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Anatomical and Palynological Features of
Heliotropium supinum L.

AL-Hadeethi, Muazaz A., Al-Anbari, Aseel K. and Ali T. Mohammed

Abstract—In this study a compare between the morphological
and anatomical structure parts of the species Heliotropium supinum
in Turkey specifically from Pamukkale were carried out to diagnostic
the characters of it, this will helping to identify parts of this species.
It had been found that the species reached to 0.55 m in height, the
stem cylindrical, hairy and fleshy and the inflorescences are
hilioscopia and the flower convolution in double rows also the cross
section of stem appear that the shape of stem oval and the epidermis
surface is wavy and covered by trichomes, cortex consists from 4-6
layered of collenchyma beneath the epidermis and 7-11 layered of
parenchyma also can discrimination ten specialized schizogenous
intercellular space in the cortex that store the active compounds,
phloem element and xylem are noted and the pith at the center with
abounded resin ducts.

The transverse sections of the leaves showed that the upper and
lower epidermis is single layer irregular in shape with sinuous and
thick walls covering by unicellular and uniseriate trichomes, follow
the epidermis two palisade layers, under it three spongy layers,
midrib of leaf consists of a single layer of epidermis covering by
unicellular and uniseriate trichomes and collenchyma layer beneath
the epidermis so the parenchyma tissues is full up the inside of
midrib, vascular bundle open and collateral, crescent shaped, consists
of xylem and phloem. The petiole of leaf drumstick or bone shape,
the epidermal cells 4-5, wavy on the adaxial and abaxial side and
covering by trichomes, stomata are on the adaxial and abaxial
surface, anisocytic type. The scanning study of mature pollen grains
of Heliotropium supinum showed that the pollen small size, prolate-
spheroidal shape, monoporate and the exine sculpturing psilate.
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I. INTRODUCTION

eliotropium supinum L. is a perennial herb, commonly
known as heliotrope, seaside heliotrope or salt heliotrope
because grow in the salty soil, sand and alkali soils,
therefore considered from the halophytes plant also known
kipukai in Hawaii (Anonymous, 2003 ).
The species is native to the America, Canada, and Argentina
and distributed in different countries as a common species in it
like as Turkey and Iraq (Sergeev, 2009).
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Halophytes are adapted to bear severe salinity and dry
conditions by synthesizing a number of chemicals to maximize
their suitability for the environment, for this reason, many
sources of herbal medicine against a number of chronic
diseases (Allen, 1982).

Heliotropium supinum parts are used as a drug in herbal
medicine like as the young leaves and stem used to treat the
ulcer of throat and dysmenorrhea in India also to be used for
head's pain, chest, and pain in the leg in Canada (Anon, 1962).

Chemically, Heliotropium supinum contains many
compounds like as Alkaloids, Flavonoids, Phenols, Amino
acids and Saponins (Rastogi and Mehrotra, 1989 and
(Satyavani et al., 2013).

Earlier studies on Heliotropium supinum study the
Physiological and chemical compounds like as studied of
(Gokulnath, et al., 2014, Hussein, et al., 2013 and
Subramanian, et al., 2013). Hence, very few studies refer to
the anatomical parts of this plant. Therefore, the objective of
this study is to clarify the anatomical parts of cross sections of
stem, leaves, petioles, and epidermis of the leaf with an
appendix, in addition, study the pollen grains by light
microscope (LM) and scanning electronic microscope (SEM)
as a new study to this species in Irag.

Il. MATERIAL AND METHODS

A. Collect the plants:

Fresh material of Heliotropium supinum was collected
through tours in Antalya of Turkey specifically from
Pamukkale.

B. Prepare the epidermis:

The epidermis prepared to follow by (Foster, 1977). We're
clearing with distilled water, put it in 10% KOH, then put in
ethanol alcohol for 9-12 min and stained by 1% safranin for
30-45 min. Finally, the samples were put on the slides with
Dextrin Plasticizer Xylene (D.P.X) and covered by cover
slides.

Prepare the sectioning parts of stem, petiole and leaf:

Fresh material of stem, leaves and petioles was fixed in
formalin acetic acid (FAA) at 24 hours and changed the
solution to put samples in the ethanol (70%). Samples were put
in paraffin wax then sectioned by a rotary microtome and
stained with safranin and fast green stain and then mounted
with Dextrin Plasticizer Xylene (D.P.X). The prestaining and
staining  procedure  was performed according to
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(Thammathaworn, 1996).
To find the stomatal index follows (Stace, 1965) as:

Stomatal index = (number of stomata)/(number of
stomata+number of ordinary epidermal cells)x100

All permanent slides were examined by KRUSS light
microscope and photographed using AmScopoe camera.

C.Prepare the pollen grains:

Pollen sample of Heliotropium supinum was prepared using
the acetolysis method as described by Erdtman (1960). The
measurements and observations were carried out using both
light microscope (LM) and scanning electron microscope
(SEM).

