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Introduction
Iridaceae is a distinct family including about 2000 species ranging 

between 60 and 70 genera.1 In recent years, despite the dynamic 
taxonomic treatments of the world’s vascular flora, the Iridaceae 
family holds relative stability in terms of its taxonomic structure’s 
volume.2

Romulea Maratti (1772: 13) is a monocot genus (Iridaceae, subfam. 
Crocoideae Burnett, syn = Ixioideae). Ixioideae, entailing over 800 

species and about 30 genera, is the largest subfamily of Iridaceae. 
It is a coherent subfamily in both its morphological and anatomical 
characters that includes the genus Romulea.3

Within the genus, the species are comprised in the Romulea section 
and Romulea series.4,5 The most recent revision of the sub-Saharan 
species divides the genus into two subgenera and six sections, based 
mainly on the corm’s characters.6
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Abstract

Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov from Kfar Houneh and Aaramta 
(Jezzine District) and Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov from Jabal 
Niha and Tawmat Niha (Al Shouf District) are nominated as novel species. Not only do the 
new two species vary from other existing Romulea in terms of taxonomic structures such 
as (corm, tunic, leaves, shape of the perianth, segment flower, flower tube, style, filaments, 
anthers, seeds, color of the pollen and others), but they also vary from Lebanese Romulea. 
They are depicted by cold winters with frequent precipitation as snow (annual rainfall 600-
1000ml). Plant material and morphological analyses are done, measurements, colors, and 
other details given in the description are based on both herbarium and fresh materials. 
Morphological data were taken from more than 10 specimens of each. Romulea jezzinis; 
Plant, green with striped funnel-shaped dark blue, violet blue, dark violet-blue or pale blue 
flowers. Corm, ovoid asymmetrical, with a narrow semicircle shaped bottom protuberance, 
corm tunic, 2-4 layers, leathery, brown to deep brown, imbricate; leaves, (aerial part) 
4-5, linear, plicate, grooved at upper surface, erect, or recurved, one to 3 times as long 
as scape; basal leaf transverse section, oval-elliptical, grooves are circular to longitudinal 
elliptical, filament white speckled with blue or violet blue, thick, sometimes little hairy 
below, anther, white grooved and stripped on its outer and inner face edges by blue or violet 
blue, style (at perianth segments), blue or violet blue (pale on its bottom third), glabrous, 
grooved, much longer than stamens, stigma, branching into 3 short, curved strands and 
each one branches into two (stigma always overtops anthers), seeds, (up to 24 seeds in 
each capsule), nearly globular to ovate, pale brown to brown, and has a reticulate-foveate 
surface. Romulea  libanotica; Plant green, with funnel-shaped blue or violet-blue striped 
white flowers, 80-200 mm high. Corm,  ovoid,  asymmetrical  with a semicircle shaped 
bottom protuberance up to 3 stems can grow from the same corm at the same time, corm 
tunic, 3-6 layers, leathery, deep brown, imbricate, leaves, 3-8,  linear, plicate, grooved at 
upper surface, erect, or recurved, one to two and a half as long as scape, inflorescence up 
to 5 flowers; Anther, 3, pale yellow (with dark yellow pollens), linear, grooved, longer than 
filament, style (at perianth segments), 1, white, glabrous, non-grooved, much longer than 
stamens, bifid on its last quarter to form stigma, stigma, 3, branching into 6 short, curved 
strands, overtops anthers; capsule, 1-5, elliptical with direct pedicel, up to 30 seeds in each 
capsule, seeds, nearly globular to ovate, brown to reddish brown, and has a  reticulate-
alveolate surface  up to 30 seeds in each capsule.. Voucher specimens (Holotypes) are 
deposited in K. Addam Herbarium Arts, Sciences and Technology University in Lebanon. 
More descriptions, illustrations and notes on distribution and ecology are provided inside 
the publication.

Purpose of the study: The purpose of the present work is to inspect the morpho-anatomical 
features of two species of Romulea to attest the discovery of two new world records. The 
gathered data and captured photographs of these two new species’ fresh samples resulting 
from this study will be helpful in the morphological descriptions and the works related to 
the flora of Lebanon. Most of the anatomical findings are obtained for the first time and the 
results are reliable sources for identifying Romulea’s new taxa.

Keywords: Iridaceae, two new species, Romulea, Mediterranean, Lebanon endemic 
flora, taxonomy
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Marrati was the first to portray the name Romulea, which was 
borrowed from the city of Rome, in vicinity in a small taxonomic 
study published in 1772. He suggested that this species was distinct 
from Crocus, Colchicum, Sisyrinchium, Bulbocodium, and Ixia, and 
was comprised at first in the genus Crocus L. and then in the genus 
Ixia L.7 

Romulea is a genus with several species of possible horticultural 
value. The fast growth, attractive growth forms, regular flowering, and 
various flower distinction with many aesthetically delightful colors, 
make the species of this genus major candidates for commercialization 
as miniature potted plants and cut flowers.8,9

The genus Romulea (Maratti) has African-Eurasian distribution 
and encompasses about ±97 taxa after the description of five novel 
species and a further two highly local endemics bringing the number 
of species recorded from southern Africa to 83.10

Nonetheless, the majority of the publications that were checked 
during our literature review confirm and depend on 95 taxa as a 
number for all species.7,11–16 

Approximately, 80 taxa arise in South Africa (sub-Saharan Africa), 
Arabian Peninsula and Socotra.17 While the remaining 15 taxa arise 
in the Mediterranean Basin, Canary Islands, the Azores, and southern 
Europe.13,16 About 20 species exist in the South Mediterranean 
Province and the Atlantic Europe and 20 taxa exist as mentioned by 
some scholars.18,19

Although some studies on Mediterranean species of Romulea 
were published (MARAIS, 1984; RITA, 1989- 1990; TURLAND & 
al., 1993; EROL & KÜÇÜKER, 2003; FIELD_ING & TURLAND, 
2005), there are no precise or comprehensive revisions of the Euro-
Mediterranean species currently available.20

But at present, some 30 taxa are currently accepted by Euro+Med 
(2006–2018), 20 of which are endemic or sub-endemic to the 
Mediterranean region, specifically to Morocco and other north African 
territories.21 The high morphological similitude between closely 
related taxa in the Iridaceae is possibly due to the recent divergence 
and the subsequent radiation-adaptive process that provokes species 
complexes.22,23

Lately, to solve these problematic analyses about pollen, stigmas 
and stomata morphology, karyology and molecular biology are still 
in progress to inspect a phylogenetic study of this genus and attempt 
solving some taxonomical doubts.19 These countless taxa of different 
rankings were depicted from the Mediterranean region, with major 
contributions authored by Parlatore (1860), Beguinot (1907, 1908, 
1909) and Manning & Goldblatt (2001).4,24–28

Approximately 15 Mediterranean species of Romulea embrace 
a natural group of singular systematic value as a result of their 
biogeographical history.13

The East Mediterranean, particularly the Levantine uplands4 
where Lebanon is included in this basin, is regarded as one of the most 
interesting spots of conservation in the world.5 It is a principle region 
in the Mediterranean basin where it possesses one of the dominant 
densities of floral diversity. One of the most incredible features about 
Lebanon is the existence of such biodiversity in a very restricted area. 
In fact, what seems common at a local level might be highly scarce at 
a global one.29–31

Romulea genus seems to be more spread in regions with typically 
Mediterranean climate, with mild winters, hot and dry summers, and 
autumn-spring rainfall,20 which is typical to the climate of Lebanon.

