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Abstract 

 A comparative study on seven selected species of the family Euphorbiaceae found in the Niger 

Delta region of Nigeria was carried out using macro-morphological features. These seven 

species were selected from four genera of the family Euphorbiaceae which includes: genus 

Acalypha – A. hispidia Burm. f. and A. wilkesiana Mull. Arg., genus Euphorbia – E. heterophylla 

L. and E. hirta L., genus Jatropha – J. curcas L. and J. gossypifolia L. and genus Manihot – M. 

esculenta Crantz. The macro – morphological features based on quantitative and qualitative 

investigations were both examined and compared with the aim of characterizing and validating 

these taxa. Macro-morphological study involved visual observation of the vegetative and 

reproductive parts of the species and measurement of quantitative plant parts using a meter rule 

and measuring tape. All species studied were observed to possess an actinomorphic floral 

symmetry, but were distinguished by other characters such as Phylotaxy of the leaf, Leaf type, 

presence / absence of petals, type of bracts, arrangement of flowers, leaf surface, presence / 

absence of stipules, sexuality of plant, flower color, leaf type, leaf shape, leaf apex, leaf base, 

plant height, leaf length and width. Numerical taxonomy (morphometric technique) was also 

used to analyze characters obtained from the morphological line of evidence and result gotten 

validated previous systematics, as all operational taxonomic units (OTUs) belonging to same 

genus were grouped together indicating that they are more related to each other. 

Recommendation for further research to be carried out with other lines of evidence with a larger 

number of species from other genus in this family was made. 
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Introduction 

 

The family Euphorbiaceae- the spurge family is a large family of flowering plants. Most spurges 

such as Euphorbia heterophylla are herbs, but some especially in the tropics are shrubs (Jatropha 

gossipifolia) or trees (Hevea brasiliensis) and some like Cactus (Euphorbia canariensis) are 

succulent because of convergent evolution (Natasha, 2014). Euphorbiaceae family ranges from 

3000 to 8910 species (Bingtao et al., 2008) organized into 300 genera, 37 tribes & 300 

subfamilies (Takhtajan, 2009). The species of this family are cosmopolitan in distribution, 

having plants that are both new and old. The family Euphorbiaceae is characterized by the 

production of milky sap, possession of unisexual flowers, Superior and trilocular ovary, axile 

placentation with a  collateral ovule, pendulous and ventral raphe, usually carunculate (Sangha 

and Gayatri, 2014).  

In the plant kingdom, members of the family Euphorbiaceae are seen as one of the top 25 

economically important plants, existing in different variety of forms which has great 

ethnomedicinal value. The therapeutic property of Euphorbiaceae is as a result of its possession 

of secondary metabolites (phytochemicals) such as alkaloids, steroids, flavonoids, anthocyanin, 

tannins, glycosides etc. (Sangha and Gayatri, 2014).   

The genus Acalypha comprises of a large proportion of weeds while the others are ornamental 

plants (Awe et al., 2013). Euphorbia is among the largest of the genera of flowering plants 

characterized by milky juice (Kumar et al., 2010). The genus Jatropha are not typically used for 

food purposes but can help supply a portion of the current fuel demand sustainably with 

minimum environmental impact (Emergara, et al., 2018). One of the important tribes of the 

Euphorbiaceae family is Manihotae, represented by the genus Manihot and most plants in this 

genus are shrub types or tall grasses (CIAT, 1983).  

Currently, cassava is a crop of great importance in all tropical regions of the world, not only for 

the consumption of fresh roots as a subsistence crop but also for its agro industrial use (CIAT, 

1983). A number of species of Euphorbiaceae family are of great economic importance; used as 

food, ornamental & for medicinal purposes (Warda, 2014). In Nigeria, members of this taxon are 

well distributed across free and forest reserved areas especially the southern part of the country. 

Nigerians make use of a number of these species of Euphorbiaceae for various purposes in both 

crude and processed forms. The usage can basically be classified into food and fodder, medicine, 

hedges, landscape and beautification, timber, superstitious use and others (Akobundu and 

Agyakwa, 1998).  

The main subject of discussion among Plant taxonomist and Systematists for years now is the 

challenge of accurate plant identification and classification (Abdulrahaman et al., 2010). Over 

the years, many plants are classified based on their flora and fruits which are considered as 
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external morphological structures whose production are usually seasonal in nature, hence 

limiting their availability for study and proper identification (Abdulrahaman and Oladele, 2008).  

