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OZET Botanik

Phyllanthus L. cinsi ve P. tenellus Roxb. (Phyllanthaceae) tiiri,

Turkiye floras: i¢in yeni kayit olarak verilmektedir. Bitkinin Turkge Aragtirma Makalesi

ad1 sera nohutu olarak onerilmektedir. Turkiye’de seralarda istilaci

yabanci bir ot olan bitkinin taninmasini1 kolaylastirmak tizere teknik Makale Tarihgesi

¢izimi ve fotograflar: sunulmaktadir. Cinsin ve tiiriin detayl betimleri Gelig Tarihi  :18.08.2024

de verilmektedir. Tiriin 6rnekleri, KTU Orman Fakiiltesi arastirma Kabul Tarihi :28.09.2024

ve uygulama serasi ile Orman Genel Mudiurligi, Of Orman Fidanlig:

seralarindan toplanmistir. KD Anadolu, nemli iklimi nedeniyle pek Anahtar Kelimeler

¢ok yabanci bitki taksonuna ev sahipligi yapmaktadir. Son yillarda Anadolu

yapilan ¢alismalar, bu bolgeden ¢ok sayida yabanci bitki taksonunun Sera Yabanci otu

Tiurkiye florasina kaydedildigini vurgulamaktadir. Phyllanthus
Phyllanthaceae

A New Generic Record of Phyllanthaceae (PhyllanthusL.): Addition to the Alien Invasive Vascular Flora
of Tiurkiye

ABSTRACT Botany

In this study, the genus Phyllanthus L. and its species P. tenellus

Roxb. (Phyllanthaceae) are reported as a new record for the flora of Research Article

Turkiye. The Turkish name of the species is suggested as sera nohutu

(greenhouse chickpea). Technical drawings and photographs are given Article History

to facilitate the identification of the plant, which is an invasive weed Received 1 18.08.2024

in greenhouses in Turkiye. A description of the genus and species are Accepted 1 28.09.2024

also provided in detail. Specimens of the species were collected from

research and application the greenhouse of the Faculty of Forestry in Keywords

Karadeniz Technical University (KTU) and Of Forest Nursery Anatolia

Directorate greenhouses. NE Anatolia hosts many alien plant taxa, Greenhouse weed

primarily due to its humid climate. Recent studies highlighted that Phyllanthus

many alien plant taxa have been recorded in the flora of Tilrkiye from Phyllanthaceae
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INTRODUCTION al., 2012; Torun, 2022). In addition to causing yield and

Despite different types of greenhouses, in general, they
are special structures which are designed in order to
regulate especially the temperature and humidity of
the environment inside and they are wusually
associated with horticulture and the exhibition of both
native and exotic plants. Thus, they are centers of the
introduction of alien plant species and potentially may
become sources of dispersion of some taxa (Galera &
Ratynska, 1999). In Tiirkiye, the studies on the weed
of greenhouses are very limited in that they are
generally on determining yield loses in crops (Arslan et

labor loss, early detection and rapid response of
invasive alien species is important in terms of
protecting biodiversity. As in the present study, early
detection of non-native (alien, introduced, adventive)
plant species' intentional or unintentional introduction
is the first step of such studies.

The genus Phyllanthus L. is not represented in the
native vascular flora of Turkiye and is a member of the
family Euphorbiaceae, one of the largest families of
flowering plants. This family islately divided into three
families such as Euphorbiaceae, Phyllanthaceae, and
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Picrodendraceae (Chase et al., 2002). Hereafter,
Phyllanthus is a member of Phyllanthaceae which is
pantropical and the second-most species-rich family
segregated from Euphorbiaceae (Bouman et al., 2021)
with approx. 2000 species (Kullayiswamy et al., 2021)
and some 59 genera (Hoffmann et al., 2006; Serdar et
al., 2008) worldwide. Phyllanthaceae has already been
divided into seven subgenera (Kirganelis, Isocladus,
Emblica, Phyllanthodendron, Eriococcus, Xlylophylla
and Phyllanthus) and the subgenus Phyllanthus
comprise the two sections; Phyllanthus and Urinaria
(Chakrabarty & Balakrishnan, 2018; Kullayiswamy et
al., 2021).

Phyllanthaceae is known with 2 native genera in
Turkish vascular flora such as Andrachne L. and
Flueggea Willd. (Giiner et al., 2012). The present paper
underlined that by adding the new genus, Phyllanthus
L., the number of genera of Phyllanthaceae of Flora of
Turkiye reached three. Phyllanthus is represented
throughout the tropical and subtropical regions of the
world (Webster, 1957; Wu et al., 2008; Bouman et al.,
2018). The genus, with almost 900 species, is the
largest and highly diverse genus in the family
Phyllanthaceae (Goaverts et al.,, 2000). The word

Phyllanthus comes from two Ancient Greek words
“phyllon” and “anthos” (mean leaf and flower
respectively) they refer to the appearance of flowers
from the edge of the leaves (Pasha et al., 2013). Many
of the Phyllanthus species share a distinctive
vegetative specialization known as “phyllanthoid
branching” with leaves on the main stem reduced to
scale-like leaves (cataphylls), lack laminate leaves on
the main stem (Webster, 1956; Kathriarachchi, 2006;
Ralimanana & Cable, 2020).