This unique Mediterranean climate, geological breading, and 
topographical diversity are the key features that represent Lebanon as 
a vital reserve for multifarious sporadic, native, and endemic species 
(predominantly some of the very rare endemic which makes it one of 
the world’s most prodigious spots for conservation).32

In the sixties, Lebanon was globally distinguished as “Green 
Lebanon” due to the forests that cover this small country with widely 
spread native flora.33

The distribution of the genus Romulea in Lebanon is restricted 
to areas having a Mediterranean climate34 and contains five species:

Romulea  bulbocodium  (L.) Sebast. & Mauri Figure 1a, 
Romulea columnae Sebast & Mauri Figure 1b, Romulea nivalis (Boiss. 
& Kotschy) Klatt Figure 1c, Romulea phoenicia Mouterde Figure 1d 
and Romulea ramiflora Ten (Figure 1e).35

Romulea nivalis endemic to Lebanon, Syria and Palestine and 
considered Vulnerable and its current population trend decreasing 
(Figure 1c).36 

Moreover, Romulea phoenicia  is endemic and has most recently 
been assessed for  The IUCN Red List of Threatened Species  in 
2016. Romulea phoenicia  is listed as Vulnerable under criteria A4c 
(Figure 1d).37 During our reading of the previous information about 
Romulea Phoenicia37 and in another place,38 we noticed that there are 
paradoxes that are not true, and this requires clarification.

Figure 1 The five species of Romulea that grow in Lebanon.

So, commenting on what was stated in the publication issued by the 
IUCN Red List of Threatened Species about Romulea phoenicia37 and 
the information of the Royal Botanical Garden Kew about Romulea 
phoenicia too,38 it is tragicomic to publish such an information issued 
by such a famous global union and Kew. As if the authors did not 
bother themselves to read the description written by Mouterde who 
discovered But this plant they also put pictures of another Romulea 
that does not relate to the original one, (Romulea phoenicia), which 
is considered endemic to Lebanon. We even do not know if it exists 
in Palestine, especially if its dependence in terms of diagnosis is on 
such authors who wrote this publication. Why wasn’t this publication 
edited and checked by specialists in this family (Iridaceae)? And how 
did they let such wrong information pass, in which there are errors 
in plant anatomy that are not even hidden from beginners? You are 
required to delete and cancel this publication, as it contains misleading 
information for researchers and future generations. Thus, clarification 
is required. Providing you with the pictures taken from (Broummana), 
the place where discoverer of R. Phoenicia, P. Mouterde, Figure 2 
found for the first time, coupled with the description of Romulea 
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phoenicia as written by him,35 and the results of our dissection and 
taxonomy, will give you a full picture to acknowledge and compare 
with the mistake that was committed.

Figure 2 Romulea phoenicia Mouterde Found Broummana.

Description of Romulea phoenicia Mouterde. Figure 
1d and Figure 2 

Corm; bulbiform 1-1cm, Corm tunic leathery, brown, Stem short, 
flowers 1-3, Leaves Linear leaves 1-1 mm wide, 2 or 3 times longer 
than the stem, up to 20cm, Bract (lower spathe valve), 1cm, green, 
ribbed, bordered with purple membranous margins, Bracteole (upper 
spathe valve) 5-7mm., green, with pale purple membranous margins, 
Perianth Tepals 1-1cm (1.7cm), yellow at the throat, a beautiful pink 
higher, Throat, yellow, Perianth tube very short, Filament glabrous at 
the base, Anther yellow (< 0.5cm), exceeding the style, Style yellow 
overtaken by anthers.

A lot of scientists get confused distinguishing the identity between 
Romulea phoenicia Mouterde. and Romulea ramiflora Ten. because 
they look very similar. Indeed, they are not similar at all and that 
is why we want readers to compare the taxonomy of R. Ramifolia 
(Figure 1e) set by Mouterde and our field work observations in a table 
of comparison (Figure 3). 

Figure 3 Taxonomic comparison between Romulea ramiflora and Romulea 
Phoenicia.

Description of Romulea ramiflora Ten

Corm oval, Corm tunic leathery, cracked at base and top, Stem 
long, Flowers, 1-6, Bract (lower spathe valve) 12-15mm, striped, 
Bracteole (upper spathe valve) 12-15mm, striped, with membranous 
margins at the base, Perianth 10-15mm long, with citron yellow or 
whitish hairy throat and pale-lilac tepals, rarely violet, the three outer 
perianth segments have a greenish yellow back, with 1-3 longitudinal 
stripes of bright violet, Throat citron yellow, hairy, Filament hairy at 
the base, Anther yellow, 2cm long, more or less exceeding the style.

Khodr Addam and M. Bou-Hamdan have worked on the bulb 
plants of the Lebanese flora for more than 22 years and have had a 
lot of publications39–47 especially those which have focused on the 
Iridaceae family since 2017.31,33 

Few other scientists mentioned the Iridaceae family in their 
studies. George Poste,48 Paul Mouterde,35 Khodr Addam, Mounir 
Bou-Hamdan,31,33 and Georges and Henriette Tohmé49 mentioned a 
lot of species from this family in their books and publications, even 
Mouterde (as mentioned before) discovered Romulea phoenicia.35

Materials and methods
Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov was collected 

in 18-III-2017 from Kfar Houneh and Aaramta, (Jezzine District), 
about 77.6 km far from Beirut, while Romulea libanotica K. Addam & 
M. Bou-Hamdan sp. nov was collected in 15-III-2020 from Jabal Niha 
and Tawmat Niha, (Al Shouf District), about 65km far from Beirut,. 
They were observed to thrive in hundreds in villages located in Caza 
Jezzine and Al Shouf. Observations were grounded on fresh materials 
of both new species. Romulea taxa loses most of its diagnostic 
characteristics when dried. Therefore, we measured and evaluated 
all morphological characters from fresh forms. The seeds took about 
four months of observation after the blooming. A detailed account 
accompanied by specific illustrations and tabulated datasets are given 
to address this taxonomy. Both new Romulea species were discovered 
by Mr. Mounir Bou-Hamdan and confirmed by the herbarium samples 
of examined taxa (Holotypes) By Khodr Addam and deposited in Dr. 
Addam’s Herbarium at AUL, Beirut-Lebanon, under the Accession 
No: Accession No:18-3-17-58-001 for Romulea jezzinis. (Figure 4) 
(Figure 5) and 15-3-20-58-001 for Romulea libanotica.5

Figure 4 Holotype of Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov. 
deposited in K.Addam’s Herbarium AUL (Lebanon).

Figure 5 Holotype of Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov. 
deposited in K.Addam’s Herbarium AUL (Lebanon).
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During our 23 years of field work, we have found and registered 
all the species of Romulea mentioned to exist in Lebanon. The new 
described species have been observed during our several fieldtrips 
between 2017–2021.

