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Abstract

We report the herbaceous plant Phyllanthus tenellus Roxb., a species native to tropical regions, from Morocco. This
is the first time that the genus and species are reported from Morocco and continental North Africa. We found this
species to be naturalising in several localities in north-western Morocco. A morphological description, the geographic
distribution, and notes on the ecology of this species are provided. We present for the first time photographs of P
tenellus from continental North Africa.
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Introduction

The vascular flora of Morocco remains one of the best this flora. At least 16 taxa have been newly reported for

studied and most comprehensively listed floras of conti-
nental North Africa on the southern shore of the Medi-
terranean Basin (e.g., Jahandiez and Maire 1931, 1932,
1934; Emberger and Maire 1941; Benabid 1985, 2000;
Fennane and Ibn Tattou 1998, 2005, 2012; Benabid and
Fennanel994; Médail and Quézel 1999; Fennane et al.
1999, 2007, 2014; Valdés et al. 2002; Ibn Tattou and
Fennane 2008; Dobignard and Chatelain 2010, 2011a,
2011b, 2012, 2013; Chambouleyron 2012; Rankou et al.
2013, 2015, 2018). Nevertheless, investigators have been
repeatedly surprised by the number of new additions to

the flora of Morocco and/or to science in the last nine
years (Martinez-Rodriguez and Crespo 2013; Chambou-
leyron et al. 2014, 2015; Alonso et al. 2015; Dobignard
2015; Crespo et al. 2016; Brullo et al. 2017; Sant et al.
2017, Khamar et al. 2017, 2021; Essokne et al. 2018; Gar-
cin 2019; Koch and Lemmel 2019; Chatelain et al. 2020;
Homrani-Bakali and Peltier 2020; Homrani-Bakali and
Susanna 2021). These new discoveries demonstrate the
importance of field investigations and show that many
phytogeographic sectors of the Moroccan territory still
remain underrepresented in botanical surveys.

©The authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.
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During recent botanical surveys that we conducted in
severals parts of the Morocco—North Atlantic phytogeo-
graphical region (Man, Man-3, Fennane and Ibn Tattou
1998) (Fig. 1) we encountered some unfamiliar speci-
mens, which, after review of relevant literature (Coode
et al. 1982; Ralimanana 2007; Silva and Sales 2007,
2008; Ralimanana and Hoffmann 2011), were found to
correspond well to Phyllanthus tenellus Roxb. The genus
Phyllanthus L. (Phyllanthaceae, Phyllanthoideae, Phyl-
lantheae) has never previously been reported in Morocco
(Vindt 1953, 1960; Valdés et al. 2002; Fennane et al.
2007; Dobignard and Chatelain 2013). Hence, our collec-
tion of P. tenellus represents the first records of the genus
Phyllanthus and the species from Morocco.

Methods

Fieldwork was carried out from September 2020 to
December 2021. Specimens of Phyllanthus tenellus were
examined and photographed in the field. Identification
was done by consulting the protologue (Roxburgh 1882),
other descriptions, identification keys, and other refer-
ences on Phyllanthus (Coode et al. 1982; Ralimanana
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2007; Silva and Sales 2007, 2008; Ralimanana and
Hoffmann 2011), as well as consulting images of the
type specimen. We noted data on populations, distri-
bution, geographic coordinates, and habitats during the
field surveys. Voucher specimens were deposited in the
National Herbarium of Scientific Institute-Rabat (RAB;
acronym according to Thiers 2021). The nomenclature
follows Govaerts (2021) and POWO (2021).

Results

Phyllanthus tenellus Roxb. Flora Indica 2(3): 668
(Roxburgh 1882). Type: India. Calcutta, Wallich 7892 A
(holotype KO001128401; sheet available at http://speci
mens.kew.org/herbarium/K001128401).

