided a short diagnosis and a detailed description. 
He also reported the provenance and cited some collections 
which are syntypes according to the Art. 9.6 of the ICN: 
[“South Mexico, abundant in the valley of Orizaba, also in 
the valley of Cordova (Bourgeau, 2319, 1562); GuateMala, 
Dueñas (Fraser, Salvin). Hb. Kew”].

Blake (1921: 434) reported: “type locality: 
Valley of Orizaba, Veracruz. The species was based by 
Hemsley on Bourgeau 2319, from Valley of Orizaba; 
Bourgeau 1562, from Valley of Cordova; and plants 
collected by Fraser and Salvin at Dueñas, Guatemala. 
The first one is here selected as type”. So, Blake 
designated the collection no. 2319 by E. Bourgeau as 
the type (lecto-) of the name. However, Bourgeau’s 
collection consists of several specimens kept at 
different herbaria as he stated “SpeciMen exaMined”, 
Blake (l.c.) stated: “Veracruz: ... Valley of Orizaba, 
May 12, 1866, Bourgeau 2319 (type collection: G, 
K, N)”. So, he did not distinguish among the listed 
syntypes (G, K, and N specimens).

About 60 year later, La Duke (1982: 498) listed 
Mirasolia diversifolia reporting “type: Mexico, Veracruz, 
Valley of Orizaba, 12 May 1866, E. Bourgeau 2319 
(lectotype, k!, [photo, os!]; iSolectotypeS, br!, fi!, Gh!, S!, 
uS!).”. So, La Duke (1982) restricted the type to K (second-
step typification). However, we traced two specimens at 
K [barcodes K-000487726 (image at http://apps.kew.
org/herbcat/getImage.do?imageBarcode=K000487726) 
and K-000487727 (image at http://apps.kew.org/herbcat/
getImage.do?imageBarcode=K000487727) collected by 
E. Bourgeau on May 12, 1866 in Valley of Orizaba. We 
here designate K-000487726 as the (third-step) lectotype 
of the name M. diversifolia.

Examined specimens. Tunisia, Tabarka (Houamdia, 
NW Tunisia), WGS84 36°55’17”N, 8°47’18”E, 45 m 
asl, 21 June 2020, R. El Mokni s.n. (Herb. Univ. 
Monastir!), ibidem, WGS84 36°45’51”N, 8°46’57”E, 
40 m asl, 21 June 2020, R. El Mokni s.n. (Herb. Univ. 
Monastir!). 

http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487726
http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487726
http://www.botanicalcollections.be/specimen/BR0000005522910
http://www.botanicalcollections.be/specimen/BR0000005522910
http://parlatore.msn.unifi.it/types/search.php
http://parlatore.msn.unifi.it/types/search.php
https://s3.amazonaws.com/huhwebimages/4D59846ADCF7484/type/full/10519.jpg
https://s3.amazonaws.com/huhwebimages/4D59846ADCF7484/type/full/10519.jpg
http://mediaphoto.mnhn.fr/media/14440181223241Ull2muZrJWOBmlc
http://mediaphoto.mnhn.fr/media/14440181223241Ull2muZrJWOBmlc
http://n2t.net/ark:/65665/m31f2a9a3c-493f-430b-ae6d-0ae6e55bf118
http://n2t.net/ark:/65665/m31f2a9a3c-493f-430b-ae6d-0ae6e55bf118
https://www.cabi.org/isc/datasheet/54020#1c92d24f-54ca-45de-ae37-8b31c759a3aa
https://www.cabi.org/isc/datasheet/54020#9adc29a2-eacf-4681-9aae-906758b6f73b
https://www.cabi.org/isc/datasheet/54020#524a269a-6c5f-4895-9ab5-310eb22aa9c2
https://www.cabi.org/isc/datasheet/54020#524a269a-6c5f-4895-9ab5-310eb22aa9c2
https://www.cabi.org/isc/datasheet/54020#929b5d73-b895-41f8-b5a1-c5689ec09332
http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487726
http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487726
http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487727
http://apps.kew.org/herbcat/getImage.do?imageBarcode=K000487727


14 El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

Acknowledgements

Thanks are due to the director and curators of the cited 
herbaria. Special thanks to M. Hjertson (Herbarium 
UPS) for the help in the interpretation of Thunberg’s 
script and the permission to reproduce the image of the 
lectotype of Gorteria linearis.

References

Alavi, S.A. 1983. Asteraceae. In: Ali S.I., Jafri, S.M.H. & 
El Gadi, A. (Eds.). Flora of Lybia, vol. 107. Pp. 1–455. 
Al Faateh University, Tripoli.

Aymerich, P. 2016. Algunas citas de plantas alóctonas de 
origen ornamental en al zona del Penedès (Cataluña). 
Bouteloua 24: 78–92.

Baagøe, J. 1974. The genus Guizotia (Compositae). A 
taxonomic revision. Bot. Tidsskr. 69(1): 1–39.

Bailey, L.H. 1923. The standard cyclopedia of horticulture, 
Vol. 3. Macmillan, New York.

Bekele, E., Geleta, M., Dagne, K., Jones, A.L., Barnes, 
I., Bradman, N. & Thomas, M.G. 2007. Molecular 
phylogeny of genus Guizotia (Asteraceae) using DNA 
sequences derived from ITS. Genet. Resour. Crop 
Evol. 54: 1419–1427.

Bělohlávková, R. 2004. Gaillardia Foug. In: Slavík, B., 
Štěpánková, J. & Štěpánek, J. (Eds.). Květena České 
republiky, vol. 7. P. 315. Academia, Praha.

Bhattacharya, A. & Teixerra da Silva, J.A. 2006. Molecular 
systematics in Chrysanthemum x grandiflorum
(Ramat.) Kitamura. Sci Hortic-Amsterdam 109: 379–
384.

Blake, S.F. 1921. Revision of the genus Tithonia. Contr. 
US Natl. Herb. 20: 423–436.

Boulos, L. 1999. Flora of Egypt. Azollaceae-Oxalidaceae. 
Vol 1. Al Hadara Publishing, Cairo.

Brandes, D. & Nitzsche, J. 2006. Biology, introduction, 
dispersal, and distribution of common ragweed 
(Ambrosia artemisiifolia L.) with special regard to 
Germany. Nachrichtenbl. Deut. Pflanzenschutzd. 58: 
286–291.

Bremer, K. & Humphries, C.J. 1993. Generic monograph 
of the Asteraceae Anthemideae. Bull. Nat. Hist. Mus. 
London (Bot) 23: 71–177.

