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ABSTRACT
We reported the morpho-anatomy of Ipomoea coccinea L. a new record from Nigeria for the first
time. Fresh plant materials (stem, petiole, and leaf) were fixed immediately in Formalin-AceticAlcohol for 24h, dehydrated, embedded in paraffin wax sectioned using rotary microtome, Sections
were stained with Safranin and counterstained with Alcian blue and micro-photographed with
trinocular research microscope fitted with Amscope digital camera. Ipomoea coccinea is twisting
climber with reddish flowers; vine is up to 10 m long with alternate leaf arrangement. The leaf is
amphistomatic and dorsiventral. The epidermal cells are irregular in shape with wavy anticlinal
walls. The upper epidermis has only paracytic stomata while the lower epidermal surface has
mainly paracytic stomata but rarely anisocytic measuring 4.36–8.7×3.9–6.24 µm. The stomata on
the upper epidermis are few and mainly located close to the leaf veins. The vascular bundle in the
petiole formed a semi-circle with one rib trace. The abaxial and adaxial parenchymatous cortex
comprised 7–11 layer of cells with crushed parenchymatous cells below the epidermal cells. The
midrib outline is circular to U-shaped with long median projection measuring about 80–90 µm. The
stem has protuberances, short glandular trichome, cortex 6–8 layers, and rays in radial multiples of
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3 – 6, a continuous thick layer of xylem, and a discontinuous ring of sclerenchymatous fibre. It has
glandular peltate trichome with 5 – 6 basal cells which occurred mainly on the lower surface of the
leaves but partly on the stem and upper leaf surfaces. The laticifer is found in the cortical
parenchyma of the petiole, midrib, and stem while the papillose is found on the stem and the
midrib. The calcium oxalate (druses) sparsely occurred in the phloem tissues in the stem. These
features of the species confirm that it is member of the Convolvulaceae family.
Keywords: Ipomoea coccinea; Convolvulaceae; morphology; parenchymatous cells; trichome;
cortex.
particular, information on the morphology and
anatomy of Ipomoea coccinea is lacking.
Therefore this work presents the first report on
the morphological and anatomical features of I.
coccinea from Nigeria.

1. INTRODUCTION
The
family
Convolvulaceae
is
mainly
cosmopolitan climbers [1], with about 58 genera
and approximately 1,800 to 2,000 species in the
world [2,3]. Among the genera in this family,
Ipomoea L. is the largest genus, represented by
approximately 650 to 1,000 species mainly found
in tropical and warm temperate regions of the
world [4–7]. In West Africa, 38 known species
have been documented with 30 occurring in
Nigeria [8,9]. These species are commonly found
in the Southern and eastern regions of Nigeria
with a few in the Northern and Savanna zones
[10]. Most of the times this species is referred to
as Red Morning Glory, Scarlet Starglory. Scarlet
Morning Glory, Starglory, Redstar, Mexican
Morning Glory, or Wooly Tidestromia [10-12].
Most Ipomoea species including I. coccinea are
native to tropical America and have been
introduced in much of the US and Africa (They
can be found in disturbed areas along roads,
stream banks, fence rows, old fields and other
waste areas. Native of tropical America, often
cultivated in warner countries as an ornamental
and frequently naturalized [10-13]. In the family
Convolvulaceae and the genus Ipomoea, several
scholars have carried out and documented their
morphological, anatomical, and pollen features.
In Nigeria, Okereke et al. [14] reported the
morphology and anatomy of some members
Ipomoea, Hewittia, Evolvulus, and Merremia.
Folorunso [15] and Folorunso et al. [9] described
the foliar micro-morphology of 15 Ipomoea
species from South-Western Nigeria. Also, pollen
and flower morphology of South-Western
Ipomoea has been reported by Jayeola and
Oladunjoye [16]. Majority of other research works
concentrated on I. batatas (sweet potatoes).
Abdel [17] described the morphology of 44 taxa
belonging to 6 tribes (Convolvuleae, Cuscuteae,
Cresseae, Dichondreae, Ipomoeeae, and
Merremieae) and 10 genera in Egypt.