Figure 2

New records. MOROCCO — Rabat « vicinity of Hay
El Wifaq; 33°57'55"N, 007°23'37"W; 100 m a.s.l;
06.1X.2020; H. Khamar and Lahcen Zidane leg.; RAB
113329 — Mohammadia * Roadside, 33°42'41.07"N, 007°
20'02.49"W; 51 m a.s.l; 14.IX .2021; H. Khamar leg.;
RABI113330—Kenitra ° near train station, 34°15'38.08"N,

v 50 48 = 2 el
5

Figure 1. Distribution map of Phyllanthus tenellus in Morocco (pink circles), with the sampling sites: Site 1 (Kenitra), Site 2 (Sale), Site 3
(Rabat), and Site 4 (Mohammadia). Floristic geographical divisions of Morocco modified from Fennane and Ibn Tattou (1998), where HA
= High Atlas Mountains, MA = Middle Atlas Mountains, R = Rif mountains; AA = Anti Atlas Mountains, Mam = Middle Atlantic of Morocco;
Man = North Atlantic of Morocco, Ms = Saharan Moroccan, LM, Mediterranean Coast, Op = Eastern-lands, Om = Eastern Mountains and As

= Saharian Atlas Mountains.
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Figure 2. Phyllanthus tenellus. A. Habit and habitat. B. Root. C. Plant growing in a pot of ornamental plants next to a coffee shop. D.
Flowering and fruiting plagiotropic branchlet. E. Flower. F. Leaf blades: (a) adaxial surface; (b) abaxial surface. G. Cataphylls (Cat) at the
base of a plagiotropic branchlet. Photos by H. Khamar and O. Benkhnigue.

006°34'10.96"W; 20 m a.s.l; 05.X.2021; H. Khamar
leg.; RABI113331 e« near train station; 34°15'38.08"N,
006°34'10.96"W; 32 m a.s.l.; 14.X1.2021; L. Zidane leg.;
RABI113332 « Mohammed Diouri Avenue; 34°1530”"N,
006°35'01"W; 10 m a.s.l; 15.X. 2021, O. Benkhni-
gue leg.; RABI113333 « Youssef Ben Tachfine Avenue;
34°15'40"N, 006°34'41"W; 11 m asl; 28.XI11.2021;
O. Benkhnigue leg.; RAB113334 — Sale ° neighbour-
hood of Karima, 34°83'38"”N, 006°77'38"W; 47 m a.s.l.;
30.VIIL.2021; H. Khamar leg.; RAB113335.

Identification (Fig. 2). Annual herbaceous, monoecious.
Stems terete, dressed, entirely glabrous or slightly sca-
bridulous, usual height 15-50 cm but occasionally up to

150-200 cm high under favourable conditions; plagio-
tropic branches, terete, broad-leaved. Cataphylls trian-
gular coriaceous, entire, glabrous. Leaves 6-25 x 4-11
mm; alternate, blade elliptical to obovate, margins en-
tire, flat, wavy, attenuate at the base, acute to obtuse at
apex, glabrous on both surfaces; petioles 0.5-1.0 mm
long. Stipules not auriculate, membranous, persistent,
triangular, reddish-brown, glabrous; petiole terete <l
mm long. Flowers: Solitary or 2 or 3 males and 1 or 2
females together, fruiting pedicels 4—10 mm long, peri-
anth segments narrowly ovate, about 1 mm long, mar-
gins broad, white, not enlarging under fruit. Stamens: 5,
filaments free. Capsule 1.5-2.0 mm diameter, globose,
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greenish, smooth. Seeds about 1 mm long, brown, dor-
sally minutely tuberculate in longitudinal rows (see also
Ralimanana 2007; Silva and Sales 2007; Ralimanana and
Hoffmann 2011).