Description of the genus

Its species are small, bulbous plants with grooved cylindrical-
linear leaves and actinomorphic flowers subtended by two herbaceous 
to scarious bracts.5,50,51

The genus is readily typical by its woody corm tunics, short-
stemmed or stemless habit, grooved leaves, branched inflorescence 
with flowers solitary on each branch, firm-textured floral bracts 
with membranous margins and actinomorphic, usually short-tubed, 
campanulate flower. The features of the genus are thoroughly depicted 
by DE VOS (1970, 1972). The corm and its tunics are immensely 
variable in Romulea and appear to bring forth the most beneficial 
characters for infrageneric classification.18

Morphological characteristics

Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov (Figure 
6) (Figure 7)

Plants, green with striped funnel-shaped dark blue, violet blue, 
dark violet blue or pale blue flowers, 80-160mm high. Corm, ovoid 
asymmetrical, with a narrow semicircle shaped bottom protuberance 
8-14mm x 6-12mm diameter, more than 50 species have been 
examined on the field for years and only one stem was recognized to 
grow from the same corm. Corm tunic 2-4 layers, leathery, brown to 
deep brown, imbricate, the inner one is pale brown and membranous. 
The head of each tunic layer splits to many coarse fibers that look 
like uneven and irregular teeth of the comb and forms a short neck 
around the stem 2-8mm, with pale and very fine fibers come out from 
the neck and rise around the stem 10-30mm. Leaves (aerial part) 4-5, 
linear, plicate, grooved at upper surface, erect, or recurved, one to 3 
times as long as scape. 40-140mmx.8-1.8mm. Basal leaves always 
2, 60-140mmx1.2-1.8mm, curved, often longer and wider than the 
cauline leaves. Cauline leaves 2-3, 40-100mm x 0.8-1.4mm. erected, 
often shorter than the basal leaves. Basal leaf transverse section, oval-
elliptical, grooves are circular to longitudinal elliptical, and have 
medium depth. 1.2-1.8mmx0.8-1.2mm. Inflorescence up to 3 flowers. 
Flower 1-3, 22-40mm, funnel-shaped, blue or violet blue (sometimes 
are pale) striped by dark blue or dark violet blue, 1.5 to 2 times longer 
than the spathe, with medium pedicel length 15-25mm. Perianth 
tube, short, 3-5mm. Perianth segments, blue or violet blue 20-35mm 
consists of 6 lanceolate petals 20-35mm, blue throat (sometimes dark 
blue or white). Outer perianth segment 3, 20-35mmx5.5-8.5mm, blue 
or violet blue (sometimes pale) lanceolate segments. Each one has 3 
main dark blue, or dark violet blue vines extending along the segment 
with other 2 short vines on both sides extending from the segment 
bottom and reach its middle; the middle vine is straight while the lateral 
two are curved, spaced from it at the segment middle and converging 
it at both ends, dark blue or dark violet blue fine slashes exist at all 
segment area on both faces. The inner face in some cases has dark 
blue or white color between vines covering its lower half. Finally, 
the outer face of the perianth segment is always darker than the inner 
one. Inner perianth segment 3, 18–33mmx4.5-7.5mm, blue or violet 
blue (sometimes pale) lanceolate segments; each one has 3 main dark 
blue or, dark violet blue vines extending along the segment with other 
2 short vines on both sides extending from the segment bottom and 
reach its middle, the middle vine is straight while the lateral two are 
curved, spaced from it at the segment middle and converging it at both 
ends, dark blue or dark violet blue fine slashes exist at all segment area 

on both faces. The inner face sometimes has dark blue or white color 
between vines covering its lower half. In general, the outer face of the 
perianth segment is always darker than the inner one. Throat, white or 
dark blue, stripped and not hairy at all. Filament 3, 5-8mmx0.8-1.2mm 
diameter, white speckled with blue or violet blue, thick, sometimes 
little hairy below. Anther 3, 8-11mmx1.6-2.2mm, white grooved and 
stripped on its outer and inner face edges by blue or violet blue (with 
white pollens), linear sagittate, longer than filament. Style (at perianth 
segments) 1, 20-30mmx0.6-0.8mm diameter, blue or violet blue (pale 
on its bottom third), glabrous, grooved, much longer than stamens, 
bifid on its last quarter in the top to form stigma. Stigma, branching 
into 3 short, curved strands and each one branches into two, total 6 
strands, often every strand is striped on its edges by fine dark blue 
or dark violet blue lines, stigma always overtops anthers. Flower 
spathe reaches up to the half or more of perianth length (sometimes 
less than the half), bract and bracteole tips are often at the same level. 
Bract (lower spathe valve)1, 20–44x4–6mm, green (stripped with pale 
green or membranous fine vines) with very narrow clear membranous 
margins. Bracteole (upper spathe valve) 1, 16-40mm x 6-8mm, shorter 
and broader than bract, membranous with narrow stripped green keel 
(stripped with pale green or membranous fine vines), speckled with 
brown, tinged bluish or purplish. Stem Sheathing Scales 3, grooved 
membranous white pipe in the underground part, became green with 
narrow membranous edges in the aerial part, with diagonal tip shape. 
Capsule 1-3, Ovate with coiled pedicel 6-8mmx4-5mm diameter, up 
to 24 seeds in each capsule. Seeds (up to 24 seeds in each capsule), 
1.7-1.9mmx1.5-1.7mm diameter, nearly globular to ovate, pale brown 
to brown, and have a reticulate-foveate surface.

Figure 6 Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov.

Figure 7 Taxonomic dissection of Romulea jezzinis.
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Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov (Figure 
8) (Figure 9)

Plant, green, with funnel-shaped blue or violet blue striped 
white flowers, 80-200mm high. Corm,  ovoid,  asymmetrical  with a 
semicircle shaped bottom protuberance 12-18x 6-16mm diameter, up 
to 3 stems can grow from the same corm at the same time. Corm tunic 
3-6 layers, leathery, deep brown, imbricate, the inner layers are pale 
brown and membranous, the head of each tunic layer splits to many 
coarse fibers that look like the teeth of the comb and forms a short 
neck around the stem 5-20mm. Leaves 3-8,  linear, plicate, grooved 
at upper surface, erect, or recurved, one to two and a half as long as 
scape, 40-200mmx1.2-3mm. Basal Leaves 2, curved, often longer and 
wider than the cauline leaves 50-200mm x 1.8-3mm. Cauline Leaves 
2-6, erected, often shorter than the basal leaves 40-160mmx1.2-
2mm. Leaf transverse section, oval-elliptical, grooves are transverse 
elliptical  and have little depth, 1.2-3mmx0.8-2.2mm.  Inflorescence 
up to 5 flowers.  Flower  40-60mm, funnel-shaped, white striped 
by blue or violet-blue, 1.5 to 2 times longer than the spathe, with 
medium pedicel length 10-20mm.  Perianth  tube 0.5-1mm, very 
short. Perianth segments, white with 6 lanceolate petals and white 
throat. Outer Perianth segment 3, white lanceolate segments 20-40-x6-
8mm, every outer one has 3 main dark blue vines running along the 
segment, the middle vine is straight while the lateral two are curved, 
spaced from it at the middle of the segment and converging it at both 
ends, on its both faces, wide strip of blue or violet-blue color covers 
the area between the 3 vines on the external face on all segment length 
keeps white edges around it with pale blue slashes in all segment area 
on both faces. Inner Perianth Segment 3, white lanceolate 20-40- x 
4-6mm, every  inner one has 3 main dark blue vines running along 
the segment, the middle vine is straight while the lateral two are 
curved, spaced from it at the middle of the segment and converging 
it at both ends,  on its both faces,  wide strip of blue or violet-blue 
covers the area between the 3 vines on the external face on the bottom 
half of the segment length  (some are without),  pale blue slashes at 
all segment area on both faces. Throat, white, hairy below. Filament 
3, white, thick and hairy below, 4-7mm x 0.5-1mm diameter. Anther 
3, pale yellow (with dark yellow pollens), linear, grooved, longer 
than filament 7-11x1.2-2mm. Style (at perianth segments) 1, white, 
glabrous, non-grooved, much longer than stamens, bifid on its last 
quarter to form stigma 16-24mmx0.4-0.7mm diameter.  Stigma 
3,  branching into 6 short,  curved strands, overtops anthers.  Flower 
spathe reaches half or more of perianth length, bract & bracteole tips 
are often at the same level.  Bract (lower spathe valve)  1, 
green, stripped with pale green or membranous fine vines, with very 
narrow clear membranous margins.18-24x5-8mm.  Bracteole  (upper 
spathe valve)  1, shorter and broader than bract, membranous with 
narrow stripped green keel (stripped with pale green or membranous 
fine vines), speckled with brown, tinged bluish or purplish 14-20x4-
7mm. Stem sheathing scales 3, grooved membranous white pipe in 
the underground part, became green with narrow membranous edges 
in the aerial part, with diagonal tip shape.  Capsule 1-5,  elliptical 
with direct pedicel, up to 30 seeds in each capsule.7-10x4-7mm 
diameter. Seeds nearly globular to ovate, brown to reddish brown, and 
has a reticulate-alveolate surface 1.9-2.1x1.7-1.9mm diameter up to 
30 seeds in each capsule.