2. MATERIALS AND METHODS
2.1 Plant Materials
Fresh plant materials were collected during
vegetation survey from Umuogele Nvosi, Abia
State. The species was authenticated at the
University of Port Harcourt Herbarium (UPH) and
voucher specimen (UPH/V/1456) deposited at
the University of Port Harcourt Herbarium.

2.2 Morphological Study
Morphological description was conducted on
twenty different plant speciemens from the study
area. The data were put together and
documented.

2.3 Anatomical Studies
Stem, petiole, and leaf samples were cut and
fixed immediately in Formalin-Acetic-Alcohol for
24h. After fixation they were washed thoroughly
in distilled water, dehydrated, embedded in
paraffin wax after infiltration and sectioned using
rotary microtome to the thickness of 8-12 µm.
Sections were stained with Safranin and
counterstained with Alcian blue and microphotographed
with
trinocular
research
microscope fitted with Amscope digital camera.

3. RESULTS
The results of our finding are presented in
Figs. 1-3.

3.1 Morphology
Ipomoea coccinea is twisting climber with reddish
flower, vine up to 10 m long with alternate leaf

Despite
these
floristic
studies
and
documentations in West Africa and Nigeria in
2
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arrangement (Fig. 1), and internode 10 – 17.4
cm. long. The leaves are ovate or three-lobed, 5
– 7.5 cm. long, 5 – 6 cm. wide, base cordate,
sagittate or auriculate, and apiculate or acute
(Fig. 1), and petiole purple to light green, 5.8 –
10 cm. long. Inflorescence 9.4 – 22.3 cm. long;
flowers 2 – 7, red with yellow to orange throat,
stalk 0.8 – 1 cm long, perianth or tube 2.4 – 3.4
cm. long, 5 sepals green, 1 – 1.5 cm. long (Fig.
1B). Young fruits 6 – 8 mm in diameter and
mature ones spherical, light brown and can
contain up to 4 seeds (Fig. 1C), 2 – 3 mm long,
brown to black.

3C). The palisade cells extended to the middle of
the midrib separating the projection from the
upper parenchymatous cells. Upper cortex has 4
– 7 layers of cells while the lower cortex has 5 –
6 layer of cells.
3.3.4 Stem
The stem is circular with some protuberances
(Figs. 3D – 3F). Epidermis 1-layer, having short
glandular trichome, cortex 6 – 8 layers, rays in
radial multiples of 3 – 6, a continuous thick layer
of xylem (Fig. 3E), a discontinuous ring of
sclerenchymatous
fibre
(Fig.
3F).
The
parenchymatous cortex contains secretory cavity
and un-lignified pith.

3.2 Distribution
This is a weed of cultivated farms, bush fallow,
road sides, and dry places.

3.3.5 Occurrence
and
distribution
of
trichome, papillose, laticifer, and
calcium oxalate

3.3 Micro-morphology

Trichome type observed in this species is
glandular peltate trichome with 5 – 6 basal cells.
It occurred mainly on the lower surface of the
leaves but partly on the stem and upper leaf
surfaces (Fig. 2A). The laticifer is found in the
cortical parenchyma of the petiole, midrib, and
stem while the papillose is found on the stem and
the midrib (Fig. 3C). The calcium oxalate
(druses) sparsely occurred in the phloem tissues
in the stem.

3.3.1 Epidermal characteristics
The leaf is amphistomatic and dorsiventral. The
upper and lower epidermal cells are irregular in
shape with wavy anticlinal walls. The lower
epidermal surface has mainly paracytic stomata
but rarely anisocytic (Fig. 2A) and the stomata
measuring 4.36 – 8.7 × 3.9 – 6.24 µm while
upper epidermis has only paracytic stomata (Fig.
2B). The stomata on the upper epidermis are few
and mainly located close to the leaf veins. The
size of the lower epidermal cell is 6.05 – 7.93 ×
3.28 - 6.13 µm. The average stomatal index on
the upper epidermis is 4.84 while on the lower
epidermis is 25. The lamina measures 18 – 22
µm thick, and comprised palisade and spongy
mesophylls with bundle sheet embedded in the
spongy mesophyll (2C). The palisade has a layer
of elongated and cylindrical cells while the
spongy cells are oval, loosely packed with
intercellular spaces.

