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ABSTRACT 

An investigation into the Vegetative and Floral morphological studies on four species of the 

genus Hibiscus Linn; were carried out to ascertain their importance in systematic botany. The 

four species were collected, identified and authenticated and the laboratory work took place at 

Department of Plant Science and Biotechnology, Imo State University Owerri, Nigeria. All the 

vegetative and floral features were examined and recorded. The results showed that both of them 

are shrubs, with simple leaf, ovate leaf shape, except H. cannabinus with ovate but lobed. Leaf 

base is obtuse with acute leaf apex. Leaf texture is rough in H. cannabinus but leathery smooth in 

others. Both have reticulate venation with serrated leaf margin. Their floral features showed 

receme inflorescence, actinomorphic flowers, synsepalous calyx, monadelphus androecium with 

5 – chambered placentation. However, the outcome of this study showed more similarities than 

differences and hence strongly suggest reasons for their placement in the same genus Hibiscus 

and family Malvacese. These features can be employed in systematic delimitation of different 

species with a view to show their inter and intra specie relationships among them.  
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INTRODUCTION 

Hibiscus cannnabinus Linn. Hibiscus rosa-sinensis Linn., Hibiscus hybrida and Hibiscus 

schizopetalus (Dyer) Hook. belong to the genus Hibiscus. The genus Hibiscus is polymorphic, 

comprising of many species of trees, shrubs and herbs, which are widely distributed in tropical 

and subtropical regions (Balley, 1950; Bales, 1965; Beers and Howies, 1992). The Hibiscus 

species are annual or perennial herbs, shrubs or trees. Leaves are often palmately lobed. Flowers 

showy, commonly solitary with five petals, five sepals and pedicles usually articulated. Epicalyx 

and calyx are occasionally persistent, inflated and enlarged in fruit. The ovary has five carpels 

and five capitate stigmas, which are essentially constant (Hutchinson, 1967; Ghazanfar, 1989). 

The epicalyx is a ring of modified leaves/bracts that looks like an extra calyx below or adjacent to 

the proper calyx, and may resemble a calyx (Olorode, 1984; Sharma, 2006). 

 

Economic Importance of the Genus Hibiscus  

The species of Hibiscus are of great economic importance as sources of fibres, medical products, 

food and cosmetics. They are used in the fashion industry and as agriculturally and ecologically 

beneficial plants. (Metcalfe and Chalk, 1965; Hutchinson, 1967). The most significant part of the 

genus, Hibiscus which can be used in different occasions is the leaves. The leaves contain certain 

chemicals such as saponins, anti-fungal and anti-microbial properties used in curing certain kinds 

of diseases. It contains a certain chemical called chrysophanic acid, which is a fungicide that can 
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be used in curing certain fungical diseases like athletic foot, ringworms, scabies and eczema. 

(Ogunkule and Ladejobi, 2006).   

Currently, due to global environmental issues and inadequate raw fibre resources, scientists have 

developed more important economic and environmental benefits for the utilization of H. 

cannabinus L. in the areas of soil remediation, reduced soil erosion due to wind and water, and 

replacement or reduced use of fibre glass in industrial products.  

The leaves and flowers of H. rosa-sinensis are observed to be promoters of hair growth and aid in 

healing of ulcers. Flowers have been found to be effective in the treatment of arterial 

hypertension. (Ali and Ansari, 1997) and to have significant antifertility effect (Singh, et al, 

1982). The aqueous ethanol extracts of aerial parts of H. rosa-sinensis were reported to be used in 

constipation and diarrhoeal treatments (Reddy, et al, 1997). The alcoholic extract of the flowers 

of H. rosa-sinensis has been proved to posses anti-convulsant properties (Kasture, et al, 2000). In 

traditional medicine, the leaves of the plant are used in fatigue and skin diseases. Fresh root juice 

of the plant is given for gonorrhoea, and powered root for menorrhagia. Flowers of the plant are 

used in epilepsy, leprosy, bronchial catarrh and diabetes. H. sabdariffa L. is a vegetable with 

considerable economic importance because of its leaves, seeds and calyces that are used for 

nutritional and medical purposes. The leaves are consumed as a green vegetable and prepared as 

spinach (Small, 2004). The leaves of H. sabdariffa were found to contain useful amount of 

micronutuents such as iron, manganese, copper and zinc (Sena, et al, 1998) H. sabdariffa  L. is 

cultivated for its best fibres which resemble and substitute for the jute fibres used for rope, 

cordage, canvas, sacking, carpet backing, and fishing nets. It is cultivated secondarily for the 

seeds which contain about 20% oil, used for salad, cooking and lubricant oil, its oil is also used in 

the manufacture of soap, linoleum, paints, varnishes and for illumination (Small, 2004). H. 

sabdariffa L. with yellow flowers is cultivated for garden hedges and for medicinal purposes.  