Britton, N.L., Brown, A. 1970. An illustrated Flora of 
the northern United States, Canada and the British 
Possessions. Vol. 3. New York.

Bullock, J., Chapman, D., Schaffer, S., Roy, D., Girardello, 
M., Haynes, T., Beal, S.,Wheeler, B., Dickie, I., Phang, 
Z., Tinch, R., Čivić, K., Delbaere, B., Jones-Walters, 
L., Hilbert, A., Schrauwen, A., Prank, M., Sofie , M., 
Niemelä, S., Räisänen, P., Lees, B., Skinner, M., Finch, 
S. & Brough, C. 2012. Assessing and controlling the 
spread and the effects of common ragweed in Europe. 
Final Report ENV.B2/ETU/2010/0037, European 
Commission, Brussels.

Candolle, A.P. de 1838. Prodromus Systematis Naturalis 
Regni Vegetabilis. Vol. 6. Treuttel et Würz, Argentorati 
et Londini.

Chauvel, B., Dessaint, F., Cardinal-Legrand, C. & 
Bretagnolle, F. 2006. The historical spread of Ambrosia 
artemisiifolia L. in France from herbarium records. J. 
Biogeogr. 33: 665–673.

Cullen, J. 2011: Erigeron Linnaeus. In: Cullen, J., Knees, 
S. & Cubey, H.S. (Eds.). The European Garden Flora 
– Flowering Plants, vol. 5. Pp. 480–484. Cambridge
University Press, Cambridge, UK.

Danihelka, J., Chrtek, J. Jr. & Kaplan, Z. 2012. Checklist 
of vascular plants of the Czech Republic. Preslia 84: 
647–811.

Dobignard, A. & Chatelain, C. 2011. Index synonymique 
de la flore d’Afrique du Nord. Vol. 2. Genève. 

Dowrick, G.J. 1958. Chromosome numbers and the origin 
and nature of sports in the garden chrysanthemum. 
Natl. Chrysanthemum Sot. Yearbook: 60–79.

Dowrick, G.J. & El-Bayoumi, A. 1966. The origin of new 
forms of the garden chrysanthemum. Euphytica 15: 
32–38.

El Mokni, R. 2020a. New record of Opuntia robusta J.C. 
Wendl. (Opuntieae: Cactaceae) in Tunisia with notes 
on its actual status and distribution in North Africa. 
Revue FSB (Revue de la Faculté des Sciences de 
Bizerte) XVIII: 75–82.

El Mokni, R. 2020b. Nicodemia madagascariensis (Lam.) 
R. Parker. In: Raab-Straube, E. von & Raus, Th. (Eds.). 
Euro+Med-Checklist Notulae, 12. Willdenowia 50: 
329–330.

El Mokni, R. & Domina, G. 2017. Chamaemelum nobile 
(L.) All. and Matricaria chamomilla L. [Compositae 
(Asteraceae)]. In: Raab-Straube, E. von & Raus, Th. 
(Eds.). Euro+Med-Checklist Notulae, 8. Willdenowia 
47(2): 297–299.

El Mokni, R. & Domina, G. 2020. Additions to 
terrestrial flora of Tunisia: occurrence and taxonomic 
notes. CheckList 16(3): 553–561. 
doi: 10.15560/16.3.553.

El Mokni, R., Elaissi, A. & El Aouni, M.H. 2016. Cuscuta 
campestris (Cuscutaceae) une holoparasite nouvelle et 
envahissante pour la flore de Tunisie. Fl. Medit. 26: 
179–189. doi: 10.7320/FlMedit26.179

El Mokni, R. & Iamonico, D. 2018. A new record for 
the non-native flora of Tunisia, Eclipta prostrata 
(Asteraceae), and a note on the national status of 
Erigeron bonariensis, Symphyotrichum squamatum 
(Asteraceae), and Lepidium didymum (Brassicaceae). 
Fl. Medit. 28: 145–153. doi: 10.7320/FlMedit28.145.

El Mokni, R. & Iamonico, D. 2020. New aliens 
in Malvaceae for the North African flora, with 
nomenclatural notes. Collect. Bot. 39: e009. 
doi: 10.3989/collectbot.2020.v39.009.

El Mokni, R. & Véla, E. 2017. Crepis bursifolia L. 
[Compositae (Asteraceae)]. In: Raab-Straube, E. von 
& Raus, Th. (Eds.). Euro+Med-Checklist Notulae, 8. 
Willdenowia 47: 297–298. doi: 10.3372/wi.47.47311. 

El Mokni, R. & Verloove, F. 2021. New records of 
cacti (Opuntioideae, Cactaceae) for the non-native 
flora of Tunisia and North Africa with a key to the 

https://doi.org/10.7320/FlMedit28.145
https://doi.org/10.7320/FlMedit28.145
https://doi.org/10.3989/collectbot.2020.v39.009
https://doi.org/10.3989/collectbot.2020.v39.009
https://doi.org/10.3372/wi.47.47311
https://doi.org/10.3372/wi.47.47311


15El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

Cylindropuntieae tribe. Medit. Bot. 42(1): e69037. 
doi: 10.5209/mbot.69037

El Mokni, R., Elaissi, A. & Verloove, F. 2019. New 
succulents for the Tunisian and North African alien 
flora. Haseltonia 26: 68–77.
doi: 10.2985/026.026.0110

El Mokni, R., Verloove, F., Guiggi, A. & El Aouni, 
M.H. 2020. New records of cacti (Opuntioideae & 
Cactoideae, Cactaceae) from Tunisia. Bradleya 38: 
35–50. doi: 10.25223/brad.n38.2020.a6.

Essl, F., Biro, K., Brandes, D., Broennimann, O., Bullock, 
J.M., Chapman, D.S., Chauvel, B., Dullinger, S., 
Fumanal, B., Guisan, A., Karrer, G., Kazinczi, G., 
Kueffer, C., Laitung, B., Lavoie, C., Leitner, M., 
Mang, T., Moser, D., Muller-Scharer, H., Petitpierre, 
B., Richter, R., Schaffner, U., Smith, M., Starfinge , 
U., Vautard, R., Vogl, G., von der Lippe, M. & Follak, 
S. 2015. Biological flora of the British Isles: Ambrosia 
artemisiifolia. J. Ecol. 103: 1069–1098.

Everett, T.H. 1982. The New York Botanical Garden 
illustrated Encyclopedia of horticulture. Taylor and 
Francis, New York.