4. DISCUSSION
Anatomical, morphological, and histological data
have been of a great deal in the taxonomy of
members of Convolvulaceae [18-27]. I. coccinea
differed from the two closely related Nigerian
species (I. quamoclit and I. hederifolia) in that the
leaves are ovate or three-lobed, with cordate,
sagittate or auriculate base, and apiculate or
acute apex. The petiole purple to light green,
flowers are red with yellow to orange throat while
in I. quamoclit the leaves are pinnately parted
into numerous linear or filiform segments, rarely
less deeply pinnately cut and in I. hederifolia the
leaves not pinnately cut; ovate to orbicular,
cordate at the base; margin entire or lobed.
Though these two species have red flowers, the
throat are not yellow or orange (Table 1).

3.3.2 Transverse section of petiole
The transverse outline of the petiole is circular
with wavy cuticle (Fig. 3A). The upper surface is
U-shaped. The vascular bundle formed a semicircle with one rib trace each on both sides of the
semi-circle.
The
abaxial
and
adaxial
parenchymatous cortex comprised 7 – 11 layer
of cells with 2 – 4 layers of crushed
parenchymatous cells below the epidermal cells.

Also, among the Nigerian Ipomoea genus,
Aworinde et al. [28] reported amphistomatic
leaves, paracytic and anomcytic stomata, and
stomatal index of 9 – 28 were and divided them
into two groups base on their epidermal features.
They reported that the adaxial epidermal cells
have rectangular, polygonal and irregular shape

3.3.3 Midrib
The midrib outline is circular to U-shaped with
long projection measuring about 80 – 90 µm (Fig.
3
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with straight to wavy anticlinal walls and
glandular trichomes. Also, they observed that the
stomata are brachyparacytic and paracytic, oval
or elliptic in shape. Furthermore, they stated that
glandular trichomes, brachyparacytic stomata
oval in shape occurred in I. batatas and I.
carnea. I. involucrata while circular or elliptic
stomata, and absence of trichome, irregular
epidermal cells, and non-glandular trichomes
occurred in I. hederifolia, I. muricata, I.
heterotricha and I. obscura. On the other hand,
Adedeji [21] and Abdulrahaman & Oladele [22]
reported that stomatal index is highly constant for
a certain species of Ipomoea and can be used
for species delimitation.The findings of our work
on the epidermal characteristics of I. coccinea
similar and corroborates, with these previous
publications on other members of this genus [21,
29, 30].

caprae [18,31,36]. Aworinde et al. [28] showed
that the petiolar transverse section or outline in I.
batatas has an undulating wall, semi-circle to
boat or winged in I. aquatica, angular with
depression in the adaxial surface I. asarifolia and
boat shaped in I. involucrata. They further
reported that the cortex is divided into
collenchyma and parenchyma with the presence
of rib traces in I. aquatica and I. involucrata but
absence in I. asarifolia. Also, different layers of
collenchyma and number of the vascular bundle
have been reported in the petiole of I. batatas, I.
aquatic, I. asarifolia, and I. involucrata [28]. The
collenchyma is 6-8 layers in I. triloba and 5-6
layers in I. batatas. Also, five vascular bundles
arranged in a semi-circle in I. asarifolia, three
strands of bundles at the centre of I. batatas
arranged in an arc shape, 6-7 bundles arranged
in a circular arrangement in I. aquatica, 6
bundles in a semi-circle in I. triloba and 4 isolated
bundles arranged in a circular arrangement in I.
involucrata. Our present report showed that in I.
coccinea the vascular bundle in petiole formed a
semi-circle with one rib trace each on both sides
of the semi-circle, and the abaxial and adaxial
parenchymatous cortex comprised 7 – 11 layers
of cell. The adaxial cuticle of the midrib has long
projection and the palisade cells extended to the
middle of the midrib with the upper and lower
cortical cell have 4-7 and 5-6 layers of cell
respectively [37,38]. This species has glanduar
peltate trichome with 5 – 6 basal cells which
occurred mainly on the lower surface of the
leaves but partly on the stem and upper leaf
surfaces. The laticifer is found in the cortical
parenchyma of the petiole, midrib, and stem
while the papillose is found on the stem and the
midrib with calcium oxalate (druses) sparsely
occurred in the phloem tissues in the
stem.