Distribution, habitat, phenology and ecology 

1 Romulea jezzinis K. Addam & M. Bou-Hamdan sp nov.

Location

Kfar Houneh (Jezzine District) Lat 33.469724 Long 35.585706, 
Alt1100m. 77.6 km far from Beirut (Figure 10).52 Aaramta (Jezzine 

District) Lat 33.450588 Long 35.575704, Alt 1000m. 81.9 far from 
Beirut (Figure 10).53 

Figure 8 Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov.

Figure 9 Taxonomic dissection Romulea libanotica.

Figure 10 Location of new Romulea species in Lebanon.
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Habitat 

It grows at an altitude of 1000m to 1100m above sea level, 
where it thrives in a soil containing few stones and high moisture or 
waterlogged in open areas, also it grows in the western borders of the 
areas planted with aerial pine, where sunlight reaches it only from 
afternoon until sunset. The climate of the area is depicted by cold 
winters with frequent precipitation as snow (annual rainfall 600ml-
1000ml), rigorous summers with extended physiological drought 
(Figure 11).

Figure 11 Close view of the habitat of Romulea jezzinis.

Phenology Feb – March.

Ecology 

Each population of Romulea jezzinis K. Addam & M. Bou-Hamdan 
sp nov. was normally observed to share its habitat with Anemone 
coronaria, Gagea micrantha, Colchicum brachyphyllum, Thelygonum 
cynocrambe, Ranunculus hierosolymitanus, Sherardia arvensis, Bellis 
perennis, Romulea columnae, Ranunculus chius, Lepidium spinosum, 
Pinus pinea, Trifolium resupinatum, Taraxacum cyprium, Trifolium 
filiforme, and many others.

The new species Romulea jezzinis K. Addam & M. Bou-Hamdan 
sp nov. epithet is attributed to Jezzine District  (Casa) in the  South 
Governorate  of  Lebanon. Town Jezzine is the capital of  Jezzine 
District.52,53

Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov.

Location

Jabal Niha (Al Shouf District) Lat 33.5600 Long 35.6239, Alt 
1550m, Jabal Niha (Al Shouf District) Lat 33.5657 Long 35.6277, Alt 
1420m. Tawmat Niha (Al Shouf District) Lat 33.5173 Long 35.6157, 
Alt 1540m about 65 km far from Beirut (Figure 10).54

Habitat 

It grows in open mountainous lands free of trees, at an altitude of 
1400m to 1650m above sea level and annual rainfall rate 600-1100m. 
It prefers thriving in mixed soils rich in stones with varying humidity 
from low to high. Winters are cool and tend to be wet (snow fall can 
reach 1m) (Figure 12). 

Ecology 

Each population of Romulea libanotica was normally observed 
to share its habitat with Anthemis hyaline, Trifolium medusaeum, 
Lepidium hirtum microstylum, Ranunculus schweinfurthii, Lathyrus 
marmoratus, Ixiolirion tataricum, Colchicum libanoticum, Anemone 
coronaria, Gagea micrantha, Crocus ochroleucus, Colchicum 
decaisnei, Thelygonum cynocrambe, Trifolium physodes, Ranunculus 

hierosolymitanus, Phlomis chrysophylla, Bellis sylvestris, Androsace 
maxima, Sherardia arvensis, Eryngium creticum, Trifolium formosum, 
Crocus cancellatus f. cilicicus1, Taraxacum cyprium and many others.

Figure 12 View of the habitat of Romulea libanotica.

Phenology middle of January to the middle of Marc

Etymology

The new species Romulea libanotica K. Addam & M. Bou-
Hamdan sp. nov. epithet is attributed to Lebanon. Village Niha, where 
the new species was found, is a Lebanese local authority which is 
located in Shouf District (Casa), an administrative division of Mount 
Lebanon Governorate (Mohafazah).54

Voucher Specimens

Two dried sample voucher specimens (Holotypes) were deposited 
in K. Addam Herbarium Arts, Sciences and Technology University 
(AUL) Lebanon.

Holotype 1: Romulea jezzinis K. Addam & M. Bou-Hamdan sp. 
nov. Accession No.: 18-3-17-58-001, collected by Mr. Mounir Bou-
Hamdan at 18-3-2017 and identified by Khodr Addam (Figure 4).

Holotype 2: Romulea libanotica K. Addam & M. Bou-Hamdan sp. 
nov. Accession No.: 15-3-20-58-001, collected by Mr. Mounir Bou-
Hamdan 15-3-2020 and identified by Khodr Addam (Figure 5).

Discussion
Romulea jezzinis K. Addam & M. Bou-Hamdan sp. 

nov from Kfar Houneh and Aaramta (Jezzine District) and 
Romulea libanotica K. Addam & M. Bou-Hamdan sp. nov from Jabal 
Niha and Tawmat Niha (Al Shouf District) are nominated as novel 
species. The new two species vary from other existing Romulea in 
terms of some taxonomic structures such as (corm, tunic, leaves, 
and shape of the perianth, segment flower tube, anthers’ style and 
seeds, color of the pollen, and others). They also vary from Lebanese 
Romuleas.

