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Abstract. This study is aimed at using macro and micro morphological features of the leaves for reliable 
identification of five taxa of Euphorbia. Standard methods are used in the study. The obtained results 
have shown that the leaf surface of E. hirta is pubescent, while in the other four taxa is glabrous. As their 
diagnostic features, E. hirta has an oblique leaf base and tetracytic stomata on the abaxial surface and 
E. heterophylla shows variable leaf shapes, with incised margins and actinocytic stomata on the abaxial 
surface. E. hyssopifolia has oblong leaves with rounded base and anisocytic stomata, while E. milii has 
obovate leaves with cuneate base and hypo-paracytic stomata. Cordate leaf base and staurocytic stomata 
on the abaxial surface are diagnostic of E. prostrata. Foliar epidermis of E. hyssopifolia and E. prostrata 
is reported here for the first time.
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Introduction

The genus Euphorbia L. is cosmopolitan and contains over 
2000 species (Kumar & al. 2010; Okanume & al. 2017). Ac-
cording to Hutchinson & Dalziel. (1954), 30 species of the 
genus were found in West Africa and about 21 of them 
are well represented in Nigeria. The Euphorbia species are 
mostly herbs, occasionally shrubs but seldom trees (Da-
vis & al. 1994; Bolaji & al. 2015). The five Euphorbia taxa, 
namely E. hirta L., E. heterophylla L., E. hyssopifolia L., E. 
milii Des Moul, and E. prostrata Aiton, are used for treat-
ment of various diseases, such as chronic cough, asthma, 
rheumatism, dengue, toothache, constipation, bacterial 
and inflammatory diseases (Kumar & al. 2010; Okanume 
& al. 2017; Ekpo & Pretorius 2007; Perera & al. 2018).

Proper identification of the plant specimens by 
studying their various parts for true diagnostic features 
is necessary for their application in drug development 
(Odewo & al. 2020). Brinckmann, (2011) and Howard & 
al. (2012) have stated that problems of misidentification 
of many medicinal plants have caused much havoc in 
traditional medicine and cost lives. Although there have 
been earlier publications on these five taxa of Euphorbia, 
there has been no detailed study of the characters of their 
leaves. Hence, the present study aims at using macro 
morphological and micro morphological features of 
the leaves for reliable identification of the five taxa of 
Euphorbia of ethnobotanical value.
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Material and methods

Fresh specimens of E. hirta, E. heterophylla, E. hysso pi
folia, E. milii, and E. prostrata have been collected from 
Abakaliki metropolis and identified at Ebonyi State Uni-
ver sity and National Herbaria in Nigeria. The voucher 
num bers are EBS-H-0230, EBS-H-0231, EBS-H-0232, 
EBS-H-0233, and EBS-H-0234, respectively.

Macromorphological study. The qualitative 
and quantitative characters of the taxa were studied 
following the method of Nwankwo & Ayodele (2017). 
Leaf length and width were measured by a metre ruler. 
From each specimen, leaves were randomly selected 
and measured also by a metre ruler.

Foliar epidermal study. The epidermal preparation 
methods followed Ayodele & Olowokudejo (1997). 
Standard median portions of the mature leaves of the 
five Euphorbia taxa obtained by cutting with razor 
blade were soaked in concentrated trioxonitrate (v) 
acid for about three to seven minutes, depending on 
the nature of leaves. Appearance of air bubbles on 
the surface of the leaves indicated their readiness for 
separation. The leaves were transferred into water in 
a Petri dish by a pair of forceps. Adaxial and abaxial 
surfaces were carefully separated by teasing them 
apart and pulling the epidermis back with camel hair 
brush and dissecting needle. A camel hair brush was 
also used to remove the adhering tissue debris. The 
separated surfaces were rinsed in distilled water and 
then transferred into 50 % ethanol for about two to 

three minutes to harden. They were rinsed again in 
distilled water and stained with methyl blue for about 
five minutes; the excess staining was washed off in 
water. The samples were mounted in 25 % glycerol 
on slides, with the edge of the cover slips sealed with 
nail varnish to prevent dehydration. The slides were 
labelled appropriately and examined under a light 
microscope, and photomicrographs of each slide were 
taken at a magnification of ×400, using a Canon digital 
camera fixed on a light microscope and connected to a 
personal computer.