Statement of Problem 

In view of the diversity of the genus Hibiscus, no clear or understandable boundaries have been 

established among the investigated species especially in recent time (Small, 2004). Moreso, in 

recent years, it has been observed that there is discrepancy in proper recognition of members of 

the genus as they exhibit similarities in their structural and reproductive biology. Moreso, 

vegetative and floral information on the four species are scanty and not well documented to the 

author’s knowledge hence their choice of research investigation in this area of research.  

Research Justification  

The genus Hibiscus has so many economic values and is an important genus that cannot be 

neglected especially in ethno medical research. A number of outstanding problems in its generic 

delimitation exists and needs much attention (Fryxell, 1997). Due to limited availability of 

biosystematic reports on these species, there is the need to employ vegetative and floral evidences 

necessary for determining inter and intra specie relationships among the four species of Hibiscus, 

hence the need for this research investigation. 

Aim and Objectives of the Research  

The main aim is to re-assess and re-classify the four species using vegetative and floral, 

morphological, evidences for proper delimitation of the species while the specific objectives are: 

To use the characteristic features obtained in this study to re-establish intra and inter-specie 

relationships among the four investigated taxa.  

To strengthen the reliability of the results obtained from this taxonomic study for good taxonomic 

decisions in systematic botany.  

To showcase the importance of vegetative and floral characters in systematic botany 

MATERIALS AND METHODS 

Specimen Collection 

The four species of Hibiscus used in the investigation, namely, H. cannabinus, H. hybrida, H. 

rosa-sinensis and H. schizopetalus, were all collected from Imo State. H. cannabinus, H. hybrida 

and H. schizopetalus were collected from Ministry of Agriculture and Natural Resources Garden, 

opposite Federal Secretariat along Port-harcourt Road, while H. rosa-sinensis was collected from 

Plot 46 Staff quarters opposite Staff School, Imo State University, Owerri.  
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Specimen Identification and Authentication  

The specimens were identified by a professional Plant Taxonomists from the Department of Plant 

Science and Biotechnology, Imo State University. Voucher specimens were prepared, numbered 

and deposited at Imo State University Herbarium (IMSUH) Owerri with Voucher numbers 

IMSUH 430 – 433.  

Laboratory Work  

Morphological, studies were carried out at the laboratory of Plant Science and Biotechnology, 

Imo State University, Owerri.  

Morphological Studies (Vegetative and Floral) 

Various morphological studies of the four species were examined and recorded. For leaves; leaf 

base, leaf apex, venation, shape, arrangement etc were observed and recorded. Leaf width, leaf 

length and petiole length, were measured using meter rule and recorded. For stems; the types, 

colour, nature of the surface were observed and recorded. Floral parts were also examined and 

recorded. The parts included: the calyx, corolla, androecium and gynoecium. Colour of the 

flower, position of their ovaries were observed and recorded. Fruit characteristics were observed 

and recorded. The results of the morphological studies are presented in tabular form (Table 1). 

Photographs of some of the morphological features such as stems, leaves and flowers were taken 

using digital camera and presented in form of Plates. Measurements were made using 30cm meter 

rule. (Plates 1 a - b)  

RESULTS 

Morphological Studies (Vegetative and Floral) 

The results obtained from morphological features of the four species of Hibscus studied were 

presented in Tables 1 and 2. All the species studied were shrubs with grey to brown stem (Table 

1). The leaves were simple, alternate/whorled in the four species studied (Plates 1a-d). Leaf 

texture was leathery smooth in H. hybrida, H. rosa-sinensis and H. schizopetalus while rough in 

H. cannabinus (Table 1). The leaf shape was ovate in three of the species but lobed in H. 

cannabinus. The leaf apex was acute in all the species considered. The leaf base was obtuse in H. 

cannabinus and H. schizopetalus, while it ranged from obtuse to round in H. rosa-sinensis and H. 

hybrida (Plates 1a-d). The leaf venation was reticulate in all the taxa (Plates 1a-d). The leaf 

margins were serrated in all the taxa (Plates 1a-d). The leaf phyllotaxy was alternate/whorled in 

H. hybrida, H. rosa-sinensis and H. schizopetalus, while it was only alternate in H. cannabinus 

(Table 1).  