The flower of R. jez is blue or violet blue (some cases are pale) 
striped by dark blue or dark violet blue, 1.5 to 2 times longer than the 
spathe, while R. lib. is white striped by blue or violet blue. The corm 
of R. jez has narrow semicircle shaped bottom protuberance that does 
not exist in R. lib. The corm tunic of R. jez contains pale and very 
fine fibers coming out from the neck and rising up around the stem. 
The basal leaves of both Romuleas are often longer and wider than 
the cauline leaves. It was observed that the leaves of R. lib that grows 
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at an altitude of 1500m to 1650 m are shorter. Basal leaves transvers 
section reveals that the grooves of R. jez have medium depth while 
those of R. lib. have little depth. The perianth segments of R. jez. 
are blue or violet blue with 6 lanceolate petals, with blue, dark blue 
or white throat. The perianth tube of R. lib is very short. The outer 
perianth segment of R. jez consists of 3 blue or violet blue, (some 
cases pale) lanceolate segments, each one has 3 main dark blue (or 
dark violet blue) vines extending along the segment with 2 other short 
vines on both sides extending from the segment bottom and reach its 
middle. The middle vine is straight while the lateral two are curved, 
spaced from it at the segment middle and converging it at both ends. 
With dark blue (or dark violet blue) fine slashes in all segment area on 
both faces. The inner face in some cases has dark blue or white color 
between vines covering its lower half. In general, the outer face of 
the perianth segment is darker than the inner one. On the other hand, 
the outer perianth segment of R. lib. consists of 3 white lanceolate 
segments whereby each one has 3 main dark blue vines running along 
the segment. The middle vine is straight while the lateral two are 
curved, spaced from it at the segment middle and converging it at 
both ends on its 2 faces and a wide strip of blue or violet blue covers 
the area between the 3 vines on the external face on all segment length 
keeps white edges around it with pale blue slashes in all segment area 
on both faces. The differences in the taxonomy of outer perianth 
segment of both Romuleas reveal the uniqueness of each one. The 
inner perianth segment of R. jez consists of 3 blue or violet blue (some 
cases pale) lanceolate segments, each one has 3 main dark blue (or 
dark violet blue) vines extending along the segment with other 2 short 
vines on both sides extending from the segment bottom and reach its 
middle The middle vine is straight while the lateral two are curved, 
spaced from it at the segment middle and converging it at both ends. 
With dark blue (or dark violet blue) fine slashes in all segment area on 
both faces. The inner face in some cases has dark blue or white color 
between vines covering its lower half. In general, the outer face of 
the perianth segment is darker than the inner one. On the other hand, 
the inner perianth segment of R. lib. consists of 3 white lanceolate 
segments, each one has 3 main dark blue vines running along the 
segment; the middle vine is straight while the lateral two are curved, 
spaced from it at the segment middle and converging it at both ends, 
on its 2 faces. And with a wide strip of blue or violet blue covers 
the area between the 3 vines on the external face on the bottom half 
of the segment length (some are without) keeps white edges around 
it sum. With pale blue slashes in all segment area on both faces. 
The differences in the taxonomy of outer perianth segment of both 
Romuleas reveal the uniqueness of each one. The throat of R. jez. is 
white or dark blue, stripped and not hairy at all, while that of R. Lib is 
white and hairy below. The filament in R. jez is white speckled with 
blue or violet blue, thicker - and might be a little hairy- below while 
in R. lib it is white. The anther in R. jez is white grooved and stripped 
on its outer face edges by blue or violet blue (with white pollens), 
linear sagittate, longer than filament while in R. lib it is pale yellow. 
The style (at perianth segment) in R. jez. is blue or violet blue (pale 
on its bottom third), glabrous, grooved, much longer than stamens, 
bifid on its last quarter in the top to form stigma while in R. lib it is 
white. It is often that each strand of the stigma in R. jez is striped on 
its edges by fine dark blue or dark violet blue lines. The flower spathe 
in R.jez reaches up to the half or more of perianth length (some few 
cases are less than the half). Finally, each capsule in R. jez. contains 
up to 24 seeds. 

Romulea jezzinis grows in mixed soil with few stones and high 
humidity or water-soaked in open, sunny areas and in the western 
borders of the areas planted with aerial pine, where sunlight reaches 
it only from afternoon until sunset at an altitude of 1000m to 1100m 

above sea level. On the other hand, Romulea libanotica grows 
in mixed soils rich in stones in open mountainous lands devoid of 
trees, at an altitude of 1400m to 1650m above sea level with varying 
humidity between low to high. What grows from it at an altitude of 
1500m to 1650m have shorter leaves.

Conclusion
Two new world records Romulea jezzinis K. Addam & M. Bou-

Hamdan sp. nov. and Romulea libanotica K. Addam & M. Bou-
Hamdan sp. nov. were discovered and joined the Lebanese flora and 
precisely the Iridaceae family. The validation for the existence of these 
new species was verified by illustrated morphologic description, more 
than 22 years of field work and five years of observation, phenology, a 
host of locations, and voucher specimens (representative dried sample) 
of the plant which were deposited in K. Addam’s Herbarium in Arts, 
Sciences and Technology University in Lebanon. The existence of 
numerous quantities of the new species were collected by M. Bou-
Hamdan and identified by Khodr Addam.A.

Acknowledgments
The team would like to thank Dr. Mustafa Hamzah for his tireless 

and continuous support to secure the work of our team despite all the 
difficulties and tribulations that befell Lebanon. The team would like 
also to thank Mr. Mohamad Imad Dalbani, the founder of Dalbani 
Global Company for his funding, support, and encouragement within 
the scope of academic work to preserve the Lebanese environment, in 
particular the Lebanese flora. Finally, Special thanks for Mrs. Nadine 
Zein Al Abidin Sinjer, the graphic designer, for her help in drawing 
the illustrations.

Funding 
None.

Conflicts of interest 
The authors declared that there is no conflict of interest.

References
1.	 Goldblatt P, Rodriguez A, Powell MP, et al. Iridaceae ‘out of Australa-

sia’? Phylogeny, biogeography, and divergence time based on plastid 
DNA sequences. Systematic Botany. 2008;33(3):495–508.

2.	 Angiosperm Phylogeny Group. An update of the Angiosperm Phylogeny 
Group classification for the orders and families of flowering plants: APG 
IV. Bot J Linn Soc. 2016;181(1):1–20.

3.	 Özdemir C, Bozdağ B, Akyol Y, et al. Morphological and anatomical 
investigations of Romulea Bulbocodium var. Bulbocodium and Romulea 
Bulbocodium var. Leichtliniana (Iridaceae). Thaiszia Journal of Botany. 
2011;21:65–72. 

4.	 Manning JC, Goldblatt P. A synoptic review of  Romulea  (Iridaceae: 
Crocoideae) in sub–Saharan Africa, the Arabian Peninsula and Socotra 
including new species, biological notes, and a new infrageneric classifi-
cation. Adonsonia 2001;23(1):59–108.

5.	 Mifsud S. Rediscovery and taxonomic analysis of Romulea melitensis 
(Iridaceae) from the Maltese islands. Phytotaxa. 2021;483(3):229–243.

6.	 Manning JC, Goldblatt P. Two new species of Romulea (Iridaceae: Cro-
coideae) from the west ern Karoo, Northern Cape and notes on infrage-
neric classification and range extensions. Bothalia. 2004;34(1):17–22.

7.	 De Vos MP. The genus Romulea in South Africa. J S Afr Bot Suppl. 
1972;9:1–307. 

8.	 Manning JC, Goldblatt P. West coast. South African wild flower guide, 
7. Botanical Society of South Africa, Kirstenbosch; 1996.

https://doi.org/10.15406/mojes.2022.07.00253
https://www.jstor.org/stable/40211913
https://www.jstor.org/stable/40211913
https://www.jstor.org/stable/40211913
https://onlinelibrary.wiley.com/doi/abs/10.1111/boj.12385
https://onlinelibrary.wiley.com/doi/abs/10.1111/boj.12385
https://onlinelibrary.wiley.com/doi/abs/10.1111/boj.12385
https://www.cabdirect.org/cabdirect/abstract/20123327030
https://www.cabdirect.org/cabdirect/abstract/20123327030
https://www.cabdirect.org/cabdirect/abstract/20123327030
https://www.cabdirect.org/cabdirect/abstract/20123327030
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n1a4_0.pdf
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n1a4_0.pdf
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n1a4_0.pdf
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/a2001n1a4_0.pdf
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.483.3.3
https://www.biotaxa.org/Phytotaxa/article/view/phytotaxa.483.3.3
https://agris.fao.org/agris-search/search.do?recordID=ZA2004000741
https://agris.fao.org/agris-search/search.do?recordID=ZA2004000741
https://agris.fao.org/agris-search/search.do?recordID=ZA2004000741
https://agris.fao.org/agris-search/search.do?recordID=US201300535794
https://agris.fao.org/agris-search/search.do?recordID=US201300535794
https://kirstenboschbookshop.co.za/product/west-coast-sa-wild-flower-guide-no-7/
https://kirstenboschbookshop.co.za/product/west-coast-sa-wild-flower-guide-no-7/


Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov and Romulea libanotica K. Addam & M. Bou-
Hamdan sp. nov (Iridaceae), Two New Species from Lebanon

103
Copyright:

©2022 Addam et al.