Galasso, G., Conti, F., Peruzzi, L., Ardenghi, N.M.G., 
Banfi, E., Celesti-Grapow, L., Albano, A., Alessandrini, 
A., Bacchetta, G., Ballelli, S., Bandini Mazzanti, M., 
Barberis, G., Bernardo, L., Blasi, C., Bouvet, D., 
Bovio, M., Cecchi, L., Del Guacchio, E., Domina, 
G., Fascetti, S., Gallo, L., Gubellini, L., Guiggi, A., 
Iamonico, D., Iberite, M., Jiménez-Mejías, P., Lattanzi, 
E., Marchetti, D., Martinetto, E., Masin, R.R., Medagli, 
P, Passalacqua, N.G., Peccenini, S., Pennesi, R., Pierini, 
B., Podda, L., Poldini, L., Prosser, F., Raimondo, 
F.M., Roma-Marzio, F., Rosati, L., Santangelo, A., 
Scoppola, A., Scortegagna, S., Selvaggi, A., Selvi, F., 
Soldano, A., Stinca, A., Wagensommer, R.P., Wilhalm, 
T. & Bartolucci, F. 2018. An updated checklist of the 
vascular flora alien to Italy. Plant Biosyst. 152(3): 556–
592. https://doi.org/10.1080/11263504.2018.1441197

Galasso, G., Domina, G., Andreatta, S., Angiolini, C., 
Ardenghi, N.M.G., Aristarchi, C., Arnoul, M., Azzella, 
M.M., Bacchetta, G., Bartolucci, F., Bodino, S., 
Bommartini, G., Bonari, G., Buono, S., Buono, V., 
Caldarella, O., Calvia, G., Corti, E., D’Antraccoli, M., 
De Luca, R., De Mattia, F., Di Natale, S., Di Turi, A., 
Esposito, A., Ferretti, G., Fiaschi, T., Fogu, M.C., Forte, 
L., Frigerio, J., Gubellini, L., Guzzetti, L., Hofmann, 
N., Laface, V.L.A., Laghetti, G., Lallai, A., La Rosa, 
A., Lazzaro, L., Lodetti, S., Lonati, M., Luchino, F., 
Magrini, S., Mainetti, A., Marignani, M., Maruca, 
G., Medagli, P., Mei, G., Menini, F., Mezzasalma, 
V., Misuri, A., Mossini, S., Mugnai, M., Musarella, 
C.M., Nota, G., Olivieri, N., Padula, A., Pascale, 
M., Pasquini, F., Peruzzi, L., Picella, G., Pinzani, L., 
Pirani, S., Pittarello, M., Podda, L., Ravetto Enri, S., 
Rifici, C.D., Roma-Marzio, F., Romano, R., Rosati, 
L., Scafidi, F., Scarici, E., Scarici, M., Spampinato, G.,  

 Stinca, A., Wagensommer, R.P., Zanoni, G. & Nepi, 
C. 2019. Notulae to the Italian alien vascular flora,
8. Italian Botanist 8: 63–93. doi: 10.3897/
italianbotanist.8.48621

Galasso, G., Domina, G., Azzaro, D., Bagella, S., Barone, 
G., Bartolucci, F., Bianco, M., Bolzani, P., Bonari, 
G., Boscutti, F., Buono, S., Cibei, C., Conti, F., Di 
Gristina, E., Fanfarillo, E., Franzoni, J., Giacanelli, 
V., Gubellini, L., Hofmann, N., Laface, V.L.A., 
Latini, M., Liccari, F., Lonati, M., Longo, D., Lunesu, 
L., Lupoletti, J., Magrini, S., Mei, G., Mereu, G., 
Miconi, F., Musarella, C.M., Nicolella, G., Olivieri, 
N., Peruzzi, L., Pica, A., Pinzani, L., Pittarello, M., 
Prosser, F., Ranno, V., Ravetto Enri, S., Rivieccio, G., 
Roma-Marzio, F., Scafidi, F., Spampinato, G., Stinca, 
A., Tavilla, G., Tiburtini, M., Villa, M., Wellstein, C., 
Zerbe, S. & Nepi, C. 2020. Notulae to the Italian alien 
vascular flora: 10. Italian Botanist 10: 57–71. doi: 
10.3897/italianbotanist.10.60736

Galinato M.I., Moody, K. & Piggin, C.M. 1999. Upland 
rice weeds of South and South East Asia. 156 pp. 
International Rice Research Institute, Makati City 
(Phillipines).

Gams, H. 1987. Artemisia L. In: Hegi, G. (Eds.). Illustrierte 
Flora von Mittel-Europa, Spermatophyt Band VI, 
Angiospermae, Dicotyledones 4, Teil 4. Pp. 626–674. 
Verlag Paul Parey, Hamburg.

Geier, P.W., Maddux, L.D., Moshier, L.J. & Stahlman, 
P.W. 1996. Common sunflower (Helianthus annuus) 
interference in soybean (Glycine max). Weed 
Technolo. 10: 317–321. doi: 10.1017/
S0890037X00040021

Getinet, A. & Sharma, S. 1996. Niger. Guizotia 
abyssinica (L.f.) Cass. Promoting the conservation 
and use of underutilized and neglected crops. Vol. 5. 
Institute of Plant Genetics and Crop Plant Research, 
Gatersleben/International Plant Genetic Resources 
Institute, Rome.

Ghafoor, A. 2015. Gazania. In: Flora of Australia. Vol. 37. 
Pp. 170-171. ABRS, Canberra.

González-Martínez, I.X. 2015. Contribución al 
conocimiento de la flora alóctona de Galicia (NO 
Península Ibérica, España). Bot. Complut. 39: 79–85. 

Gosling, S.G. (Eds.). 1970. The Chrysanthemum Manual, 
National Chrysanthemum Society. Essex Telegraph 
Press Ltd., Colchester, England.

Green, M.L. & Hitchcock, A.S. 1929. Standard species 
of Linnaean genera of Phanerogamae (1753–1754). 
In: Ramsbottom, J., Wilmott, A.J., Sprague, T.A. & 
Wakefield, E.M. (Eds.). Nomenclatural proposals 
by British Botanists. Pp. 110–199. His Majesty’s 
Stationery Office, London

Gutiérrez, D.G. & Stampacchio, M.L. 2015. Tagetes. In: 
Zuloaga, F.O., Belgrano, M.J. & Anton, A.M. (Eds.). 
Flora Vascular de la República Argentina. Vol. 7(2). 
Pp. 118–129. Estudio Sigma SRL, Buenos Aires.