Phyllanthus tenellus Roxb. is native to Angola,
Comoros, Madagascar, Mauritius, Mozambique,
Réunion, SW. Arabian Peninsula, Tanzania, Yemen,
and Morocco, and regarded as a naturalized plant in
more than 30 countries (Figure 1). Due to its rapid
flowering and explosively dehiscent fruits, it is able to
become invasive out of its natural distribution range in
at least 30 countries (POWO, 2024; Khamar et al.,
2022). Other than its native lands, this taxon occupies
different habitats such as forest margins, forest
clearings, and cultivated lands (Coode et al., 1982), 0-
2050 m above sea level in Madagascar (Ralimanana &
Hoffmann, 2011).

r §

Distribution of Phyllanthus tenellus In the world

B Native
Bl ntroduced
B New record

Figure 1. Distribution of P. tenellusin the World (Modified from Khamar et al., 2022 and POWO, 2024).
Sekil 1. P. tenellus’un Diinyadaki yayilisi (Khamar et al., 2022 ve POWO, 2024’den uyarlanmistir).

The new record genus and its species, an invasive
greenhouse weed, record reported here which has not
been reported yet from Tirkiye prior to the present
paper.

MATERIAL and METHOD

The studied materials of P. tenellus were collected
from different propagation greenhouses in Trabzon
province located in NE Anatolia. All specimens were
stored at KATO Herbarium (in Karadeniz Technical
University, Faculty of Forestry) in Trabzon. After
careful examination of the collected materials of
Phyllanthus (KATO: 24451!, 24452! and 24453!),
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which were collected from A7 (Karadeniz Technical
University, Kanuni Campus in Ortahisar District) and
A8 (Forest Nursery in Of District) Trabzon province,
and checking with proper literature (Webster, 1957,
1970; Ralimanana & Hoffmann 2011; Crisafulli et al.,
2011; Zare et al., 2015; Khamar et al., 2022), P.
tenellus was determined as a new alien greenhouse
weed record for the flora of Turkiye.

RESULTS and DISCUSSION

Webster (1956) underline that the main characters
used to distinguish the present genus from other 59
genera of the family are the apetalous flowers, absence
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of pistillodes and staminodes and the presence of a disc
or disc glands in the flowers and branching
(phyllanthoid) system. This genus, which is
morphologically diverse, shows many differences in
terms of flowers, seeds and habit.

Phyllanthus L., Sp. Pl. 2: 981. 1753.
Type: P. maderaspatensis L.

The description of the genus below is based on the
treatments of Wu et al. (2008), Ralimanana &
Hoffmann (2011), and Pasha et al. (2013).

Trees, shrubs, or herbs phyllanthoid branching
present or absent; mostly monoecious; glabrous or with
simple hairs. Simple leaves petiolate or sessile;
alternate, opposite, subopposite or spirally arranged,
entire, sometimes revolute, usually symmetric, often
reduced and scale-like on main stems; stipules small,
deciduous or persistent; venation pinnate. Stipules
varied, entire to fimbriate. Inflorescences are usually
axillary, on leafy branches; pedicels delicate, bracteols
2 per flower. Flowers pedicellate, glabrous in both
sexes; pedicels terete, tepals 5—6. Male flowers: sepals
imbricate; filaments entirely free, apetalous; disk
glands 3-6, various shapes; stamens 2-6; filaments
free or connate; pistillodes absent. Female flowers:
sepals as in male or more; disk glands free or connate
into an annulus, surrounding ovary; ovary usually 3—
loculed; styles 3, short, free or shortly connate, bifid.
Fruit 1s wusually a dehiscent, globose capsule,
occasionally baccate or drupaceous. Seeds 2 per locule,
trigonous; surface smooth, sculptured, or striate.
Recommended Dichotomous Key to Genera of
Phyllanthaceae in Tiirkiye

Adding the genus Phyllanthus, the number of genera
of Phyllanthaceae in Turkish flora reached three and a
new key to genera was recommended for the Flora of
Turkiye as seen below:

1. Monoecious or dioecious, shrubs or herbs (in
Tiirkiye); flowers apetalous

2. Leafy branches resembling pinnate leaves
(phyllanthoid); male flowers without pistillode;
stamens 2-6 and shorter than sepal
......................................................... Phyllanthus

2. Shoots never resembling pinnate leaves; male
flowers with pistillode; stamens 4-7 and clearly longer
than sepal Flueggea

1. Monoecious, subshrubs or perennial herbs (in
Tiirkiye); flowers with developed petals Andrachne

Phyllanthus tenellus Roxb. Flora Indica 2(3):668
(Roxburgh, 1832). Type: India. Calcutta, Wallich 7892
A, Figure 2.

Syn.: Phyllanthus brisbanicus F. M. Bailey, Diasperus
tenellus (Roxb.) Kuntze, D. corcovadensis (Miill. Arg.)
Kuntze (Crisafulli et al., 2011)

Common names: Mascarene Island leaf flower, Long-
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stalked Phyllanthus, Long stalked leaf flower.