Citation: Addam K, Bou-Hamdan M, Sabbagh N. Romulea jezzinis K. Addam & M. Bou-Hamdan sp. nov and Romulea libanotica K. Addam & M. Bou-Hamdan sp. 
nov (Iridaceae), Two New Species from Lebanon. MOJ Eco Environ Sci. 2022;7(3):96‒103. DOI: 10.15406/mojes.2022.07.00253

9.	 Manning JC, Goldblatt P. Nieuwoudtville: Bokkeveld Plateau & Han-
tam. South African wild flower guide, 9. Botanical Society of South Af-
rica, Kirstenbosch; 1997.

10.	 Manning JC, Goldblatt P, Harrower AD. Romulea pilosa and R. quart-
zicola (Iridaceae: Crocoideae), two new species from the southern 
African winter rainfall region, with nomenclatural corrections inclu-
ding new names for R. amoena, R. neglecta and R. rosea var. reflexa. 
2011;41(2):269–276.

11.	 Liveri E, Katopodi E, Kamari G. Karyosystematic study of some taxa 
from the Ionian floristic region (Greece). Fl. Medit. 2019;29:309. 

12.	 Medina–Gavilán JL. Redescubrimiento de Romulea bulbocodium en la 
provincia de Sevilla/Rediscovery of Romulea bulbocodium in the prov-
ince of Seville. Botanica Complutensis. 2019;40:47–51.

13.	 Peruzzi L, Iiriti G, Frignani F. Contribution to the karyological knowle-
dge of Mediterranean Romulea species (Iridaceae). Folia Geobotanica. 
2011;46(1):87–94.

14.	 Goldblatt P, Rodriguez A, Powell MP, et al. Iridaceae’out of Australa-
sia’? Phylogeny, biogeography, and divergence time based on plastid 
DNA sequences. Systematic Botany. 2008;33(3):495–508.

15.	 Medina–Gavilán JL. Rediscovery of Romulea bulbocodium in the pro-
vince of Seville. Botanica Complutensis. 2019;40:47–51.

16.	 Liveri E, Katopodi E, Kamari G. Karyosystematic study of some taxa 
from the Ionian floristic region (Greece). Fl. Medit. 2019;29:309. 

17.	 Čarni A, Matevski V, Šilc U, et al. Early spring ephemeral therophytic 
non–nitrophilous grasslands as a habitat of various species of Romulea 
in the southern Balkans. Acta Botanica Croatica. 2014;73(1):107–129.

18.	 Frignani F, Iiriti G. The genus Romulea in Italy: taxonomy, ecology and 
intraspecific variation in relation to the flora of Western Mediterranean 
islands. Fitosociologia. 2011;48(2):13–20.

19.	 Raycheva T, Stoyanov K, Ranđelović V, et al. Overview of the floristic 
and taxonomic studies on Iridaceae Juss. in Bulgaria. Thaiszia J. Bot. 
2021;31(1):087–104.

20.	 Frignani F, Iiriti G. Romulea bocchierii Frignani & Iiriti (Iridaceae), a 
new species from Sardinia (Italy). Candollea. 2008;63(2):253–260.

21.	 Euro+Med. Euro+Med PlantBase – the information resource for Euro–
Mediterranean plant diversity. 2020.

22.	 Goldblatt P. Phylogeny and classification of the Iridaceae. Ann Missouri 
Bot Gard. 1990;77:607–627.

23.	 Chauveau O, Eggers L, Raquin C, et al. Evolution of oil–producing tri-
chomes in Sisyrinchium (Iridaceae): Insights from the first comprehen-
sive phylogenetic analysis of the genus. Ann Bot. 2011;107:1287–1312.

24.	 Marais W. Romulea.  In: Tutin TG, Moore DM, Valentine DH, ed-
itors.  Flora Europaea Volume 5.  UK: Cambridge University Press; 
1980:99–100.

25.	 Parlatore, F. Italian Flora ossia Descrizione delle piante che nascono sal-
vatiche o si sono insalvatichite in Italia e nelle isole ad essa adiacenti. 
Tipografia Le Monnier, Firenze; 1858. 690 p.

26.	 Beguinot A. Diagnoses Romulearum novarum vel minus cognitarum. 
Botanical yearbooks for systematics, plant history and plant geography. 
1907;38:322–339.

27.	 Beguinot A. Monographic review of the genus Romulea Maratti - Bio-
logical Study: Part II. Systematic enumeration and illustration of the 
species of gen. Romulea Malpighia. 1908;22:377–469.

28.	 Beguinot A. Monographic Review of the Romulea Maratti genus - Bi-
ological Study: Part III. Considerations on the affinities, on the geo-
graphical distribution and on the genesis of the genus Romulea. Mal-
pighia. 1909;23:187–243.

29.	 Addam K. Orchis Troodi (Renz) P. Delforge, Orchis Sitiaca (Renz) P. 
Delforge and Orchis Anatolica Subsp. Albiflora Subsp. Novo K. Addam 
& M. Bou–Hamdan, three new rare orchids joined the Lebanese Flora. 
International Journal of Botany Studies. 2017;2(6):221–228.

30.	 Addam K, Bou–Hamdan M, Sabbagh N. Sixteen new records for the 
flora of Lebanon. Curr Bot. 2020;11:187–199.

31.	 Addam K. ‘Crocus baalbekensis K. Addam & M. Bou Hamdan sp. Nov 
and its three forms (IRIDACEAE), new endemic species and forms from 
Lebanon, joined the Lebanese Flora. MOJ Ecology & Environmental 
Sciences. 2019;4(2):75.

32.	 Addam K, Al–Zein MS, Bou–Hamdan M, et al. A new record: cyclamen 
persicum mill. var. autumnale grey–wilson was added to the native Le-
banese Flora. American Academic Scientific Research Journal for Engi-
neering, Technology, and Sciences. 2016;26(4):186–194.

33.	 Addam K. New ten varieties and five subspecies of crocus baalbeken-
sis K. Addam & M. Bou–Hamdan (Iridaceae) endemic to Lebanon ad-
ded to the Lebanese flora. MOJ Ecology & Environmental Sciences. 
2019;4(6):281–294. 

34.	 European And Mediterranean Romuleas.

35.	 Mouterde P. New flora of Lebanon and Syria. tome 1. Texte: quatrieme 
livraison. Beyrouth, Dar El–Machreq SARL; 1983:320–322.

