SABRAO Journal of Breeding and Genetics /{.’i{?‘;,z:\\
56 (6) 2351-2357, 2024 §f/'*—~'<|}""\3:"| s £ amEo
http://doi.org/10.54910/sabrao2024.56.6.16 W ’(~®/‘ I,. SEARCA
http://sabraojournal.org/ \«\X\’h?r"’.-’//

pISSN 1029-7073; eISSN 2224-8978

MORPHOLOGICAL AND ANATOMICAL STUDY OF THE FLORAL PARTS OF LILY
(LILIUM CANDIDUM L.) CULTIVATED IN IRAQ

S.S.D. AL-SHAMI?, A.T. AL-TAIE?, M.A.H. AL-HADEETHI'", and S.A.R. HASAN?

!Department of Biology, College of Education for Pure Sciences, Ibn-Al-Haitham, University of Baghdad, Iraq
2Continuous Learning Center, Mustansiriyah University, Iraq
*Corresponding author’s emails: muazaz.a.h@ihcoedu.uobaghdad.edu.iq, muazaz75@gmail.com
Email addresses of co-authors: sinan.s.t@ihcoedu.uobaghdad.edu.iq, alialtaie78@gmail.com,
sazan.a.h@ihcoedu.uobaghdad.edu.iq

SUMMARY

Lily (Lilium candidum L.) is an herbaceous, bulbous perennial plant belonging to the family Liliaceae.
Studying floral parts of the Lilium candidum had samples collected from different gardens in Baghdad
City, Iraq. The Flora of Turkey helped identify the measurements of the floral parts studied. The
results found that flowers form funnel shapes, with snow-white colored petals with pink spots in the
middle. Flowers are fragrant, with actinomorphic symmetry. Flowers comprising six petals had a cyclic
arrangement in biseriate perianth. Petals were lanceolate-linear to lanceolate-shaped and six stamens
were opposite with petals and free, and the anthers were versatile that open longitudinally. The cross-
section shape of the stigma was triangular, consisting of epidermis with one row of globular cells
surrounded by cuticles. The cortex comprises two main types of cells, the collenchyma cells found
below epidermis, and chlorenchyma. The vascular bundles closed in three collaterals, and each tissue
corner arrangement consisted of xylem and phloem covered by bundle cup fibers at the phloem side.
Anthers take on cordate shape in cross section, and the epidermis consists of one row with globular
cells surrounded by cuticle. The cortex cell has two main types of cells. In the first type, the two layers
of collenchyma cells appear below the epidermis, while the second type of cortex was the parenchymal
cells. The pollen grains were golden-yellow, ellipsoid size, shaped in polar and equatorial views, with
several apertures and reticulated exine sculpturing.
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Key findings: Lily (L. candidum L.) plant samples collected had their floral parts assessed. Lilium
candidum is famous for being edible and medicinal functions based on its biochemical composition and
pharmacological effects.
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INTRODUCTION

Lily (Lilium candidum L.) has been cultivated
since ancient times, for at least 3000 years,
and has had great symbolic values since then
for various cultures in different regions (Ikinci
et al., 2006). Historical markers referring to
Lilium L. showed a growth of white Lilies in the
ancient Crete civilization in Knossos, 1000 BC
(Wilson and Mathew, 1981). The species of
Lilium referred to the Sumerian plates that
dates back to 5000 years ago. History also
showed lily grasslands surrounded the city of
Susa in Iran, and this city received its name
after the plant, as well as, Egyptians utilized
lilies as a wreath in ceremonies (Uzun, 1984).

In Taiwan, both the flower and bulbs
served as food, along with other related
species (Dimpoulos et al., 2013). France has
also adopted the symbol of the lily, used as a
decorative symbol (Fitzgerald, 2010). Lilium
candidum, an herbaceous, bulbous perennial
plant of the family Liliaceae, has some
saponins isolated by the ethanol extract from
bulbs and flowers (Haladova et al., 2011). The
said species extract is beneficial for public
medicine to treat burns, sores, and wounds
(Kopaskova et al., 2012).