For LM analysis, the acetolysed pollens were put in a vial
with 5-7 drops of silicone oil and then the samples were
mounted on a glass slide and observed under light microscope.
The measurements of polar axis (P), equatorial diameter (E)
and exine thickness of pollen were done using 15 reading
samples for each specimen.

For SEM investigation, the acetolysed pollen was put in
100% ethanol, then was put on an aluminum stub, coated with
gold and observed using LEO 1450VP Electron Microscopy.
The terminology and pollen size classes follow (Walker and
Doyle, 1975).

I1l. RESULT AND DISSECTION

A. Characters of general shape

The plant reached to 0.55 m in height, the stem cylindrical,
hairy and fleshy, leaves are hairy, simple, petiolet, dark green
and ovate in shape. The inflorescences are hilioscopia and the
white flower convolution in double rows, small and bell-
shaped, calyx contains 5 dentate sepals, and corolla contains 5
ovule petals with a purple or yellow ring inside the lobes. The
fruit consists of 4 nutlet and the results are consistent with
(Huber Morath, 1978) (Figure 1).

B. Cross section of stem

The stem oval shape, thickness up to 2.3-5.5 mm, the
surface is wavy and covered by trichomes. The epidermis is
single layered polygonal to spherical cells, cortex consists of
4-6 layered of collenchyma beneath the epidermis and 7-11
layers of parenchyma also can discrimination ten specialized
schizogenous intercellular space in the cortex that store the
active compounds. The vascular tissue is a continuous ring
consists from xylem in radial rows and the phloem is outside
the xylem. The pith at the center with abounded resin ducts
and the results are confirm with (Banerji, 1962).

C.Cross section of leaf
Blade of leaf covering by unicellular and uniseriate
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trichomes from the upper and lower side, the thickness of it
reached to 233-289 um (263.5). Upper epidermis is single
layer contain from large cells irregular in shape with sinuous
and thick walls, 30-55 (40) pwm in thickness, follow the
epidermis two palisade layers, 153.75-158.5 (156.5) pum in
thickness, under it three spongy layers the thickness of it
reached to 125-140 (132.5) um and the lower epidermis like as
the upper the thickness of it 32-54 (43) um.

The midrib of leaf consists of a single layer of epidermis
covering by unicellular and uniseriate trichomes, collenchyma
layer beneath the epidermis and parenchyma tissues is full up
the inside of midrib.

Vascular bundle, open and collateral, 85-130 um (122.5) in
thickness, crescent shaped, consists of xylem and phloem.

All the result agrees with Hoyam and Maha (2012).

D.Cross section of petiole

The petiole drumstick or bone shape, the surface is wavy
and covered by unicellular and uniseriate of trichomes. The
epidermis is single layered polygonal to spherical cells, Cortex
consists from 2-4 layered of collenchyma beneath the
epidermis and 4-5 layered of parenchyma. The vascular tissue
is a continuous take the form of the section consists from
xylem in radial rows and the phloem is outside the xylem
covered from outside by sclerenchyma cells distributed as
groups. The pith at the center with abounded resin ducts and
the result agree with a study of Evenari (1938).

E. Epidermis of leaf

Epidermal cells 4-5, wavy on the adaxial and abaxial side.
Trichomes are unicellular and uniseriate conical in shape,
distributed in all the parts of the plant. Stomata are on the
adaxial and abaxial surface, anisocytic type, stomatal
frequency 82/mm2 on the adaxial side and 81.5/mm2 in the
abaxial side, stomatal index 3.09 on the adaxial side and 3.11
in the abaxial side, stomata length 25-30 ( 28.5 ) um and
width 20-25 ( 23.3 ) on the adaxial side in diameter, stomata
length 33-41 ( 36.3 ) um and width 25.8-34.1 (29.9 ) on the
adaxial side and that confirm the results of (Hoyam and Maha,
2012).

F.Pollen grain

The results of the pollen morphology of Heliotropium
supinum are summarized in Table 1 The mature pollen grains
small size, prolate-spheroidal shape, monoporate and the exine
sculpturing psilate.
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TABLE. |: THE RESULTS OF THE POLLEN MORPHOLOGY OF HELIOTROPIUM SUPINUM

Species Polar axis (um) Equatorial axis P/E Shape Size Exine
Mean+SD m i . . sculpturin
(Mean-SD) (Me(:n +)SD) Ratio Exine thickness P g
(km)
(MeanxSD)
Heliotropium supinum 16.5-20.5 15.5-21.0 1.01 Prolate small 0.87-1.05 psilate
(17.54+1.39) (17.3941.65) spheroidal (0.93+0.10)
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Fig. 1: Heliotropium supinum
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Fig. 2: Cross section of Heliotropium supinum stem
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Fig. 5: Cross section of Héliotropium sup‘inum blade
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Fig. 6: Stomata of Heliotropium supinum. Fig. 7: Pollen grain and trichomes in Heliotropium

supinum by SEM.
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Fig. 8: Shape of pollen grain in Heliotropium supinum, A: by LEM and B: by SEM.
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