36.	 Snow Romulea.

37.	 Romulea phoenicia.

38.	 Plants of the World online.

39.	 Addam K, Sabbagh N, Bou–Hamdan M, et al. Phytogeography, popu-
lation, habitat, ecology, threat and conservation action of Orchis ana-
tolica Boiss. in Lebanon. International Journal of Applied Research. 
2018;4:34–46. 

40.	 Addam K, Bou-Hamdan M, Ibrahim SK, et al. Ophrys Omegaifera Sub-
sp. Gharifensis (Orchidaceae), A New Subspecies from Lebanon. Jour-
nal of Botanical Research. 2013;4(1):25–27. 

41.	 Addam K, Girgis E, Bou–Hamdan M, et al. Five Records Added to 
the Lebanese Native Orchids: Ophrys Omegaifera Subsp. Algarvensis, 
Basilissa, Fleischmanii, Vasonica and Ophrys Polycratis (Orchidaceae). 
Journal of Ecology and 2014. Environmental Sciences. 2016;7(3):180–
185. 

42.	 Addam K, Takkoush J, Bou–Hamdan M, et al. Five established orchids 
Ophrys Apifera Var. Chlorantha, Aurita, Purpurea, Purpurea. F. Alba. 
and Flavescens (Orchidaceae) in Lebanon as part of the native flora. 
Journal of Ecology and Environmental Sciences. 2015;6(2):163–169. 

43.	 Addam K, Kebbe I, Takkoush J, et al. A new variety from Lebanon, 
Ophrys Apifera Var. Libanotica K. Addam and M. Bou–Hamdan (Orchi-
daceae). Journal of Botanical Research. 2015;6(1):39–46. 

44.	 Addam K. Orchis troodi (Renz) P. Delforge, Orchis sitiaca (Renz) P. 
Delforge and Orchis Anatolia subsp. albiflora Subsp. Novo K. Addam 
& M. Bou–Hamdan, three new rare orchids joined the Lebanese flora. 
International Journal of Botany Studies. 2017;2(6):221–228.

45.	 Addam K, Mohamad H, Bou Hamdan M, et al. Cyclamen persicum f. 
puniceum (Gleason) Grey–Wilson: new plant record joined the Lebane-
se Flora. International Journal of Botany Studies. 2017;2(4):12–5.

46.	 Addam K, Nisreen S. Ophrys holoserica (Burm. f.) Greuter subsp. 
Shoufensis subsp. novo K. Addam and M. Bou–Hamdan (Orchidaceae) 
A new world record from Lebanon. International Journal of Botany Stu-
dies. 2018;3(6):25–32.

47.	 Addam K, Kebbe ID, Bou–Hamdan M, et al. Neotinea tridentata var. 
libanotica (Orchidaceae), A new variety from Lebanon. Journal of Bota-
nical Research. 2014;5(1):35–38. 

48.	 Post GE. Flora of Syria, Palestine and Sinai. 1933;2:587–588.

49.	 Tohmé G, Tohmé H. Illustrated flora of Lebanon. 2nd edn. Beirut: CNRS 
Lebanon publications; 2014:345–346.

50.	 De Vos MP. Contribution to the morphology and anatomy of Romulea: 
1. The tuber. Journal of South African Botany. 1970;36:215–228.