The size of lamina varied, with H. cannabinus measuring average of 9.85cm x 8.35cm; H. 

hybrida measuring average of 9.10cm x 6.60cm; H. rosa-sinensis measuring average of 8.90cm x 

5.20cm while the average leaf size of H. schizopetalus was 8.65cm x 4.95cm (Table 1). The 

average length of petiole varies per species with H. cannabinus and H. rosa-sinensis measuring 

5.40cm, H. hybrida measuring 3.50cm while H. schizopetalus measured 4.30cm (Table 1). The 

petiole was pubescent in the four Hibiscus species. The number of stipules was two in all the 

Hibiscus species investigated (Table 1). The inflorescences were simple raceme in the four taxa 

investigated. The flowers have peduncle with varying average length of 3.65cm in H. 

cannabinus; 5.32cm in H. hybrida, 6.00cm in H. rosa-sinensis and 7.20cm in H. schizopetalus. 

Flowers actinomophic, bisexual and free in all the four species. The number of epicalyx differs 

with H. schizopetalus having 7-8; H. cannabinus, H. hybrida and H. rosa-sinensis have 6 – 7 

epicalyx each (Table 1). Epicalyx is long in H. cannabinus, H. hybrida and H. rosa sinensis while 

it is short in H. schizopeualus (Table 1).  

Calyx is synsepalous, and sepal is 5, sepal colour is deep blue in H. hybrida, H. rosa-sinensis and 

H. schizopetalus while it is light green in H.  cannabinus (Plates 1a-d). The petals were 5 in all 

the four Hibiscus species (Table 1). Colour of the petals varied from red in H. rosa-sinensis and 

H. schizopetalus to white in H. hybrida and light pink in H. cannabinus (Table 2). Corolla lobes 

were clustered in H. cannabinus but single in H. hybrida, H. rosa-sinensis and H. schizopetalus 

(Plates 1a-d). The corolla was deeply lobed and folded backwards in H. schizopetalus, lightly 

digitated and forward in H. rosa-sinensis, and H. cannabinus, while entire in H. hybrida (Table 

1). Stamen was monadelphous, filament numerous and the anther lobed, 1-celled and arc-shaped 
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in the four taxa (Table 2). Gynoecium comprised of 5 – stigma, 1 – style which varied in length. 

Style was short in H. cannabinus but long in H. hybrida. H. rosa-sinensis and H. schizipetalus 

(Plates 1a-d). Placentation is axial, 5 – chambered; ovary is superior in the four Hibiscus species 

(Table 2). 

 

Table 1:  Vegetative Morphological Features of the Four Hibiscus Species investigated  
 

Features  H. cannabinus  H. hydrida  H. rosa-sinensis 

 

H. schizopetalus  

Habit  Shrub  Shrub    Shrub     Shrub 
 

Stem  

description  

 

Grey-brown  

 

Grey-brown 

 

Grey-brown 

     

Grey-brown 

 
 

Internode length 

(cm) 

 

2.5 – 3.8 

 

2.00 – 4.30 

 

1.50 – 4.10 

 

2.00 – 3.80 

 

Leaf type  

  

Simple 

 

Simple 

 

Simple 

 

Simple 

 
Leaf phyllotaxy  

 
Alternate 

 
Alternate/Whorled 

 
Alternate/Whorled 

 
Alternate/Whorled 

 

Leaf shape 

 

Ovate/lobed 

 

Ovate 

 

Ovate 

 

Ovate 
 

Leaf base 

 

Obtuse 

 

Obtuse 

 

Obtuse/round 

 

Obtuse 

 

Leaf apex 

 

Acute 

 

Acute 

 

Acute/Alternate 

 

Acute 
 

Leaf texture  

 

Rough 

 

Leathery Smooth 

 

Leathery Smooth 

 

