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ABSTRACT

Studies on morphological, anatomical and proximate characteristics of Trichosanthes cucumerina
L. (Cucurbitaceae) was carried out using morphological observation and microtomy in order to
determine the relationship between this species and other cucurbits and complement the existing
data on the taxon. T. cucumerina is a climber that grows up to 30m tall. The leaves are persistent
partly ovate, trilobate to heptalobate, slightly hairy to densely hairy with glandular trichomes and
non-glandular trichomes (2-5 celled, with a prominent flattened disk of two rows of cells). Tendril
bifid, ovary consists of 3 syncarpous carpels and fruits 23.0 — 56.4 cm long. The species is
hypostomatic with mainly anomocytic and tetracytic stomata and the epidermal cells appeared
irregular in shape. Stem, peduncle, and tendril were angled with 5 — 13 bicollateral vascular
bundles in open rings. The petiole and the midrib comprised 1 — 3 accessory vascular bundles. The
sclerenchymatous cells were continuous or non-continuous. The tendril and stem have hollow pith.
The similarity in morphological and anatomical features of this species and other members of
cucurbits depicts taxonomic and evolutionary relationship among them, however; the type of
trichomes we observed suggests that this species could be T. cucumerina var. anguina and not T.
cucumerina. Further studies using electron microscope is therefore needed to affirm this finding.
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1. INTRODUCTION

Trichosanthes cucumerina L. belongs to the
subtribe  Trichosanthinae  of the tribe
Trichosantheae of subfamily Cucurbitoideae [1,2]
and family Cucurbitaceae. Trichosanthes are
widely distributed in the tropics and warm
temperate regions of South, Southeast and East
Asia, central South America, Madagascar and
Africa [3]. The wild species of Trichosanthes are
restricted to southern and eastern Asia, tropical
Australia, and Fiji, while India or the Indo-
Malayan region is considered the center of origin
(De Candolle, 1882 in Bharathi et al. [4] or may
be indigenous to India [5]. The family comprises
mainly of climbers with about 118 - 130 genera
and 800 - 825 species [2,6] and indigenous to
Asia [7]. In West Africa, Cucurbitaceae has 24
genera and 54 species [8] and in Nigeria 41
species in 21 genera, have been documented
and they are either cultivated or wild species
[8,9] and most of these species are unexploited
[10]. T. cucumerina roots and seeds are
anthelmintic and applied for the cure of
biliousness and syphilis [11]. Also, the boiled
leaf paste is applied to cancerous tissues
[12]. The delimitation of a number of
Trichosanthes L. species is still problematic,
which is partly due to their dioecy (either male or
female plant known) [13]. However, [14] has
used trichome types and characteristics to delimit
this species.

Among the Cucurbitaceae, different authors have
demonstrated the importance of morphological
and anatomical features in their classification
[8,9,15,16]. Ekeke et al. [16] reported the
importance of tendril and fruit stalk anatomy in
the Cucurbit taxonomy Aguoru and Okoli [17]
reported the petiole and stem anatomy of West
African species of Lecythidaceae and Momordica
L. Other workers [15,18] reported the root, stem
and leaf anatomy and morphology of the genus
Citrullus Schrad. ex Eckl. & Zeyh., Cucumis L.,
Cucurbita L., and Cucumeropsis Naud. in Nigeria
and Aguoru et al. [19] reported the morphology
and anatomy of Zehneria Endl. Despite these
enormous work on members of Cucurbitaceae,
there is little information on the morphological
and anatomical description of T. cucumerina.
Therefore, this work focuses on the
morphological and anatomical description of this
species to improve its delimitation.

2. MATERIALS AND METHODS
2.1 Plant Material

Fresh plant materials of T. cucumerina growing
at the University of Port Harcourt Center
Ecological Studies and four other localities in
Nigeria were collected processed and preserved
for this study.

2.2 Morphological Studies

Standard morphological descriptors for Cucurbits
germplasm prepared by The International Plant
Genetic Resources Institute (IPGRI) Italy, were
used to score vegetative and inflorescence
characters (IPGRI, 2003). Morphology of the leaf,
inflorescence, and fruits of 10 individuals from
the four geopolitical zone (South-East, South-
South, South-West North Central) in Nigeria was
recorded by photography.

2.3 Epidermal Studies

Foliar materials for epidermal studies were
collected from fresh plants growing at the Center.
The adaxial and abaxial epidermal peels were
obtained using sharply pointed forceps or razor
blade. Peels were stained with 1% safranin O
and rinsed with distilled water to remove excess
stain and then mounted in a drop of pure glycerol
on clean glass slides. A cover glass was placed
over the drop and sealed with nail vanish to
prevent dehydration [20]. The epidermal
characteristics such as anticlinal cell wall pattern,
the arrangement of the epidermal cells, trichome
types and shape of epidermal cells were
described. The stomatal types were described
accordingly [21,22].