The problem of identification and classification also abounds in the family Euphorbiaceae as 

different classification and counter classification exist. Taxonomists have always disagreed in 

terms of classification of members of this family into sub families, tribes, and genera (Webster, 

1994). For instance, the genus Phyllantus currently have been suggested and treated as an 

independent family; Phyllantaceae, and many more disagreement based on research findings are 

still ongoing (Abdel et al., 2019).  

Detailed macro-morphological research work, including numerical taxonomy has not been 

carried out on the species in this study which will further enable easy identification of the species 

under study.  Numerical taxonomy provides faster and precise way of determining relationship 

among closely related species in plant families. Members of the family Euphorbiaceae are of 

great economic importance to our country Nigeria, as they are found useful in terms of medicine, 

formation of hedges, landscape and beautification, production of timber, provision of food and 

fodder etc. They are found in the Niger Delta region and the entire southern part of Nigeria. Its 

distribution is spread across many regions of Nigeria and West Africa. The result of this research 

study will lead to easy identification of all the plants studied to avoid adulteration and confusion. 
The main aim of this research was to taxonomically characterize selected members of the family 

Euphorbiaceae in the Niger Delta region of Nigeria using macro-morphological line of evidence.  

 

Materials and methods 

Collection and identification of plant materials 

Fresh and healthy samples of selected plants from four different genera in the family 

Euphorbiaceae were collected in separate bags from Rivers, Delta, Abia, Bayelsa and Imo States 

all from the Niger Delta region of Nigeria.  The collection sites ecological conditions like 

Altitude, Longitude, and Latitude were taken. Other information taken includes name of 

collector, collection site, collection number and date of collection (Table 1). The plant specimens 

were identified at the herbarium of the Department of Plant Science and Biotechnology, 

University of Port Harcourt, Rivers State. Identified pressed plant samples were deposited at the 

UPH Herbarium for reference and further studies. 
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Table 3.1: Data Collection from some States in the Niger Delta Area of Nigeria  

S/N Names of Plant Collection 

Location  

Latitude  Longitude  Altitude  Date of 

Collection 

1 A. Hispida 

               

Ofrima 

building- 

Uniport 

Obio/Akpor PH, 

Rivers State 

4°54’3.6”
 
N 6°55’22.8” E 

  

13.20m 14
th
 Dec., 

2018 

2   A. wilkesiana  Umuezike 

Ofeme-  

Umuahia North 

L.G.A, Abia 

State 

5°39’57.6”
 
N 7°25’19.2”E 

  

71m 

  

16
th
 Dec., 

2018 

  

3 E. heterophylla  Ihube- Okigwe, 

Imo State 

5
°
50’58.28”N 7°22’56.93”E 203m 17

th
 Dec., 

2018 

4 E. hirta College of 

health sciences 

NDU, Bayelsa 

State 

4
°
58’7.9”N 6

0
5`40.5”E 3m 13

th
 Dec., 

2018 

5 J. curcas Oleh, Delta 

State 

5
°
29`2.219”N 6

0
12`19.9”E 4m 11

th
 Dec., 

2018 

6  J. gossipifolia Oyigbo, Rivers 

State 

4
°
52`52”N 7

0
7`94”E 11.07m 14

th
 Dec., 

2018 

7 M. esculenta  Agric. Farm, 

Uniport, PH 

Rivers State 

4°54’14.4”
°
N 6°55’22.8”E 11.40m 14

th
 Dec. 

2018  

 

 

Macro-Morphological Methods 

Examinations on the macro - morphological features ofselectedspecies of the family 

Euphorbiaceae which are of taxonomic importance were done in matured living plants samples. 

References were also made to several books and Floras including Floras of West tropical Africa 

(Hutchinson and Dalziel, 1954), useful Plants of West Africa (Burkill, 1999). 

Morphological studies involved visual observation of the vegetative and reproductive parts of the 

species. Quantitative morphological studies included the measurement of the leaf length, leaf 

width, petiole length and plant height using a meter rule and measuring tape (Ajuru, 2018). 
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Qualitative morphological plant features studied include the leaf shape, leaf base, leaf apex, leaf 

margin, leaf type, leaf venation, Presence/absence of petals, phyllotaxy and plant habit.  Others 

include flower symmetry, terminal flower, flower color, stipules, sexuality and type of bracts. 

Also photographs of relevant morphological features were taken using XSZ-N107 Microscope 

with (MA88-900) camera. 