Leathery Smooth 

Type of venation  Reticulate Reticulate Reticulate Reticulate 

 
Leaf margin  

 
Serrated 

 
Serrated 

 
Serrated 

 
Serrated 

 

Length of leaf (cm) 

 

7.8 – 11.90 (9.85) 

 

7.9 – 10.9 (9.10) 

 

6.5 – 11.3 (8.90) 

 

7.8 – 9.5 (8.65) 
 

 

Breath of leaf (cm) 

 

6.3 – 10.40 (8.35) 

 

4.8 – 8.4 (6.60) 

 

3.5 – 6.9 (5.20) 

 

4.0 – 5.9 (4.95) 
 

Petiole 

Nature/length (cm) 

 

Pubescent; 

3.5 – 7.3 (5.40) 

 

Pubescent; 

2.7 – 4.3 (3.50) 

 

Pubescent; 

1.5 – 9.3 (5.40) 

 

Pubescent; 

3.1 – 5.5 (4.30) 

 

 

Stipules  

 

Leaf-like, free, 2 

 

Leaf-like, free, 2 

 

Leaf-like, free 2 

 

Leaf-like, free, 2 
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Table 2: Floral Morphological Features of the Four Hibiscus Species investigated  
 

 

Characters  H. cannabinus  H. hydrida  H. rosa-sinensis     

 

H. schizopetalus  

Inflorescence  Raceme Raceme  Raceme   Raceme  

 

Peduncle length 

(cm)   

 

2.5 – 4.8 (3.68)  

 

2.2 – 8.5 (5.32) 

 

5.0 – 7.0  

(6.00) 

 

5.1 – 9.3 

(7.20) 

 

Flower Description  Actinomorphic Bisexual 

and Free 

Actinomorphic Bisexual 

and Free 

Actinomorphic Bisexual 

and Free 

Actinomorphic Bisexual 

and Free 

Epicalyx  Long, 6 to 7  Long, 6 to 7 Long, 6 to 7 Short, 7 to 8 

 

Calyx 

Corolla  

 

5, synsepalous  

Cluster, light pink, 

Pubescent  

 

5, synsepalous 

5, Polypetalous 

Rosaceous white  

 

5, synsepalous 

5, Polypetalous red, 

Slightly digitated  

 

5, synsepalous 

5, Polypetalous red, 

lobed and fold backwards  

 

Andoecium  

 

Cluster, short, 

monadelphus, 1-celled  

 

Numerous filaments, 

Monadelphus, Lobed and 

Arc-curved, anther 1-

celled 

 

Numerous filaments, 

Monadelphus, Lobed, 1-

celled and Arc-shaped, 

anther  

 

Numerous filaments, 

Lobed Monadelphus, 

Arc-curved, and 1-celled 

anther 

 

Gynaecium  

 

Stigma – 5, Style- 1 and 

short  

 

Stigma – 5, Style- 1 and 

long  

 

Stigma – 5, Style- 1 and 

long 

 

Stigma – 5, Style- 1 and 

long 

 

Placentation  

 

5 – Chambered, Superior 

and Axial  

 

5 – Chambered, Superior 

and Axial 

 

5 – Chambered, Superior 

and Axial 

 

5 – Chambered, Superior 

and Axial 
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Plate 1: Morphological features of a= H. cannabinus; b=H. hybrida pe= Petal; arrow 

showing filament, anther and stigma.
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Plate 1: Morphological features of c= H. rosa-sinensis; d= H. schizopetalus pe= Petal; 

arrow showing filament, anther and stigma. 

 

DISCUSSION 

 

Morphological characters have been proved to be useful in determining relationships that exist 

between different families. The four Hibiscus species investigated in this study were shrubs, 

evergreen with grey to brownish stem. This is in agreement with that of Hutchison and Dalziel 

(1963); Benson (1959) and Dutta, (2004) who reported that members of Malvaceae family 

comprised of trees and shrubs. The leaves were simple, petiolate, alternate/whorled, ovate 
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shaped, reticulate and serrated in the four taxa studied. These are in agreement with Hutchinson 

and Dalziel, 1963; Benson, 1959; Holser, et al., 2004; and Dutta, 2004 for members of 

Malvaceae family. The leaf shape of H. cannabinus was lobed and it was of diagnostic value in 

delineating it from the other three species that were unlobed. Similarly, the light green colour of 

the leaves further distinguished it from the other taxa considered which have deep green lamina. 