2.4 Stem and Petiole Anatomical Studies

Specimens for anatomical analysis (stem,
Petiole, tendril, flower stalk, midrib, and
peduncle) were obtained fresh from matured
plants and fixed in FAA for 12 hours. They were
dehydrated, transferred to 70% ethanol and kept
at room temperature until required. The stem and
petiole were hand sectioned using sharp razor
blades [20]. The sections were stained in 1%
safranin O and counter stained in Alcian blue for
two minutes, viewed and micro-photographed
using a photomicroscope (T340B-LED-5M).
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3. RESULTS
3.1 Morphological Characteristics

T. cucumerina is a climber which grows up to
30m tall. The leaves are persistent partly ovate,
trilobate to heptalobate (Figs. 1b and 1c), 10.5 —
28.6 m long, 8.4 — 23.1 cm wide, leaf base
deeply lobed, central leaf narrowly oblong,
adaxial surface slightly hairy and the abaxial
surface densely hairy and margin spiny. The
petiole is hairy and 3.0 — 14.2 cm long. Tendril
bifid, fruit 23 — 56.4 cm long, un-ripped/immature
fruits whitish to ash (Fig. 1a) with green stripes
and vyellow when ripped (Fig. 1e) with red
edible pulp (Fig. 1f). The seeds are ash in colour
with an average size of 6.82 x 13.25 mm

(Fig. 19).
3.2 Epidermal Characteristics
T. cucumerina is hypostomatic and have

epidermal cells on both adaxial and abaxial leaf
surfaces are irregular in shape, anticlinal cell wall

sinus or undulating (Figs. 2a and 2b). The
stomata types are mainly anomocytic and
tetracytic and occur only on the abaxial surface
(Fig. 2b). Two (2) trichome types namely;
glandular trichomes (Figs. 3a, 3b, 3c and 3d) and
non-glandular trichomes (Figs. 3e and 3f) were
observed on both abaxial and adaxial surfaces of
T. cucumerina and 2-5 celled with prominent
flattened disk of two rows of cells (Figs. 3g and
3h).

3.3 Anatomical Characteristics

3.3.1 Male and female flower stalks and
peduncle

The male flower stalk is oval in shape, hairy, with
1-layer of an epidermal cell, 4 — 6 layers of
parenchymatous cells (cortex) and 10 — 12
vascular bundles in an open ring. The
sclerenchymatous cells occurred in patches
(non-continuous) around the bicollateral vascular
bundles (Figs. 4, 5 and 6). The peduncle was 8-
angled with 10 vascular bundles (Fig. 7). The

Fig. 1. Morphological characteristics of T. cucumerina (a — c) vegetative parts (arrow shows
male flower), (d) female flower) and (e — f) ripped fruits (arrows show red edible pulp) and (g)
seeds
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Fig. 3. Trichome types observed in T. cucumerina (a — d) glandular trichomes, (e — f) non-
glandular trichomes and (g — h) disk at the base of the trichomes

cortex comprised 5 — 6 layers of parenchymatous
cells and 1 - 2 continuous layers of
sclerenchymatous cells (Fig. 8). The female
flower stalk is hairy, has 12 — 13 vascular
bundles in an open ring (Fig. 9) and 2 — 3 non-
continuous layers of sclerenchymatous cells (Fig.
10). The ovary is consists of 3 syncarpous
carpels with completely inferior or half-inferior
ovary (Fig. 11).

3.3.2 Petiole and midrib

The petiole comprised 5 — vascular bundles in an
open arc with 1 — 3 accessory vascular bundles
depending on the part of the petiole sectioned or
studied. At the base of the leaf or towards the

attachment to the stem it has one dividing
accessory vascular bundle (Fig. 12), at median
portion two accessory vascular bundles (Fig. 13)
and at the distal portion or base of the leaf it has
3 - accessory vascular bundles (Fig. 14). The
adaxial cuticle of the basal portion of the petiole
is flat while at the median and distal portion it has
V-shape. The midrib has 3 — vascular bundles
with one accessory vascular bundle (Fig. 16).
The edges of the petiole have 3 — 9 layers of
collenchyma (Fig. 15). This feature helps in to
strengthen the petiole to hold the leaf in position
for photosynthesis. The adaxial cuticle of the
midrib is slightly elevated and the abaxial
parenchymatous cell has 6 — 10 layers (Fig. 17).
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Figs. 4 — 11. Floral anatomical features of T. cucurmerina (4 — 5) male flower stalk, (6)
bicollateral vascular bundle, (7 — 8) penduncle, (9 — 10) female flower stalk and (11) ovary. (Co
— Collenchyma, Sc — Sclerenchyma, Vb — Vascular bundle, Cl — Chlorenchyma, Xy — Xylem, Ph
— Phloem, Pi - Pith)