Lilium candidum also has the names
Madonna lily or white lily, from the Liliaceae
family, one of the largest families of monocot
plants (Tutin, 1984). It is native to the Balkans
and the Middle East and spread to other parts
of Europe, including France, Ukraine, Italy,
North Africa, the Canary Islands, Mexico, and
some other regions. It is susceptible to
several viral diseases @ common to lilies,
especially to Botrytis fungus; however, growing
plants must be from seeds instead of bulblets
to avoid virus problems (Davis, 1988; Danin,
2004).

Some studies centered intimately
concerning Liliaceae taxa (Kameshwari, 2011;
Masoumi, 2012). Moreover, the pollen study
showed that in the genus Lilium, some features
and carbohydrate content of pollens supply
important  information  (Kosenko, 1999;
Muratovic et al., 2010; Pupuleku et al., 2010).
However, as per our best knowledge, there are
no archives on pollen morphology and lilies
distribution in Iraq. Likewise, Kim and Lee
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(1990) and Kaviani et al. (2008) also
mentioned that the characters of anatomy
have major taxonomic worth in the Lilium
systematic.

No study existed about the anatomy
and morphology of L. candidum, with no
archives on pollen morphology and lilies
distribution. The L. candidum recorded for the
first time in Baghdad, Iraq, investigated its
anatomical and morphological characteristics.
The pollen features are notable as major
taxonomic values, and have served in the
classification of the genera (Ceter et al., 2013).

The current study sheds light on the
morphological study of perianth leaves and
anatomy of some reproductive parts, viz.,

anther and stigma.

MATERIALS AND METHODS

The collection of plant samples came from
different gardens of Baghdad- AL-Adamiyah,
Iraq, and reached scrutiny for further
identification using the Flora of Turkey (Davis,
1988). The samples, placed in containers,
received 70% ethanol alcohol. The cross-
sections preparation of the reproductive parts,
including pistils and stamens continued by
hand sectioning, according to Al-Hadeethi et al.
(2020), with some maodifications, according to
Ozen et al. (2012). At the beginning, cutting
samples into small pieces had a length ranging
from five to seven cm, and then placed in 5%
sodium hypochlorite for five minutes to get rid
of chlorophyll pigments. Then, the cut parts by
hand sectioning with a sharp blade proceeded
to transfer into a glass slide with a cover, then,
covered with Canadian balsam for permanent
preparation. The prepared slides incurred
examination under the wusual KRUSS
microscope and photographed with the camera
installed on the microscope.

The pollen study had the pollens
prepared by the acetolysis method, as
described by Erdtman (1960). The
observations and measurements continued by
light microscopes (LM). For LM analysis, the
acetolysed pollens, placed in a small vial
received 5-7 drops of silicone oil, with the
samples mounted on glass slide, sealed with
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paraffin, and investigated under a light
microscope. The measurements of polar axis
(P), equatorial axis (E), and exine thickness of
pollens used 10 reading for each specimen.
The terminology and pollen size was mainly
dependent on the methodology used by Walker
and Doyle (1976).

RESULTS AND DISCUSSION

Based on the Flora of Turkey, the Lily (L.
candidum) blooms during May. The flowers of
L. candidum are funnel formed, snow-white
shaded with pink color in the middle of the
petal, fragrant, and with actinomorphic
symmetry (Davis, 1988). The 2-10 flowers
were evident, and the pedicles arise from bract

Table 1. Measurements of flower parts of L. candidum.

axils. On average, the pedicles measured about
3.03 cm, while the average for the bract was
1.2-2.99 cm, respectively.

The flower's corolla comprised six
petals, which were petaloid and bundled in two
rings. Moreover, the petals were lanceolate-
linear to lanceolate-shaped. The stamens’
count was six, opposite the petals and free.
The size of the filaments was 44.6-55.5 mm.
The pistils from gynoecium consist of triangular
stigma, and the styles were cylindrical and
stamens comprised anthers and filaments.
Anthers were versatile and parallel, opening
longitudinally, and, on average, the anthers’
size was 9.3-12.5 mm. The measurements of
the floral parts appear in Figure 1 and Table 1.
The present results were analogous to past
findings (Fahn, 1990).