Distribution and habitat. Phyllanthus tenellus is na-
tive to Angola, Comoros, Madagascar, Mauritius, Mo-
zambique, Réunion, Saudi Arabia, Tanzania, and Yemen
(Coode et al. 1982; Zare et al. 2015; Hariri et al. 2020a),
but it is regarded as an alien or naturalised plant in at
least 30 countries (POWO 2021) (Fig. 3). Throughout its
native lands, P. tenellus occupies varied habitats, includ-
ing open forests, forest margins, littoral forests, and cul-
tivated fields (Coode et al. 1982; Ralimanana 2007), at
altitudes from sea level to about 2050 m a.s.l. (Ralima-
nana and Hoffmann 2011). Frequently, it is linked to wet
places with deep, rotten humus and also in sandy alluvial
flats along rivers (POWO 2021). However, where intro-
duced, it usually has been observed in pots of ornamen-
tal exotic plants, near plant nurseries, in gardens, along
roadsides, and at the edges of waterways (Crisafulli et al.
2011; Zare et al. 2015; Hariri et al. 2020b).

Near Morocco, this species has been reported from
the Azores, Madeira, Cape Verde (Hansen and Sunding
1993; Schéfer 2003; Silva et al. 2005), and Canary islands
(PadronMederos et al. 2009), as well as Corsica (Jean-
monod 2000) and Italy (Crisafulli et al. 2011).

So far, P. tenellus has been observed from four sites
in north-western of Morocco: Mohammadia, Rabat,
Sale, and Kenitra (Fig. 1). The bioclimate in this zone
is between subhumid to semi-arid Mediterranean with
a temperate winter, annual rainfall of barely 400 mm,
and average annual temperatures between 13 and 23 °C
(Bendaanoun 1991). At the places surveyed, we found
this species growing in urban ecosystems such as road-
sides, gardens, and open areas, as well as in several pots
of ornamental exotic plants exhibited next to coffee shops
and restaurants. The altitudinal range of our new records
is 8100 m a.s.L

In the vicinity of Mohammadia City, we found about

Distribution areas of Phyllanthus tenellus

I Native
- Introduced
‘ New record
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15 individuals P. tenellus living in reddish-brown sandy
and clay-loam soil on a roadside where it was mixed with
the following species: Verbascum sinuatum L., Silybum
marianum (L.) Gaertn., Ricinus communis L., Urtica
urens L., Verbesina encelioides (Cav.) Benth. & Hook. f.
ex A. Gray, Solanum linnaeanum Hepper & P.-M. L. Jae-
ger, Solanum elaeagnifolium Cav., Diplotaxis tenuifolia
(L) DC., and low grasses.

However, in the Rabat region, P. fenellus was found
on clayey-sandy, more or less moist soil at about 100 m
a.s.l. At this site, about 30 plants were found in associa-
tion with Mercurialis annua L., Euphorbia peplus L., E.
lathyris L., E. paniculate Dest., E. terracina L., E. hirta
L., Verbascum sinuatum L., Lupinus atlanticus Dladst.,
Lotus arenarius Brot., Ononis laxiflora Desf., Erigeron
canadensis L., Plantago major L., Oxalis pes-caprae L.,
Emex spinosa L., Parietaria mauritanica Durieu, Urtica
urens, Physalis philadelphica Lam., and Salpichroa
origanifolia (Lam.) Baillon.

In Sale, we first observed in pots with ornamental
exotic plants, then eight individuals were located near
plant nurseries on clayey-sandy soil.

In some places in Kenitra, we collected flowering P.
tenellus plants from two wet locations at sea level and
about 20 m a.s.l. on limestone and sandstone substrates.
At these two sites, we inventoried over 50 plants of this
species. Accompanying species include Emex spinosa,
Parietaria mauritanica Durieu, Diplotaxis tenuifolia,
Oxalis pes-caprae, Gamochaeta antillana (Urb.) Anderb.
and Salpichroa origanifolia. In addition, numerous indi-
viduals have been observed in several pots of ornamental
exotic plants at coffee shops and restaurants.

Discussion

Phyllanthus tenellus was first described by Roxburgh
(1882) from material introduced from Mauritius in 1802
by Captain Tennant. In the most recent classification of
the genus, supported by molecular phylogenetic data

Figure 3. General distribution areas of Phyllanthus tenellus (modified from POWO 2021).
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(Bouman et al. 2018, 2021), P. tenellus is classified in the
pan-tropical subgenus Tenellanthus Jean F. Brune, but
with its origin in Africa.