 

Numerical taxonomy 

Taxonomic characters obtained from the morphological investigations of the seven selected 

species of the family euphorbiaceae from four different genera were grouped by cluster analysis 

using the single linkage method based on similarity matrix of Euclidean distances of quantitative 

and qualitative characters. This statistical analysis was done using the Paleontological statistics 

(PAST) software. 

 

 

Results 

 

Important Macro - morphological differences and similarities observed in the seven selected 

species of Euphorbiaceae studied are summarized in tables 1 and 2 and Figure 1, while the 

pictures of the studied species showing distinguishing features are presented in Plates 1-4.  

 

Table 1: Summary of important morphological features of the Species studied 

S/N Characters A.  

hispida 

A. wilkesiana E. heterophylla E. hirta J. curcas J. gossipifolia M. esculenta 

1 Leaf Shape Cordate Cordate Obovate/Lanceol

ate 

Oblong/Lan

ceolate 

Cordate Cordate Lanceolate 

2 Leaf Apex Acuminat

e 

Acuninate Acute Acute Acute Acuminate Acute 

3 Leaf Base Cuneate Cuneate Cuneate Round Cordate Cordate Cuneate 

4 Leaf Margin Dentate Dentate Entire Dentate Entire Entire Lobed 

5 Leaf length Up to 20 

cm long  

 

Up to 12 cm 

long  

 

Up to 8 cm long  

 

Up to 3 cm 

long 

 

Up to 

12cm long  

 

Up to 9 cm  

long  

Up to 15.cm  

long  

6 Leaf width 

(Broadness) 

15 cm 

broad 

7 cm broad 5 cm broad And 1.5 cm 

broad 

and 10 

broad 

and 8 cm broad and 13.0cm 

broad 

7 Petiole 

length 

Up to 15 

cm long  

 

Up to 60 cm 

long  

 

Up to 1.5 cm 

long  

 

Up to 0.6 

cm long  

 

Up to 

16cm long  

 

Up to 6 cm long  

 

Up to 20 cm 

long  

 

8 Plant height 450 cm 

long 

 

350 cm long 

 

80 cm long 

 

60 cm long 

 

300 cm 

long 

 

220 cm long 

 

300 cm long 

 

9 Phylotaxy Alternate  Alternate Alternate Opposite Whorled Whorled Alternate 

10 Leaf Present Present Absent Present Absent present Absent 
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pubescent 

 

    

11 Habitat 

 

Cultivated 

 

Cultivated 

 

Wild Wild Cultivated 

 

Cultivated 

 

Cultivated 

 

12 Habit 

 

Shrub 

 

Shrub 

 

Herb Herb Shrub 

 

Shrub 

 

Shrub 

 

13 Venation 

 

Reticulate  

 

Reticulate  

 

Reticulate  

 

Reticulate  

 

Reticulate  

 

Reticulate  

 

Reticulate  

 

14 Sexuality Dioecious 

 

Monoecious 

 

Monoecious 

 

Dioecious 

 

Monoecio

us to 

Andromo

noecious 

 

Monoecious 

 

Dioecious 

 

15 Stipules Absent 

 

Absent 

 

Absent 

 

Present Absent 

 

Absent 

 

Absent 

 

16 Leaf type 

 

Compoun

d 

Compound Simple Simple Compoun

d 

Compound Compound 

17 Types of 

bract 

 

Bracteate Bracteate 

 

Leafy-bracted 

inflorescences 

Leafy-

bracted 

inflorescenc

es 

Bracteate  Bracteate Bracteate 

18 Terminal 

flower 

Indetermi

nate 

Indeterminate Determinate Determinate Determina

te 

Determinate Indeterminate 

19 Presence/ 

Absence of 

petals 

Absent Absent Absent Absent Present Present Present 

20 Floral 

symmetry 

Actinomo

rphic 

Actinomorphic Actinomorphic Actinomorp

hic 

Actinomo

rphic 

Actinomorphic Actinomorphic 

21 Flower 

colour 

Reddish  Reddish Greenish-

yellowish 

Greenish  

Yellowish

-green 

 

Purple red Golden yellow 
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Table 2: Numerical characters of studied species used in multivariate analylysis with their  

                method of scoring. 