Harter, A., Gardner, K.A., Falush, D., Lentz, D.L., 
Bye, R.A. & Rieseberg, L.H. 2004. Origin of extant 
domesticated sunflowers in eastern North. Am. Nat. 
430: 201–205.

Hemsley, W.B. 1881. Biologia Centrali-Americana; or, 
contributions to the knowledge of the fauna and flora
of Mexico and Central America. Botany 2(8): 1–576.

Heywood, V.H. 1976. Dendranthema (DC.) Desmoulins. 
In: Tutin, T.G., Heywood, V.H., Burges, N.A., Moore, 

https://doi.org/10.5209/mbot.69037
https://doi.org/10.2985/026.026.0110
https://doi.org/10.2985/026.026.0110
https://doi.org/10.25223/brad.n38.2020.a6
https://doi.org/10.1080/11263504.2018.1441197
https://doi.org/10.3897/italianbotanist.8.48621
https://doi.org/10.3897/italianbotanist.8.48621
https://doi.org/10.3897/italianbotanist.10.60736
https://doi.org/10.3897/italianbotanist.10.60736
https://doi.org/10.1017/S0890037X00040021
https://doi.org/10.1017/S0890037X00040021


16 El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

D.M., Valentine, D.H., Walters, S.M. & Webb., D.A. 
(Eds.). Flora Europaea. Vol. 4. P. 169. Cambridge 
University Press, Cambridge.

Hind, D.J.N. 2012. Erigeron karvinskianus: Compositae. 
Curtis’s Bot. Mag. 29(1): 52–65. 

Hind, D.J.N., Jeffery, C. & Scott, A.J. 1993. 109. 
Composées. In: Bosser, J. Guého, J. & Jeffery, C. 
(Eds.). Flore des Mascareignes, vol. 109. Pp. 1– 261. 
Kew.

Humphries, C.J. 1976a. A revision of the Macaronesian 
genus Argyranthemum Webb ex Schultz Bip. 
(Compositae–Anthemideae). Bull. Brit. Mus. (Nat. 
Hist.). Botany 5: 147–240. 

Humphries, C.J. 1976b. Evolution and Endemism in 
Argyranthemum Webb ex Schultz Bip. (Compositae: 
Anthemideae). Botanica Macaronesia 1: 25–50. 

Iamonico, D. 2018: Nomenclature of the Italian species 
of subtribe Conyzinae (Astereae, Asteraceae). 
Taxon 67(4): 798– 800. doi: 10.12705/674.12.

Iamonico, D. & El Mokni, R. 2017. Erigeron sumatrensis 
Retz. (= Conyza albida Spreng.) [Compositae 
(Asteraceae)]. In: Raab-Straube, E. von & Raus, Th. 
(Eds.). Euro+Med-Checklist Notulae, 7. Willdenowia 
47(1): 91. doi: 10.3372/wi.47.47112. 

Iamonico, D. & El Mokni, R. 2020. Phymosia (Malvaceae) 
a new genus for the flora of Africa, with nomenclatural 
notes. Hacquetia 19(2): 325–330.

Jarvis, C.E., Barrie, F.R., Allan, D.M. & Reveal, J.L. 
1993. A list of Linnaean generic names and their types. 
Regnum Veg. 127: 1–100. 

Jarvis, C.E. & Turland, N.J. (Eds.) 1998. Typification of 
Linnaean specific and varietal names in the Compositae 
(Asteraceae). Taxon 47(2): 347–370.

Jex-Blake, A.J. 1957. Gardening in East Africa - A Practical 
Handbook, 4th ed. Longmans, Green & Co., London.

Karis, P.O. 2007. Tribe Arctotideae. In: Kadereit, J.W. & 
Jeffrey, C. (Eds.). The Families and Genera of Vascular 
Plants VIII: Asterales. Pp. 200–207. Springer-Verlag, 
Berlin.

Kitamura, S. 1950. Chrysanthemum. In: Ishii, Y. (Eds.). 
The Encyclopedia of Horticulture. Pp. 576–585. 
Seibundo-Shinkosya, Tokyo (in Japanese).

Kondo, K, Abd El-Twab, M.H., Idesawa, R., Kimura, 
S. & Tanaka, R. 2003. Genome phylogenetics in 
Chrysanthemum sensu lato. In: Sharma, A.K. & 
Sharma, A. (Eds.). Plant Genome: Biodiversity and 
Evolution, Vol 1A. Pp. 117–200. Phanerogams.  
Science Publisher, Plymouth.

La Duke, J.C. 1982. Revision of Tithonia. Rhodora 
84(840): 453–522.

Laguna, E. & Ferrer, P.P. 2013. Gazania Gaertn. 
(Asteraceae): Táxones escapados de cultivo en la 
Comunidad Valenciana (España). Bouteloua 13: 3–10.

Lambdon, P.W., Pyšek, P., Basnou, C., Hejda, M., 
Arianoutsou, M., Essl, F., Jarošík, V., Pergl, J., Winter, 
M., Anastasiu, P., Andriopoulos, P., Bazos, I., Brundu, 
G., Celesti-Grapow, L., Chassot, P., Delipetrou, P., 
Josefsson, M., Kark, S., Klotz, S., Kokkoris, Y., Kuehn, 
I., Marchante, H., Perglová, I., Pino, J., Vila, M., Zikos, 
A., Roy, D. & Hulme, P.E. 2008. Alien flora of Europe: 

species diversity, temporal trends, geographical 
patterns and research needs. Preslia 80: 101–149.

Le Floc’h, É., Boulos, L. & Véla, E. 2010. Catalogue 
synonymique commenté de la flore de Tunisie. Tunis.

Ma, Y., Zhao, L., Zhang, W., Zhang, Y., Xing, X., Duan, 
X., Hu, J., Harris, A.J., Liu, P., Dai, S. & Wen, J. 2020. 
Origins of cultivars of Chrysanthemum: evidence 
from the chloroplast genome and nuclear LFY gene. 
J. Syst. Evol. 58(6): 925–944. doi: 10.1111/jse.12682

Magee, A.R., Boatwright, J.S. & Mucina, L. 2011. 
Gazania lanata and G. splendidissima: two new species 
of Asteraceae (tribe Arctotideae) from the Greater 
Capensis, with an updated key for the genus. South 
Afr. J. Botany 77: 86–93. doi: 10.1016/j. 
sajb.2010.05.012.