Description: Monoecious, annual herb, up to 50 ¢cm in
height. Somewhat woody at base (in Tiirkiye), glabrous
plant. Stem smooth with spirally arranged cataphylls;
phyllanthoid branching, branches terete and striate.
Cataphylls and cataphyllary stipules triangular,
entire, glabrous. Stipules entire, persistent,
membranous, triangular, glabrous. Leaves 7 — 15 per
branch, elliptic to ovate, acute or obtuse at the tip, 6 —
10 X 3 — 9 mm, petioles terete, glabrous. Cymules
axillary on deciduous branchlets; inflorescence with 1-
2 male flowers and 1 female flower on proximal parts
or 1 female flower on distal parts of plagiotropic
branches. Pedicels of staminate flowers up to 1.5 mm;
calyx lobes 5, entire, 1-veined, whitish, stamens 5 and
entirely free, filaments ca. 0.2-0.3 mm long; disc glands
5. Pedicels of pistillate flower (2.5-) 3-8 mm; calyx
lobes 5, ovate, acute or obtuse; disk entire; ovary
smooth; styles free, spreading. Capsules depressed
globose or globose, greenish, glabrous, 1.7-1.9 mm
broad, seed pale brown, densely papillose, 0.8-0.9 mm.

Type: India. Botanic Gardens, Calcutta, Wallich 7892
A ex p. (holotype K).,

Turkish Name: Sera nohutu (The new scientific
Turkish name suggested according to the guide of
Menemen et al., (2016)).

Collected localities: A7 Trabzon — Ortahisar District,
Kanuni Campus, Research and application greenhouse
of Faculty of Forestry in KTU, 60 m, 05.06.2024, KATO
24451!; Drawn specimen (figure 2), ibid!, KATO
24452!; A8 Trabzon — Of District, General Directorate
of Forestry, Greenhouses of Of Forest Nursery, 6 m.
15.06.2024, KATO 24453!, (Figure 3, 4).

Because of its distribution in greenhouses in Tirkiye,
pot soil is an important vector for easily dispersing
diaspores of the species, and especially the lower
altitudes of the Eastern Black Sea region of Turkiye
are at risk of easy invasion. Furthermore, this region
has extremely appropriate climate condition for the
species which easily grows in forest clearings or
margins, and cultivated fields (Coode et al., 1982) and
the species is eager to moderate temperature.

While the time and vector of introduction into Trabzon
province are uncertain, it could have probably been
disseminated by pot soil of both many ornamental and
fruit (blueberry) plants commonly produced and used
in the region. Due to reports of its naturalization in
Italy (Crisafulli, 2011), Iran (Zare et al.,, 2015),
Sumatera (Hariri et al., 2020), Morocco (Khamar et al.,
2022), with more than 30 other countries (POWO,

2024), the distribution of P. tenellusin NE Anatolia is
not surprising. While the species is indicated as an
invasive taxon both in agricultural areas and
nurseries, some records showed that it is able to be

introduced in urban areas (Crisafulli, 2011; Hariri et
al., 2020).
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Figure 2. Phyllanthus tenellus: A—Habit; B—Branches and leaves with stipule and phyllodium; C— Staminate
flower; D— Pistillate flower; E-Seeds (ventral (up) and lateral (down) views); F, G, H-Fruit (back, top and
side view, respectively) (Drawing by Melike Cigdem).

Sekil 2. Phyllanthus tenellus: A—Bitkinin habitusus B-Kulakg¢ik ve stipullu dallar; C- Erkek ¢igek; D Digi ¢igek:

E-Tohumlar (iistte karin ve altta yan taraf goriiniimii); F, G, H- Meyve gériiniimleri (sirasiyla; sirt, iist ve
yan) (Melike Cigdem tarafindan ¢izilmistir).
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Figure 3. Distribution of P. tenellus (J|) in Tiirkiye (Adapted from Giiner & Ekim, 2014).
Sekil 3. P. tenellus (.) ‘un Tiirkiye'deki yayilis1 (Giiner ve Ekim, 2014'den uyarlanmistir).

Figure 4. A, B — Individuals in different pots with different ornamental exotic plants in the greenhouse; C — An
individual in the pot of a dead blueberry seedling; D — In the greenhouse bench in KTU; E — Together with

blueberry seedlings in Of Forest Nursery.

Sekil 4. A, B — Serada farkli egzotik stis bitkileri ile farkl saksilardaki bireyler; C — Olii bir maviyemis fidesi
saksisindaki bir birey; D — KTU de sera tezgahlarinda; E — Of Orman Fidanliginda maviyemis fidanlariyla

birlikte.

Unfortunately, in the Eastern Black Sea Region, the
weather is rainy throughout the year, which is suitable
for this species to be carried out of greenhouses
unintentionally and introduced into the natural places.
Furthermore, diaspores may be dispersed quickly by
the blueberry pots distributed/sold by Of Orman
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Nursery. For this reason, cleaning P. tenellus, already
a weed of greenhouses in Turkiye, seedlings pots, and
eradicating individuals of the species in greenhouses
before seed/fruit maturation will be an important weed
control activity before its distribution.
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