 

S/N CHARACTERS STATE CODE 

1 Leaf Shape Ovate 

Obovate 

1 

2 
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Lanceolate 

Oblong 

Cordate 

3 

4 

5 

2 Leaf Apex Acute 

Acuminate 

Obtuse 

1 

2 

3 

3 Leaf Base Cuneate 

Cordate 

Rounded 

1 

 

2 

3 

4 Leaf Margin Entire 

Crenulate 

Dentate 

Lobed 

1 

2 

3 

4 

5 Leaf length 1 -5cm 

6 -10cm 

11 -15cm 

16 – 20cm 

1 

2 

3 

4 

6 Leaf width (broadness) 1 – 5cm 

6 – 10cm 

11 – 15cm 

1 

2 

3 

7 Petiole length 1 – 5cm 

6 – 10cm 

11 – 15cm 

16 – 20cm 

1 

2 

3 

4 

8 Phylotaxy Alternate 

Opposite 

Whorled 

1 

2 

3 

9 Venation Reticulate 

Palmate 

Cross – Venulate 

1 

2 

3 

10 Leaf pubescent  Present  

Absent    

        1 

        0 

11 Habitat  Wild 

Cultivated 

       1 

       2 

12 Habit                                                              Herb 

Shrub 

Tree   

1 

2 

3 

13 Leaf type                                                     Compound 1 
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Simple 2 

       14 Plant height 50 – 150cm 

160 – 260cm 

270 – 370cm 

380 – 480cm                                                             

1 

2 

3 

4 

15 Stipules Present 

Absent 

1 

0 

16 Sexuality Monoecious 

Dioecious 

Hermaphrodite 

1 

2 

3 

17 Type of bract                                           Ebracteate   

Bracteate 

Leafy- Bracteate inflorescence 

 

0 

1 

2 

18 Presence/absence of petals                     Present 

Absent 

1 

2 

19 Flower symmetry                                  Actinomorphic   

Z y gomorphic 

1 

2 

20 Terminal flowers                                    Determinate  

Indeterminate   

1 

2 

21 Flower color                                              Green 

Yellowish green 

Purple red 

Crimson red 

Red                                                                                                   

1 

2 

3 

4 

5 
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Fig 2: Dendogram of seven selected species of euphorbiaceae famil 

 

Discussion 

 

Observations of the vegetative and reproductive parts of the species studied in terms of 

qualitative and quantitative measurements made are presented in Table 1 and Plate 1a - 4a. All 

the seven species studied were observed to possess an actinomorphic floral symmetry, but can 

only be distinguished by some qualitative characters like: Phylotaxy of the leaf, Leaf type, 
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presence / absence of petals, type of bracts, terminal flower, leaf pubescent, stipules, sexuality of 

plant, flower color, leaf type, leaf shape, leaf apex and leaf base as well as some quantitative 

characters studied ranging from plant height to leaf length and width.  

 

Morphological characters among all the Euphorbiaceae species had been reported by Sangha and 

Gayatri, (2014).  In this study, species belonging to the same genus share same characteristics 

such as leaf shape, leaf apex, leaf type, phyllotaxy, leaf base, leaf margin, flower position and 

presence/absence of petals and correspond to the report made by Natasha, (2014). The variation 

in flower color might be due to genetic factors manifested in biochemical pathways resulting in 

production and accumulation of different chemicals in the petals.    

The results of the dendogram (morphometric technique) from the twenty one morphological 

characters used in analyzing the studied species produced three groups at 0.7 along the similarity 

indices metre. The first group consists of the genus Jatropha with J. curcas and J. gossipifolia 

which branched at phenolic line 0.8 while the second group consist of the genus Acalypha and 

Manihot.A. hispida and A. wilkesiana branched earlier at the phenolic line at 0.815 while a 

distant M. esculenta joined at 0.75 along the similarity indices metre. The third group consists of 

the genus Euphorbia: E. heterophylla and E. hirta joined further along the similarity distance 

indices meter at 0.715. The result from the dendogram validated previous systematics on this 

taxa (Euphorbiaceae), as all operational taxonomic units (OTUs) belonging to same genus 

grouped together, which is an indication that they are more related to each other. This finding is 

in agreement with that of other researchers who demonstrated how morphometric techniques can 

be used to analyze data for biosystematics studies (Onyeweaku et al., 2020; Ozimede et al., 

2019). 

In conclusion, the seven selected species from the family Euphorbiaceae studied although 

showed some similar characteristics but these similarities in their morphological attributes are 

not enough to group them into same genus. The dendogram buttresses this fact because, it 

classified species belonging to the same genus on same group as classified originally, thereby 

validating the existing systematics. Based on this study, it is recommended that the different 

species studied be left in their original genus since their characteristics conform to other research 

works but further research should be carried out with other lines of evidence using larger number 

of species from other genera in this family. 
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