Maslo, S. & Šarić, Š. 2018. Three-lobed Coneflower
Rudbeckia triloba L. (Compositae): new alien species 
in the flora of Bosnia and Herzegovina. Glas. Hrvat. 
bot. druš. 6(1): 8–12.

Maw, M.G., Thomas, A.G. & Stahevitch A. 1985. The 
biology of Canadian weeds. 66. Artemisia absinthium 
L. Can. J. Plant Sci. 65: 389–400. doi: 10.4141/
cjps85-054.

Mesfin, T. 2004. Asteraceae (Compositae). In: Hedberg, 
I., Friis, I. & Edwards, S. (Eds.). Flora of Ethiopia 
and Eritrea, vol 4(1). The National Herbarium, Addis 
Ababa University, Addis Ababa.

Neher, R.T. 1966. Monograph of the genus Tagetes. Ph.D. 
thesis, Indiana University, Bloomington, Indiana.

Nesom, G.L. 1989. Infrageneric taxonomy of New World 
Erigeron (Compositae: Astereae). Phytologia 67: 67–
93.

Nesom, G.L. 2006. Erigeron. In: Flora of North America 
Editorial Committee (Eds.). Flora of North America, 
Vol. 20. Pp. 256–348. Oxford University Press, Oxford.

Nesom, G.L. 2008. Classification of subtribe Conyzinae 
(Asteraceae: Astereae). Lundellia 11: 8–38. 
doi: 10.25224/1097-993X-1.11.8.

Nesom, G.L. & Pruski, J.F. 2011. Resurrected species 
of Erigeron (Asteraceae: Astereae) from Central America. 

Phytoneuron 36: 1–10.
Nordenstam, B. 2007. Senecioneae, Calenduleae. In: 

Kubitzki, K. (Eds.). The Families and Genera of 
Vascular Plants, Vol. 8. Pp. 208–245. Springer, Berlin.

Oberprieler, C., Vogt, R. & Watson, L.E. 2006. Tribe 
Anthemideae Cass. (1819). In: Kadereit, J.W., Jeffrey, 
C. (Eds.). The Families and Genera of Vascular Plants, 
Vol. 8. Pp. 342–374. Springer, Berlin.

Occhipinti-Ambrogi, A. & Galil, B.S. 2004. A uniform 
terminology on bioinvasions: a chimera or an operative 
tool? Mar. Pollut. Bull. 49(9–10): 688–694.

Oyerinde, R.O., Otusanya, O.O. & Akpor, O.B. 2009. 
Allelopathic effect of Tithonia diversifolia on the 
germination, growth and chlorophyll contents of 
maize (Zea mays L.). Sci. Res. Essays 4: 1553–1558.

Pottier-Alapetite, G. 1981. Flore de la Tunisie. Vol. 2. 
Tunis.

Poverene, M. & Cantamutto, M.A. 2014. Comparative 
study of invasive Helianthus annuus populations in 

https://doi.org/10.12705/674.12
https://doi.org/10.3372/wi.47.47112
https://www.cabi.org/isc/abstract/19570304005
https://www.cabi.org/isc/abstract/19570304005
https://doi.org/10.1111/jse.12682
https://doi.org/10.1111/jse.12682
https://doi.org/10.4141/cjps85-054
https://doi.org/10.4141/cjps85-054
https://doi.org/10.25224/1097-993X-1.11.8
https://doi.org/10.25224/1097-993X-1.11.8


17El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

their natural habitats of Argentina and Spain. Helia 
33(52): 63–74. doi: 10.2298/hel1052063p.    

Poverene, M., Cantamutto, M. & Seiler, G.J. 2008. 
Ecological characterization of wild Helianthus annuus 
and H. petiolaris germplasm in Argentina. Plant Genet. 
Resour. 7: 42–49.

Pruski, J.F. 2015. Asteraceae: Calenduleae. In: Davidse, 
G., Sousa, M., Knapp, S., Chiang, F. (Eds.). Flora 
Mesoamericana, vol. 5(2). Pp. 161–283. Missouri 
Botanical Garden, Saint Louis. 

Putt, E.D. 1997. Early history of sunflowe . In: Schneiter, 
A.A. (Eds.). Sunflower technology and production. Pp. 
1–19. ASA, CSSA, SSSA, Madison.

Pyšek, P., Richardson, D.M., Rejmánek, M., Webster, G.L., 
Williamson, M. & Kirschner, J. 2004. Alien plants in 
checklists and floras: towards better communication 
between taxonomists and ecologists. Taxon 53: 131–
143.

Quézel, P. & Santa, S. 1963. Nouvelle flore d’Algérie et 
des régions désertiques méridionales, tome 2. Editions 
du Centre National de la Recherche Scientifique, Paris.

Reveal, J.L. & Jarvis, C.E. 2009. Typification of names 
of temperate North American plants proposed by 
Linnaeus. Taxon 58: 977–984.

Richardson, D.M. & Pyšek, P. 2006. Plant invasions: 
merging the concepts of species invasiveness and 
community invasibility. Progr. Phys. Geogr. 30(3): 
409–431.

Richardson, D.M., Pyšek, P., Rejmánek, M., Barbour, 
M.G., Panetta, F.D. & West, C.J. 2000. Naturalization 
and invasion of alien plants: concepts and definitions. 
Divers. Distrib. 6: 93–107.

Roessler, H. 1959. Revision der Arctotidieae–Gorteriinae 
(Compositae). Mitt. Bot. Staatssamml. Münch 3: 71–
500.

Rosales-Robles, E., Sanchez-de-la-Cruz, R., Salinas-
Garcia, J. & Pecina-Quintero, V. 2005. Broadleaf weed 
management in grain sorghum with reduced rates of 
post emergence herbicides. Weed Technol. 19: 385– 
390.

Rzedowski, G.C. de & Rzedowski, J. 2001. Flora 
fanerogámica del Valle de México, 2nd ed. Instituto de 
Ecología y Comisión Nacional para el Conocimiento y 
Uso de la Biodiversidad, Michoacán.

Sáez, L., Serapio, J., Gómez-Bellver, C., Ardenghi, N., 
Guillot, D. & Rita, J. 2016. New records in vascular 
plants alien to the Balearic Islands. Orsis 30: 101–131.

Schiavinato, D.J. & Bartoli, A. 2018. Una nueva cita para 
la Flora Argentina: Tagetes praetermissa (Asteraceae, 
Tageteae). Bol. Soc. Argent. Bot. 53(3): 465–468.