Figs. 12 — 17. Anatomy of petiole and midrib in T. cucurmerina leaf (12) base of the petiole, (13)
median of the petiole), (14) petiole of the distal), (16 — 17) midrib, Co — Collenchyma, Sc —
Sclerenchyma, Vb — Vascular bundle, Cl — Chlorenchyma, Xy — Xylem, Ph — Phloem, A -
accessory vascular bundle, Tr — trichome, Pa — Parenchymatous cells.
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3.3.3 Tendril and stem

The tendril is 6-angled with 6-vascular bundles,
hollow pith and 2 — 4 layers of sclerenchymatous
cells (Fig. 18). The edge of the angles has 4 — 8
layers of collenchyma and 2 - 4 layers of
chlorenchyma (Fig. 19). The stem is 5-angled
with 8-vascular bundles and 2 small ones (6 at
the peripheral region and 5 towards the pith),
hollow pith, 4 — 7 layers of sclerenchymatous
cells and large xylem cells (Figs. 20 and 21).

4. DISCUSSION

Morphological characters among all the
Cucurbitaceae species had been reported by
Hutchinson and Dalziel [8]. Since T. cucumeria
was not indigenous to West Africa, it was
described by Hutchinson and Dalziel [8]. Despite
this, the morphological attributes of this species
confirmed that it belongs to Cucurbitaceae. Also,
the morphological result corroborates with the
description by Jeffrey [1]. Some morphological
characters which were common and similar to
the previous reports were the leaf type, leaf
apex, leaf shape, phyllotaxy, leaf base, fruit type,
fruit colour, fruit shape, nature of tendril and seed
arrangement.

The application of epidermal features in
delimiting  flowering  plants have  been
emphasized by many authors

[9,14,15,16,19,21,23,24]. The epidermal
charateristics in Cucurbitaceae vary from
polygonal to irregular in shape; straight, curved
or undulating anticlinal cell wall pattern and
species could be mainly amphistomatic with
isotricytic, tetracytic and anomocytic stomata.
Agogbua et al. [19] reported that Zehneria
species have straight to undulating anticlinal cell
wall pattern with isotricytic, tetracytic and
anomocytic stomata. Ajuru et al. [25] and [26]
reported similar features in Citrullus, Cucumis,
Cucurbita, and Cucumeropsis [25]. Also
Mohammad and Fahad [14] reported different
trichome types such as trichome with thin-walled,
irregular in shape and without flattened disk at
base, however, some trichomes were slightly
conical and end with acute apex in T.
cucumerina, while trichomes with thin walled,
irregular in shape, without flattened disk at base,
slightly blunt apex in T. cucumerina var. anguina,
trichomes that are 2-3 celled, with prominent
flattened disk of two rows of cells (outer
comprises 15—18 celled while inner comprises 7—
10 celled) apex ended with pointed tip in T.
dioica. On the other hand, the trichomes
rudimentarily developed, with 8-10 celled
flattened base in T. lepiniana and trichomes that
are 2-3 celled with the well-developed flattened
disk at the base, slightly curved at the end with

acute apex and are without cystolithic
appendages in T. tricuspidata. We have also
observed similar epidermal features and

o
d_ﬂ.‘!"ﬁ{? :

Figs. 18 — 21. Tendril and stem anatomy of T. cucurmerina (18 — 19) tendril and (20 — 21) stem.
Note: Co — Collenchyma, Sc — Sclerenchyma, Vb — Vascular bundle, Cl — Chlorenchyma, Xy —
Xylem, Ph — Phloem, Pi - Pith)

6
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trichome type in the Trichosanthes species in this
study addition with glandular trichomes. Based
on the frichome types identified in the
Trichosanthes species studied we suggest that
this species occurring in Nigeria is T. cucumerina
var. anguina and not T. cucumerina.

Previous studies have also shown that most
members of the Cucurbitaceae have angled stem
and tendril or even oval or irregular in shape
[1,9,16,19]. These authors opined that the layers
of sclerechyma cells in the tendrils vary from 1 —
6 forming a continuous ring. Also the
collenchyma and chlorenchyma cells found in the
stems and tendrils of cucurbits. Our observation
was similar to these previous reports and
confirms the placement of T. cucumerina in
Cucurbitaceae.

We observed variation in the number of vascular
bundles from the base or proximal end of the
petiole, median, and the distal end immediately
below the lamina. In dicots similar observations
have been made by Metcalfe and Chalk [22] who
noted the along the petiole of vascular plants, the
number of vascular bundles varies and reported
three patterns at the base, median and distal
ends. Our observation on the petiolar vascular
pattern in T. cucumerina was in line with the
report of Metcalfe and Chalk [22].

5. CONCLUSION

The species studied display characteristics
typical of plants belonging to the family
Cucurbitaceae. The similarity in morphological
and anatomical features of this species and other
members of cucurbits depicts taxonomic and
evolutionary relationship among them, however,
the type of trichomes we observed suggests that
this species could be T. cucumerina var. anguina
and not T. cucumerina. Further studies using
electron microscope is therefore needed to affirm
this assertion.
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