51.	 De Vos MP. Genus Romulea in South Africa, by Miriam P. de Vos. 1972.

52.	 https://www.localiban.org/english/Kfarhoneh

53.	 https://www.localiban.org/english/Aramta

54.	 https://www.localiban.org/english/Niha

https://doi.org/10.15406/mojes.2022.07.00253
https://kirstenboschbookshop.co.za/product/nieuwoudtville-bokkeveld-plateau-hantam-sa-wild-flower-guide-no-9/
https://kirstenboschbookshop.co.za/product/nieuwoudtville-bokkeveld-plateau-hantam-sa-wild-flower-guide-no-9/
https://kirstenboschbookshop.co.za/product/nieuwoudtville-bokkeveld-plateau-hantam-sa-wild-flower-guide-no-9/
http://opus.sanbi.org/jspui/handle/20.500.12143/4724
http://opus.sanbi.org/jspui/handle/20.500.12143/4724
http://opus.sanbi.org/jspui/handle/20.500.12143/4724
http://opus.sanbi.org/jspui/handle/20.500.12143/4724
http://opus.sanbi.org/jspui/handle/20.500.12143/4724
https://www.herbmedit.org/flora/FL28_085-097.pdf
https://www.herbmedit.org/flora/FL28_085-097.pdf
https://go.gale.com/ps/i.do?id=GALE%7CA602825446&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02144565&p=IFME&sw=w&userGroupName=anon%7E9ed8e8db
https://go.gale.com/ps/i.do?id=GALE%7CA602825446&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02144565&p=IFME&sw=w&userGroupName=anon%7E9ed8e8db
https://go.gale.com/ps/i.do?id=GALE%7CA602825446&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02144565&p=IFME&sw=w&userGroupName=anon%7E9ed8e8db
https://www.jstor.org/stable/23064988
https://www.jstor.org/stable/23064988
https://www.jstor.org/stable/23064988
https://agris.fao.org/agris-search/search.do?recordID=US201301554411
https://agris.fao.org/agris-search/search.do?recordID=US201301554411
https://agris.fao.org/agris-search/search.do?recordID=US201301554411
https://go.gale.com/ps/i.do?id=GALE%7CA602825446&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02144565&p=IFME&sw=w&userGroupName=anon%7E9ed8e8db
https://go.gale.com/ps/i.do?id=GALE%7CA602825446&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=02144565&p=IFME&sw=w&userGroupName=anon%7E9ed8e8db
https://www.herbmedit.org/flora/FL28_085-097.pdf
https://www.herbmedit.org/flora/FL28_085-097.pdf
http://archive.sciendo.com/BOTCRO/botcro.2014.73.issue-1/botcro-2013-0017/botcro-2013-0017.pdf
http://archive.sciendo.com/BOTCRO/botcro.2014.73.issue-1/botcro-2013-0017/botcro-2013-0017.pdf
http://archive.sciendo.com/BOTCRO/botcro.2014.73.issue-1/botcro-2013-0017/botcro-2013-0017.pdf
http://www.scienzadellavegetazione.it/sisv/documenti/Articolo/pdf/209.pdf
http://www.scienzadellavegetazione.it/sisv/documenti/Articolo/pdf/209.pdf
http://www.scienzadellavegetazione.it/sisv/documenti/Articolo/pdf/209.pdf
https://www.upjs.sk/public/media/25469/7_Raycheva-et-al_final_87_104.pdf
https://www.upjs.sk/public/media/25469/7_Raycheva-et-al_final_87_104.pdf
https://www.upjs.sk/public/media/25469/7_Raycheva-et-al_final_87_104.pdf
https://documents.pub/document/romulea-bocchierii-frignani-amp-iiriti-iridaceae-a-new-species.html?page=1
https://documents.pub/document/romulea-bocchierii-frignani-amp-iiriti-iridaceae-a-new-species.html?page=1
http://ww2.bgbm.org/EuroPlusMed/query.asp
http://ww2.bgbm.org/EuroPlusMed/query.asp
https://rosa.uniroma1.it/rosa04/annali_di_botanica/article/view/9059
https://rosa.uniroma1.it/rosa04/annali_di_botanica/article/view/9059
https://academic.oup.com/aob/article/107/8/1287/173293
https://academic.oup.com/aob/article/107/8/1287/173293
https://academic.oup.com/aob/article/107/8/1287/173293
https://www.forgottenbooks.com/fr/books/FloraItalianaOssiaDescrizioneDellePianteCheNasconoSalvaticheoSiSonoInsalvatichit_10566611
https://www.forgottenbooks.com/fr/books/FloraItalianaOssiaDescrizioneDellePianteCheNasconoSalvaticheoSiSonoInsalvatichit_10566611
https://www.forgottenbooks.com/fr/books/FloraItalianaOssiaDescrizioneDellePianteCheNasconoSalvaticheoSiSonoInsalvatichit_10566611
https://bibdigital.rjb.csic.es/en/records/item/13214-revisione-monografica-del-genere-romulea-maratti?offset=4
https://bibdigital.rjb.csic.es/en/records/item/13214-revisione-monografica-del-genere-romulea-maratti?offset=4
https://bibdigital.rjb.csic.es/en/records/item/13214-revisione-monografica-del-genere-romulea-maratti?offset=4
http://www.botanyjournals.com/archives/2017/vol2/issue6/2-6-52
http://www.botanyjournals.com/archives/2017/vol2/issue6/2-6-52
http://www.botanyjournals.com/archives/2017/vol2/issue6/2-6-52
http://www.botanyjournals.com/archives/2017/vol2/issue6/2-6-52
https://updatepublishing.com/journal/index.php/cb/article/view/6392
https://updatepublishing.com/journal/index.php/cb/article/view/6392
https://medcraveonline.com/MOJES/crocus-baalbekensis-k-addam-amp-m-bou-hamdan-sp-nov-and-its-three-forms-iridaceae-new-endemic-species-and-forms-from-lebanon-joined-the-lebanese-flora.html
https://medcraveonline.com/MOJES/crocus-baalbekensis-k-addam-amp-m-bou-hamdan-sp-nov-and-its-three-forms-iridaceae-new-endemic-species-and-forms-from-lebanon-joined-the-lebanese-flora.html
https://medcraveonline.com/MOJES/crocus-baalbekensis-k-addam-amp-m-bou-hamdan-sp-nov-and-its-three-forms-iridaceae-new-endemic-species-and-forms-from-lebanon-joined-the-lebanese-flora.html
https://medcraveonline.com/MOJES/crocus-baalbekensis-k-addam-amp-m-bou-hamdan-sp-nov-and-its-three-forms-iridaceae-new-endemic-species-and-forms-from-lebanon-joined-the-lebanese-flora.html
file:///C:\Users\HP\Downloads\moanassar,+2471-7298-2-LE.pdf
file:///C:\Users\HP\Downloads\moanassar,+2471-7298-2-LE.pdf
file:///C:\Users\HP\Downloads\moanassar,+2471-7298-2-LE.pdf
file:///C:\Users\HP\Downloads\moanassar,+2471-7298-2-LE.pdf
https://medcraveonline.com/MOJES/MOJES-04-00166.pdf
https://medcraveonline.com/MOJES/MOJES-04-00166.pdf
https://medcraveonline.com/MOJES/MOJES-04-00166.pdf
https://medcraveonline.com/MOJES/MOJES-04-00166.pdf
file:///D:/2.Gopi%20Nadh/2022/8.August/23-08-2022/MOJES-07-00253/MOJES-22-RA-485_W/MOJES-22-RA-485_W/http/pacificbulbsociety.org/pbswiki/index.php/EuropeanAndMediterraneanRomuleas
https://www.worldcat.org/title/nouvelle-flore-du-liban-et-de-la-syrie/oclc/5871673
https://www.worldcat.org/title/nouvelle-flore-du-liban-et-de-la-syrie/oclc/5871673
https://www.iucnredlist.org/species/13164084/18613160
https://www.iucnredlist.org/species/13164092/18613005
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:440812–1
https://intjar.com/ijar-2018-0082-34-46/
https://intjar.com/ijar-2018-0082-34-46/
https://intjar.com/ijar-2018-0082-34-46/
https://intjar.com/ijar-2018-0082-34-46/
https://moam.info/ophrys-omegaifera-subsp-gharifensis-bioinfo-publication_59ccc2551723dda93b38d4ed.html
https://moam.info/ophrys-omegaifera-subsp-gharifensis-bioinfo-publication_59ccc2551723dda93b38d4ed.html
https://moam.info/ophrys-omegaifera-subsp-gharifensis-bioinfo-publication_59ccc2551723dda93b38d4ed.html
file:///C:\Users\HP\Downloads\7_3_1_JEES.pdf
file:///C:\Users\HP\Downloads\7_3_1_JEES.pdf
file:///C:\Users\HP\Downloads\7_3_1_JEES.pdf
file:///C:\Users\HP\Downloads\7_3_1_JEES.pdf
file:///C:\Users\HP\Downloads\7_3_1_JEES.pdf
https://bioinfopublication.org/files/articles/6_2_2_JEES.pdf
https://bioinfopublication.org/files/articles/6_2_2_JEES.pdf
https://bioinfopublication.org/files/articles/6_2_2_JEES.pdf
https://bioinfopublication.org/files/articles/6_2_2_JEES.pdf
https://bioinfopublication.org/files/articles/6_1_1_JBR.pdf
https://bioinfopublication.org/files/articles/6_1_1_JBR.pdf
https://bioinfopublication.org/files/articles/6_1_1_JBR.pdf
file:///C:\Users\HP\Downloads\2-6-52-845.pdf
file:///C:\Users\HP\Downloads\2-6-52-845.pdf
file:///C:\Users\HP\Downloads\2-6-52-845.pdf
file:///C:\Users\HP\Downloads\2-6-52-845.pdf
file:///C:\Users\HP\Downloads\2-3-30-191.pdf
file:///C:\Users\HP\Downloads\2-3-30-191.pdf
file:///C:\Users\HP\Downloads\2-3-30-191.pdf
file:///C:\Users\HP\Downloads\3-6-13-408.pdf
file:///C:\Users\HP\Downloads\3-6-13-408.pdf
file:///C:\Users\HP\Downloads\3-6-13-408.pdf
file:///C:\Users\HP\Downloads\3-6-13-408.pdf
https://www.tandfonline.com/doi/pdf/10.1080/12538078.2016.1140852
https://www.tandfonline.com/doi/pdf/10.1080/12538078.2016.1140852
https://www.tandfonline.com/doi/pdf/10.1080/12538078.2016.1140852
https://www.nature.com/articles/132299a0
http://www.cnrs.edu.lb/english/publication/cnrsbooks/cnrsbooks
http://www.cnrs.edu.lb/english/publication/cnrsbooks/cnrsbooks
https://agris.fao.org/agris-search/search.do?recordID=US201300535794
https://www.localiban.org/english/Kfarhoneh
https://www.localiban.org/english/Aramta
https://www.localiban.org/english/Aramta
https://www.localiban.org/english/Niha
https://www.localiban.org/english/Niha

	Title
	Abstract 
	Keywords:
	Introduction 
	Description of Romulea phoenicia Mouterde. Figure 1d and Figure 2  
	Description of Romulea ramiflora Ten 

	Materials and methods 
	Description of the genus 
	Morphological characteristics 
	Distribution, habitat, phenology and ecology  

	Discussion 
	Conclusion
	Acknowledgments 
	Funding  
	Conflicts of interest 
	References
	Figure 1 
	Figure 2 
	Figure 3 
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8 
	Figure 9 
	Figure 10
	Figure 11
	Figure 12