Schiavinato, D.J., Gutiérrez, D.G. & Bartoli, A. 2017. 
Typifications and nomenclatural clarifications in South 
American Tagetes (Asteraceae, Tageteae). Phytotaxa 
326(3): 175–188.

Schilling, E.E. 2006. Helianthus. In: Flora of North 
America Editorial Committee (Eds.). Flora of North 
America: North of Mexico, vol 21. Pp. 141–169. 
Oxford University Press, Oxford.

Seiler, G.J., Gulya, T.J., Kong, G., Thompson, S. & 
Mitchell, J. 2008. Collection of wild naturalized 
sunflowers from the land down under. 30th Sunflower

Research Workshop, National Sunflower Association, 
Fargo, North Dakota. http://www.sunflowernsa.com
research/research-workshop/documents/Seiler_etal_
DownUnder_08.pdf

Singh, G., Singh, O.P., De Lampasona, M.P. & Catalán, 
C.A. 2003. Studies on essential oils. Part 35: chemical 
and biocidal investigations on Tagetes erecta leaf 
volatile oil. Flavour Fragr. J. 18(1): 62–65. doi: 
10.1002/ffj.1158. 

Stafleu, F.A. & Cowan, R.S. 1976. Taxonomic Literature, 
2nd Eds. 1 (A-G). Scheltema & Holkema, Bohn, and 
Utrecht.

Stafleu, F.A. & Cowan, R.S. 1986. ‘Taxonomic literature’, 
2nd Eds. 6 (Sti-Vuy). Scheltema & Holkema, Bohn 
anfdUtrecht/Antwerpen.

Strother, J.L. 2006a. Ambrosia. In: Flora of North America 
Editorial Committee (Eds.). Flora of North America: 
North of Mexico, vol. 21(8). Pp. 10–18. Oxford 
University Press, Oxford.

Strother, J.L. 2006b. Dimorphotheca. In: Fl North America 
Editorial Committee (Eds.). Flora of North America 
North of Mexico, vols. 19. Pp. 380–382. Oxford 
University Press, New York.

Strother, J.L. 2006c. Gaillardia. In: Flora of North America 
Editorial Committee (Eds.). Flora of North America 
North of Mexico, vol. 19. Pp. 421–426. Oxford 
University Press, New York.

Strother, J.L. 2006d. Guizotia. In: Flora of North America 
Editorial Committee (Eds.). Flora of North America: 
North of Mexico, vol. 21(8). Oxford University Press, 
Oxford.

Sukhorukov, A.P., Verloove, F., Alonso, M.Á., Belyaeva, I.V., 
Chapano, Ch., Crespo, M.B., El Aouni, M.H., El Mokni, 
R., Maroyi, A., Shekede, M.D., Vicente, A., Dreyer, A. & 
Kushunina, M. 2017. Chorological and taxonomic notes 
on African plants. 2. Bot. Letters 164(2): 135–153. doi: 1 
0.1080/23818107.2017.1311281. 

Tagne, A.M., Marino, F. & Cosentino, M. 2018. Tithonia 
diversifolia (Hemsl.) A. Gray as a medicinal plant: 
a comprehensive review of its ethnopharmacology, 
phytochemistry, pharmacotoxicology and clinical 
relevance. J. Ethnopharmacol. 220: 94–116. doi: 
10.1016/j.jep.2018.03.025.

Thunberg, C.P. 1800. Prodromus plantarum capensium. J. 
F. Edman, Uppsala.

Tison, J.M. & de Foucault, B. (Eds.) 2014. Flora Gallica - 
Flore de France. Biotope Eds., Mèze.

Tison, J.M., Jauzein, P. & Michaud, H. 2014. Flore de 
la France méditerranéenne continentale. Naturalia 
Publication.

Turland, N.J., Wiersema, J.H., Barrie, F.R., Greuter, 
W., Hawksworth, D.L., Herendeen, P.S., Knapp, S., 
Kusber, W.-H., Li, D.-Z., Marhold, K., May T.W., 
McNeill, J., Monro, A.M., Prado, J., Price, M.J. & 
Smith, G.F. (Eds.). 2018. International Code of 
Nomenclature for algae, fungi, and plants (Shenzhen 
Code) adopted by the Nineteenth International 
Botanical Congress, Shenzhen, China, July 2017. 
Regnum Veg. 159: 1–254.

Turner, B.L. & Watson, T.J. 2007. Taxonomic revision of 
Gaillardia (Asteraceae). Phytologia Mem. 13: 1–112.

https://doi.org/10.2298/hel1052063p
https://doi.org/10.1002/ffj.1158
https://doi.org/10.1002/ffj.1158
https://doi.org/10.1016/j.jep.2018.03.025
https://doi.org/10.1016/j.jep.2018.03.025


18 El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

Ukiya, M., Akihisa, T., Yasukava, K., Tokuda, H., Suzuki, 
T. & Kimura, Y. 2006. Anti-inflammatory, anti-
tumorpromoting and cytotoxic activities of constituents 
of marigold (Calendula officinalis) flowers. J. Nat. 
Prod. 69: 1692–1696.

Urbatsch, L.E. & Cox, P.B. 2006. Rudbeckia. In: Flora of 
North America Editorial Committee (Eds.). Flora of 
North America north of Mexico, vol. 21. Pp. 44–63. 
Oxford Univ. Press, New York.

Vasudevan, P., Kashyp, S. & Sharma, S. 1997. Tagetes: A 
multipurpose plant. Bioresource Technol. 62: 29–35.

Verloove, F. 2002. Ingeburgerde plantensoorten in 
Vlaanderen. Mededeling van het Instituut voor 
Natuurbehoud 20: 1–227.

Verloove, F. 2006. Gaillardia ×grandiflora. In: Van 
Landuyt, W., Hoste, I., Vanhecke, L., Van den Bremt, 
P., Vercruysse, W. & De Beer, D. (Eds.). Atlas van de 
flora van Vlaanderen en het Brussels gewest. P. 418. 
Instituut voor Natuur- en Bosonderzoek, Nationale 
Plantentuin van België en Flo.Wer.

Wagner, W.L., Herbst, D.R. & Sohmer, S.H. 1999. Manual 
of the Flowering Plants of Hawaii, Revised Eds. 
University of Hawaii Press, Honolulu.

Webb, C.J. 1987. Checklist of dicotyledons naturalised in 
New Zealand-18. Asteraceae (Compositae) subfamily 
Asteroideae. N. Z. J. Bot. 25: 489–501.