Part of plant Measurements
Pedicle Length (cm) 1.5-4.8 (3.03)
Bract Length (cm) 2.2-4.1 (2.99)
Bract Width (cm) 0.5-1.8 (1.2)
Outer Petal Length (mm) 35-69 (53)
Outer Petal Width (mm) 6-21 (10.9)
Inner Petal Length (mm) 47-70 (59)
Inner Petal Width (mm) 12-22 (18.6)
Anther Length (mm) 6-11 (8)
Filament Length (mm) 30-59 (48)
Ovarian Length (mm) 8-15 (11)
Style Length (mm) 44-64 (52)

Figure 1. Flower shape of the L. candidum.
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The cross-section shape of the stigma
was triangular. Its first layer has the
epidermis, consisting of one row of globular
cells. Its thickness reached 33.3 um, with the
epidermis surrounded by the cuticle, followed
by the cortex, which consisted of two main
types of cells. The first type has two layers of
collenchyma cells found below the epidermis,
and its thickness was 52.5 pm. These results
were also consistent with past findings of Fahn
(1990). The collenchyma cells provide
mechanical support to herbaceous plants in the
developmental period (Vardar and Dersleri
1982a, b; Yentir and Anatomisi, 1995).

The second type of cortex was the
chlorenchyma cells that contain various
chloroplasts essential in photosynthesis and
food making processes (Figure 2 A, B). The
vascular bundles of the stigma appeared in
three collaterals, with closed arrangements in
the corner of the tissue. Each one consisted of
a xylem and phloem covered by a bundle cup
fiber at the phloem side, and its thickness was
120.8 ym (Figure 2C). The pith in the center
was hollow and free of tissue, with its type
were parenchyma cells (Figure 2B).

The cross-section shape of anther was
the cordate shape; its first layer was the
epidermis that comprised one row of globular
cells, with thickness reaching 29.5 um. The
epidermis has cuticle surroundings, followed by
the cortex, which consists of two main types of
cells. The first type was the two layers of
collenchyma cells found below the epidermis,
and its thickness was 41.5 pm. The second
type of cortex was the parenchyma cells
(Figure 3D). The vascular bundles of one
anther with cordate shape are in the central,
collateral, and closed, consisting of xylem and
phloem covered by a bundle cup fiber at the
phloem side, with its thickness reaching 111.5
pum (Figure 3 E). These results agree with
studies based on the anatomical features of the
genus Lilium L. (Kim and Lee, 1990).

The pollens were golden-yellow,
ellipsoid, monosulcate, elliptical in polar view,
and oblate. The average of the polar axis was
35.76 ym, and the average of the equatorial
axis was 53.86 ym, with medium size, oblate
shape, and reticulated exine sculpturing

(Figure 4, Table 2). These results align with
past studies based on the pollen grain features
in two species of Lilium (Muratovic et al.,
2010).

Figure 2. Shape of the floral parts of the L. candidum. A:

pistil stigma and style, B: stigma, C:

stamen anther and filament, D: anther, S = style, ST = stigma, A = anther, and F = filament.
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Figure 3. Cross section of the flower parts of the L. candidum. A: cross section of stigma, B: cross
section of stigma, C: cross section of stigma to appear the vascular bundle shape, D: cross section of
anther, E: shape of vascular bundle in anther; E = epidermis, C = cortex, VB = vascular bundles, and
P = pith, at 40x magnification.

Table 2. Measurements of pollen grains of L. candidum (in pm).

Polar axis Equatorial axis P/E Shape Size Exine sculpturing
33.6-45.4 (35.76) 47.2-63.7 (53.86) 0.66 Oblate Medium Reticulate
CONCLUSIONS in Baghdad, Iraqg. The different anatomical and

morphological characteristics bore intensive
This study revealed that anatomy and scrutiny, and in addition to ecological data, it
morphology of the reproductive parts of Lily will contribute substantially to facilitating
(Lilium  candidum) occurred considerably cultivation of the said species.

significant, being carried out for the first time
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| Polar view I

[ Equatorial view

Figure 4. Pollen grains shape of the L. candidum at 40x magnification.
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