Among the angiosperms, the presence laticifers
in different parts and tissues (stem, midrib,
phloem, cortex and pith) have been reported [18,
23, 31] including the Convolvulaceae [19,23,32]
and particularly in Ipomoea [23]. In the Ipomoea
species, the lacitifers are found in phloem tissues
in the midrib, the cortex and pith of the stem and
the rhizome [18,31,33], I. alba [23], and secretory
structures, and lacitifers in the petiole of I.
asarifolia [34]. In our work on I. coccinea,
laticifers are observed in the parenchymatous
cortex of the petiole, midrib, and stem.
The presence of crystals in the parenchyma of I.
asarifolia have been reported [18], druses and
lacitifers in I. pes-tigridis collenchyma of the
petiole, and cortex and pith of the stem, and
discontinuous layers of fibre above the phloem
[35], and bicollateral vascular bundles in the
petiole and midrib of in I. imperati and I. pes-

Table 1. Morphological diagnostic features of I. quamoclit, I. hederifolia and I. coccinea
Species

I. quamoclit L.

Ipomoea coccinea L.

I. hederifolia L.

Features

Leaves pinnately parted into
numerous linear or filiform
segments, rarely less deeply
pinnately cut. The leaves are 1–
4 inches (2.5–10.2 cm) long,
deeply lobed (nearly pinnate),
with 9-19 lobes on each side of
the leaf. Flowers red, pink or
white, perianth or tube 2.5–5.1
cm long and 2.5 cm in diameter.

Leaves ovate to
orbicular, cordate at the
base; margin entire or
lobed. Flowers orange
or pink – red, leaf
simple, glabrous, shape
hastiform, apex
apiculate, base cordate,
margin entire, petiole
glabrous, stem fibrous.

Reference

[8,29]

The leaves are ovate or threelobed, 5 – 7.5 cm. long, 5 – 6
cm. wide, base cordate,
sagittate or auriculate, and
apiculate or acute, and petiole
purple to light green, 5.8-10
cm. long. Inflorescence 9.4 –
22.3 cm. long; flowers brilliant
red with yellow to orange
throat, perianth or tube 2.4 –
3.4 cm. long.
Current study
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Fig. 1. Habit, flower, and fruits of I. coccinea: A- habit, B- flower, arrow shows fruit, C
C- fruits,
and (D) Herbarium specimen

Fig. 2. Epidermal peels and leaf lamina of I. coccinea; (A) Adaxial surface (arrow shows
glandular trichome), (B) abaxial
abaxia surface, and (C) leaf lamina
Pl – palisade mesophyll, Sp – spongy mesophyll, ep – epidermis, Bs – bundle sheet
5
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Fig. 3. Transverse sections of petiole, midrib, and stem of I. coccinea
Pa – papillose, Ep- epidermis, Co
Co- cortex, Xy- xylem, Ph- phloem, P- projection, PiPi pith,
Ca- secretory cavity, Vi-- vessel element, Gl – glandular trichome, and Sc- fibre

5. CONCLUSION
The morphological and anatomical of I. coccinea
for Nigeria is reported for the first time. These
features of the species confirm that it is member
of the Convolvulaceae family.
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