Webb, C.J., Sykes, W.R. & Garnock-Jones, P.J. 1988. Flora 
of New Zealand Volume IV. Naturalised Pteridophytes, 
Gymnosperms and Dicotyledons. DSIR Botany 
Division, Christchurch.

Weiss, E.A. 1983. Oilseed Crops. Tropical Agriculture 
Series, Longman, London.

White, F. 1983. Vegetation map of Africa. The UNESCO 
Press, Paris.

Woodson, R.E. & Schery, R.W. (Eds.). 1975. Flora 
of Panama. Ann. Missouri Bot. Gard. 62: 1–1321.
Yoshikawa, M., Murakami, T., Kishi, A., Kageura, T. & 

Matsuda, H. 2001. Medicinal flowers. III. Marigold. 
(1): Hypoglycemic, gastric emptying inhibitory, and 
gastroprotective principles and new oleanane-type 
triterpene oligoglycosides, calendasaponins A, B, C, 
and D, from Egyptian Calendula officinalis. Chem. 
Pharm. Bull. 49: 863–870.

Websites

APD (African Plant Database, version 3.4.0) 2020. 
Genève: Conservatoire et Jardin botaniques; Pretoria: 
South African National Biodiversity Institute. http://
www.ville-ge.ch/musinfo/bd/cjb/africa/index.php. 
Accessed 13 April 2020.

Atlas of Living Australia 2020. Guizotia abyssinica 
(L.f.) Cass. Available from http://www.efloras.o g/
florataxon.aspx?flora_id=110&taxon_id=220005889. 
Accessed 13 April 2020.

CABI 2020. Tithonia diversifolia (Hemsl.) A.Gray, 
T. rotundifolia (Mill.) S.F. In: Invasive Species 
Compendium. Wallingford, UK: CAB International. 
www.cabi.org/isc. Accessed 13 April 2020.

CABI 2021. Tagetes erecta L., T. minuta L. In: Invasive 
Species Compendium. Wallingford, UK: CAB 
International. www.cabi.org/isc. Accessed 18 April 
2020.

Calflora 2021. Argyranthemum frutescens (L.) Sch. Bip. 
The Claflora database. https://www.calflora.o g/app/
taxon?crn=9021. Accessed 02 Septemeber 2021.

Flora of Taiwan Editorial Committee 2014. Digital 
flora of Taiwan, eFloras website. St. Louis, MO and 
Cambridge, MA, USA: Missouri Botanical Garden 
and Harvard University Herbaria. http://www.efloras
org/florataxon.aspx?flora_id=1 . Accessed 13 April 
2020.

GBIF (Global Biodiversity Information Facility) 2020. 
https://www.gbif.org/species/5391845. Accessed 13 
April 2020.

Greuter, W. 2006+. Compositae (pro parte majore). 
In: Greuter, W. & Raab-Straube, E. von (Eds.). 
Compositae. Euro+Med Plantbase - the information 
resource for Euro-Mediterranean plant diversity. 
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.
asp?NameId=122767&PTRefFk=7000000. Accessed 
13 April 2020.

GRIIS 2018. Global Register of Introduced and Invasive 
Species. http://www.griis.org/. Accessed 13 April 
2020.

Hassler, M. 2019. World Plants: Synonymic Checklists of 
the Vascular Plants of the World (version Nov 2018). 
In: Roskov, Y., Ower, G., Orrell, T., Nicolson, D., 
Bailly, N., Kirk, P.M., Bourgoin, T., DeWalt, R.E., 
Decock, W., Nieukerken, E. van, Zarucchi, J. & Penev, 
L. (Eds.). Species 2000 & ITIS Catalogue of Life, 2019 
Annual Checklist. www.catalogueoflife.o g/annual-
checklist/2019. Accessed 13 April 2020.

HUH Index of botanists 2013a onwards. Index of botanists, 
Harward University Herbaria & Libraries. https://
kiki.huh.harvard.edu/databases/botanist_search.
php?mode=details&id=23712. Accessed 09 March 
2021.

HUH Index of botanists 2013b onwards. Index of botanists, 
Harward University Herbaria & Libraries. https://
kiki.huh.harvard.edu/databases/botanist_search.
php?mode=details&id=835. Accessed 13 April 2020.

ISSG 2018. Global Invasive Species Database (GISD). In: 
Global Invasive Species Database (GISD): Invasive 
Species Specialist Group of the IUCN Species Survival 
Commission. http://www.issg.org/database/welcome/. 
Accessed 13 April 2020.

Keil, D.J. 2012a. Ambrosia artemisiifolia, in Jepson Flora 
Project (Eds.). http://ucjeps.berkeley.edu/eflor /eflora
display.php?tid=805. Accessed 13 April 2020.

Keil, D.J. 2012b. Bidens pilosa, in Jepson Flora Project 
(Eds.). http://ucjeps.berkeley.edu/eflora/eflora_displ .
php?tid=1732. Accessed 13 April 2020.

Keil, D.J. 2012c. Dimorphotheca ecklonis, in Jepson 
Flora Project (Eds.). https://ucjeps.berkeley.edu/eflora
eflora/eflora_displ .php?tid=22987. Accessed 13 
April 2020.

Keil, D.J. 2012d. Gaillardia pulchella, in Jepson Flora 
Project (Eds.). https://ucjeps.berkeley.edu/eflora
eflora_displa .php?tid=3017. Accessed 13 April 2020.

http://www.ville-ge.ch/musinfo/bd/cjb/africa/index.php
http://www.ville-ge.ch/musinfo/bd/cjb/africa/index.php
http://www.efloras.org/florataxon.aspx?flora_id=110&taxon_id=220005889
http://www.efloras.org/florataxon.aspx?flora_id=110&taxon_id=220005889
http://www.cabi.org/isc. Accessed 13 April 2020
https://www.calflora.org/app/taxon?crn=9021
https://www.calflora.org/app/taxon?crn=9021
http://www.efloras.org/florataxon.aspx?flora_id=100
http://www.efloras.org/florataxon.aspx?flora_id=100
https://www.gbif.org/species/5391845
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=122767&PTRefFk=7000000
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=122767&PTRefFk=7000000
http://www.griis.org/
http://www.catalogueoflife.org/annual-checklist/2019
http://www.catalogueoflife.org/annual-checklist/2019
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=23712
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=23712
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=23712
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=835
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=835
https://kiki.huh.harvard.edu/databases/botanist_search.php?mode=details&id=835
http://www.issg.org/database/welcome/
http://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=1732
http://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=1732
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=3017
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=3017


19El Mokni, R. et al. Mediterranean Botany 43, e72688, 2022

JSTOR 2020a. Global Plants. Dimorphotheca ecklonis DC. 
https://plants.jstor.org/stable/10.5555/al.ap.specimen.
g00460837?searchUri=scope%3Dplants%26so% 
3Dps_group_by_genus_species%2Basc%26Query% 
3DSpecies%3Aecklonis%2520AND%2520Genus 
% 3 A D i m o r p h o t h e c a % 2 5 2 0 A N D % 2 5 2 0 % 
2 8 r a w _ t y p e % 3 Av i s u a l % 2 5 2 0 O R % 2 5 2 0 
ResourceType%3Aspecimens%29. Accessed 13 April 
2020.