Dobignard and Chatelain (2013) treated Phyllantha-
ceae as a family among the 156 botanical families which
constitute the vascular flora of Morocco, and with the
Phyllanthaceae only represented there by one genus,
Andrachne L. and three species—A. aspera Sprengel, A.
telephoioides L., and the Moroccan endemic A. maroc-
cana Ball. However, Fennane et al. (2007) classified
this genus in Euphorbiaceae sensu lato. Our collections
of P. tenellus from Morocco are the first time that this
species and the genus Phyllanthus have been recorded
from the country. Thus, we increase the number of gen-
era of Phyllanthaceae in Morocco to two: Andrachne and
Phyllanthus.

In our field surveys we frequently observed P. tenel-
lus in pots of exotic ornamental plants. All four of the
cities that we surveyed (Mohammadia, Rabat, Sale, and
Kenitra) are known for the presence of nurseries of exotic
and decorative plants imported from other countries,
especially from tropical regions. Thus, P. tenellus is
thought to have been introduced accidentally through the
exotic plant trade as a contaminant in the soil and then
escaped from gardens and nurseries into the wild, where
it readily reproduced and spread. The introduction of P.
tenellus to Morocco is consistent with several other areas
where this species has also been introduced, for example,
the Azores, Madeira, and the Cape Verde Islands (Han-
sen and Sunding 1993; Schafer 2003; Silva et al. 2005),
Corsica (Jeanmonod 2000), the Canary Islands (Padron
Mederos et al. 2009), Italy (Crisafulli et al. 2011), Iran
(Zare et al. 2015), and Sumatra (Hariri et al. 2020a).

For some time now, biological invasions have been
a very topical issue worldwide affecting flora and habi-
tats (Laface et al. 2020; Musarella et al. 2020; Nagy et
al. 2020; Rosati et al. 2020; Stinca et al. 2021; Tarkan et
al. 2021). Africa is also interested in this issue (UICN/
PACO 2013). However, although taxonomical research
on naturalized and invasive plants has received occa-
sional attention in some African countries, the diversity
and abundance of invasive plants in relation to land use
are still poorly documented (Foxcroft et al. 2010; Amah
et al. 2019). In this context, inventory of newly recorded
xenophytes is the main first step to the monitoring and
potentially control of invasive alien plant species (Rich-
ardson and Wilgen 2004; Latombe, et al. 2017). In recent
decades, plant invasions have not given importance in
Morocco and the word “invasive” has rarely been men-
tioned in most documents and reports. Although there is
no official list of invasive alien plants in Morocco, Tanji
and Taleb (1997) did publish the first list of 12 plants.
Currently, 29 invasive species are known (Bouhache and
Taleb 2012), and more than half of these have invaded
cultivated fields, while 27.6% were found in unculti-
vated land and the remaining 22.4% have invaded both
environments (Taleb 2015; Ben-Ghabrit et al. 2019). The
origins of the introductions are diverse; about 31% of
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Morocco’s invasive alien plants come from the United
States, about 38% from the Mediterranean Basin or
Africa, and about 31% have their origins in Europe, Asia,
and Australia (Ben-Ghabrit et al. 2019). The majority
(66.6%) of these invasive alien plants in Morocco were
introduced between 1930 and 2000, while the remaining
species are neophytes.

The occurrence of a newly naturalising xenophyte, P.
tenellus, reveals the need for continued botanical explo-
rations of different ecosystems, with a special emphasis
on disturbed ones, such as urban areas which are less
attractive to researchers. Additionally, due to its ethno-
botanical value and the richness of its bioactive ingre-
dients (Silva et al. 2010, 2012; Victorio et al. 2011; Sarin
et al. 2014), P. tenellus may be found useful for future
phytochemical and pharmacological investigations in
Morocco.
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