Whereas the other three species have leathery smooth leaf texture, H. cannabinus possessed 

rough textured surface which separated it from others. Based on the leaf apex, H. cannabinus, H. 

hydrida and H. schizopetalus have only acute apex while H. rosasinensis can be delimitated from 

them as it showed presence of acute to attenuate apex. Similarly, H. rosasinensis with round to 

obtuse base can be distinguished from the other three taxa which have only obtuse base. Leaf 

characters have been widely used in both classification and identification of plant species 

(Sharma, 2006). Over the decade, authors have successfully delineated plant species at various 

levels of hierarchies based on their leaf morphology. Researchers such as Nwachukwu and 

Mbagwu (2006) in Indigofera species; Mbagwu and Onuoha (2007) in Viscum species; Edeoga, 

et.al., (1998) in Dioscorea species, where able to use comparative leaf morphological differences 

to separate species of the genus they worked on. Thus, supporting the immense taxonomic 

significance of leaf morphology as obtained in this study.  

The petiole was cylindrical, and puberulous in all the four Hibiscus species. The length of petiole 

showed that H. cannabinus and H. rosa-sinensiss have the same length of 5.40cm indicating 

closer relationship while H. hybrida and H. schizopetalus can be distinguished from each other 

based on different lengths of petiole. The importance of flowers and inflorescence in taxonomic 

discrimination of species cannot be over emphasized (Nwokocha, et al., 2013). The type of 

inflorescence encountered in the four species studied were raceme which is in agreement with 

Hutchinson and Dalziel (1958). Many authors have emphasized the importance of inflorescence 

in characterizing plant species (Hutchinson and Dalziel, 1958; Kaya, 2003; Celep and Dogan, 

2010; Kahraman and Dogan, 2010). Moreso, Nwokocha, et.al. (2013) delineated different species 

of three different genera-Senna, Cassia and Chameacrista using their types of inflorescence. 

According to them, solitary and auxiliary inflorescence occurred in Chamaecrista, whereas dense 

racemose is common in Cassia but in Senna, there were variations. The flowers of the Hibiscus 

species investigated were actinomorphic, bisexual and free. Similar floral symmetry was reported 

by EL-Sayed, et al. (2012) in H. rosa-sinensis. Sepals were 5, synsepalous in the four Hibiscus 

species. The colour of the sepals was a distinguishing feature as the light green sepals observed in 

H. cannabinus separated it from the other three taxa with deep green colour.  

 

Furthermore, the corolla was diagnostic and can taxonomically elucidate the Hisbiscus species 

considered in this study. Petal colour of H. rosa-sinensis and H. schizopetalus was red, indicating 

closer relationship. H. cannabinus with light pink corolla delineated it from H. hybrida which has 

white petal. With the petals lobed and folding backwards, H. schizopetalus can be distinguished 

from H. rosa-sinensis which was slightly digitated than the other two species. Corolla was 

polypetalous in all the taxa studied, but clustered and pubescent corolla observed in H. 

cannabinus can be of great taxonomic value in its delimitation. Nwokocha, et al., (2013) were 

able to distinguish various species of the genus Jatropha based on their corolla colour. These 

findings highlighted the importance of corolla in plant identification and classification. Stamen 

was monadelphous in all the four species of Hibiscus studied. Filament was numerous with lobed 

and arc-curved anther which was 1-celled in all the four taxa. Benson, (1959) reported 1-celled 

and curved anther as a characteristic feature of the family Malvaceae. The length of style was 

short in H. cannabinus but long in the other three taxa, thus supporting its treatment as an 

individual specie. Stigma was 5 and terminal in the four Hibiscus species investigated. The 

presence of uniseriate epidermis and thick cuticle suggested they have phylogenetic relationship 

among them.  
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Conclusion and Recommendation  

From this study the four species have more morphological similarities than difference that 

strongly supported their placement under the same genus Hibiscus and family Malvaceae with 

little morphological differences that makes them to exist as individual species. In other to have a 

sound taxonomic decision, the authors recommended that this type of study should incorporate 

other lines of evidence such as cytology, histochemistry, anatomy, etc. which will help to take a 

sound taxonomic stand on the species.  
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