JSTOR 2020b. Global Plants. Mirasolia diversifolia 
Hemsl. https://plants.jstor.org/stable/10.5555/al.ap.
specimen. msc0092398?searchUri=scope%3Dplants% 
26so%3Dps_group_by_genus_species%2Basc% 
2 6 Q u e r y % 3 D S p e c i e s % 3 A d i v e r s i f o l i a % 
2 5 2 0 A N D % 2 5 2 0 G e n u s % 3 AT i t h o n i a % 
2 5 2 0 A N D % 2 5 2 0 % 2 8 r a w _ t y p e % 3 Av i s u a l % 
2520OR%2520ResourceType%3Aspecimens%29. 
Accessed 13 April 2020.

MBG (Missouri Botanical Garden) 2020. Gaillardia 
×grandiflora. https://www.missouribotanicalgarden.
o r g / P l a n t F i n d e r / P l a n t F i n d e r D e t a i l s .
aspx?kempercode=a579. Accessed 13 April 2020.

Orwa, C., Mutua, A., Kindt, R., Jamnadass, R. & Anthony, 
S. 2009. Agroforestree Database: A Tree Reference 
and Selection Guide, Version 4.0. Kenya: World 
Agroforestry Centre. http://www.worldagroforestry.
org/output/agroforestree-database. Accessed 13 April 
2020.

POWO 2021. Plants of the World Online. Gaillardia 
×grandiflora Van Houtte http://plantsoftheworldonline.
org/taxon/urn:lsid:ipni.org:names:208360-1. Accessed 
02 Septemebr 2021.

Randall, R.P. 2003. A global compendium of weeds. http://
www.hear.org/gcw. Accessed 13 April 2020.

Roja-Sandoval, J., Winnifred, A. & Morris, O.S. 2018. 
Tithonia diversifolia (Mexican sunflower). Invasive 
Species Compendium. Wallingford, UK: CABI. 
https://www.cabi.org/isc/datasheet/54020. Accessed 
02 September 2021.

SANBI 2012a. Biodiversity of life. Erigeron karvinskianus 
DC. http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.
php?langue=an&id=101791. Accessed 13 April 2020.

SANBI 2012b. Biodiversity of life. Tagetes erecta L. 
http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.
php?langue=an&id=99815. Accessed 02 September 
2021.

Thiers, B. 2021 [continuously updated]. Index herbariorum, 
a global directory of public herbaria and associated 
staff. New York Botanical Garden’s Virtual Herbarium. 
http://sweetgum.nybg.org/ih/.

USDA-ARS 2020. Germplasm Resources Information 
Network (GRIN). Online Database. In: Germplasm 
Resources Information Network (GRIN). Online Database 
Beltsville, Maryland, USA: National Germplasm Resources 
Laboratory. https://npgsweb.ars-grin.gov/gringlobal/taxon/
taxonomysimple.aspx. Accessed 13 April 2020.

USDA-NRCS 2020. The PLANTS Database. Baton 
Rouge, USA: National Plant Data Center. http://plants.
usda.gov/. Accessed 13 April 2020.

Verloove, F. 2020a. Gaillardia ×grandiflor  Van Houtte 
(= G. aristata Pursh × G. pulchella Foug.) (hort.) In: 
Manual of the alien plants of Belgium. Meise: Botanic 
Garden Meise. http://alienplantsbelgium.be/content/
gaillardia-x-grandiflor . Accessed 13 April 2020.

Verloove, F. 2020b. Guizotia In: Manual of the alien plants 
of Belgium. Meise: Botanic Garden Meise. http://
alienplantsbelgium.be/content/guizotia. Accessed 13 
April 2020.

https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.g00460837?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Aecklonis%2520AND%2520Genus%3ADimorphotheca%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://plants.jstor.org/stable/10.5555/al.ap.specimen.msc0092398?searchUri=scope%3Dplants%26so%3Dps_group_by_genus_species%2Basc%26Query%3DSpecies%3Adiversifolia%2520AND%2520Genus%3ATithonia%2520AND%2520%28raw_type%3Avisual%2520OR%2520ResourceType%3Aspecimens%29
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a579
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a579
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a579
http://www.worldagroforestry.org/output/agroforestree-database
http://www.worldagroforestry.org/output/agroforestree-database
http://plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:208360-1
http://plantsoftheworldonline.org/taxon/urn:lsid:ipni.org:names:208360-1
https://www.cabi.org/isc/datasheet/54020
http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=an&id=101791
http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=an&id=101791
http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=an&id=99815
http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=an&id=99815
http://sweetgum.nybg.org/ih/
https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomysimple.aspx
https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomysimple.aspx
http://plants.usda.gov/
http://plants.usda.gov/
http://alienplantsbelgium.be/content/gaillardia-0
http://alienplantsbelgium.be/content/fallopia-baldschuanica
http://alienplantsbelgium.be/content/fallopia-baldschuanica
http://alienplantsbelgium.be/content/guizotia
http://alienplantsbelgium.be/content/guizotia



	_Hlk83070630
	_Hlk83070548
	_Hlk83192770
	_Hlk14628345
	_Hlk81577518
	_Hlk54537494
	_Hlk55351431
	_Hlk55352032
	_Hlk55351934
	_Hlk55408472
	_Hlk54433019
	_Hlk55352139
	_Hlk54457638
	_Hlk81577619
	_Hlk55352533
	_Hlk55352745
	_Hlk55353018
	_Hlk55353157
	_Hlk55353399
	_Hlk53240023
	_Hlk54711109
	_Hlk54710935
	_Hlk54448577
	_Hlk54300430
	_Hlk54710846
	_Hlk54710997
	_Hlk53241347
	_Hlk55093654
	_Hlk55093911