Results

The results have shown that the five Euphorbia taxa 
possessed simple leaves and were amphistomatic and 
trichomic, except for E. milii, which had paracytic 
stomata only on the abaxial surface and no trichomes. 
The epidermal cell shapes were mostly isodiametric 
on the abaxial surfaces of the five taxa. The results are 
summarized in Tables 1 to 3, with images in Figs 1, 2.

Discussion

The five species have simple leaves and capsuled 
fruits with three chambers. The leaf surfaces of the 
species are all glabrous, except for in E. hirta, which 
has pubescent leaves. The foliar epidermal features 

Table 1. Qualitative characters of the five studied Euphorbia taxa.
                 Characters 
Species

Lt Ls Hb La Lb If Lsf Lm Lar

E. hirta Simple Elliptic Herb Acute Oblique Axillary 
cymose

Pubescent Serrate Opposite

E. heterophylla Simple Lyrate Herb Acute Acute Terminal 
cymose

Glabrous Incised Alternate

E. hyssopifolia Simple Oblong/
lanceolate

Herb Acute Rounded Terminal 
racemose

Glabrous Serrate Opposite

E. milii Simple Obovate Shrub Mucronate Cuneate Terminal 
cymose

Glabrous Entire Whorled

E. prostrata Simple Elliptic Herb Mucronate Cordate Axillary 
cymose

Glabrous Entire Opposite

Legend: Lt – leaf type, Ls – leaf shape, Hb – habit, La – leaf apex, Lb – leaf base, If – inflorescence, Lsf – leaf surface, Lm – leaf margin, 
Lar – leaf arrangement.

Table 2. Quantitative characters of the five studied Euphorbia taxa.
                          Species 
Characters

E. hirta E. heterophylla E. hysopifolia E. millii E. prostarata

Leaf length 0.5(2.4±0.2)3.5 2.8(4.4±0.2)6.2 0.6(2.2±0.2)2.8 6.5(7.9±0.2)9.1 0.2(0.5±0.1)0.6
Leaf width 0.4(1.1±0.1)1.8 1.9(2.6±0.1)3.5 0.2(0.7±0.1)0.8 2.1(3.1±0.1)3.7 0.1(0.2±0.1)0.4
Petiole length 0.0(0.1±0)0.3 0.1(0.8±0.1)1.8 0.1(0.1±0.0)0.3 0.0(0.0±0.0)0.0 0.0(0.0±0.0)0.0
Notes: All measurement are in centimetres.
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of E. hirta and E. milii are almost in agreement with 
the results of Okanume & al. (2017), except that the 
number of arms (single or double) of the trichomes 
in E. hirta have not been specified. Besides, the cell 
shape of E. hirta and E. milii which is isodiametric on 
the abaxial surface, has been inadvertently reported as 
undulate. The five studied taxa were amphistomatic 
and amphitrichomic, except for E. milii, which was 
hypostomatic. The reported amphistomatic feature of 
E. hirta and E. heterophylla and the hypostomata of E. 
milii are in agreement with Essiett & al. (2012). Talebi 
& al. (2017) have reported anisocytic stomata only on 
the adaxial and abaxial surfaces of eighteen different 
Euphorbia taxa studied by them, but our studies have 

recognized different types of stomata ranging from 
paracytic to staurocytic on the adaxial and abaxial 
surfaces of the five studied taxa, except for E. milii 
(Table 3, Fig. 2). Disagreement in the reports of Talebi 
& al. (2017) and this one may be due to different 
environmental influences on the taxa, considering 
Stace’s (1965) statement that environment affects 
the epidermal features of plant species. Euphorbia 
heterophylla has shown sunken anisocytic stomata on 
the adaxial surface, which may be due to the plant’s 
efforts to reduce the rate of transpiration, as the study 
was carried out during the dry season. Undulate and 
sinuous anticlinal walls have been common among 
the studied taxa. The trichomes observed in the five 

Table 3. Qualitative characters of the foliar epidermis of the five studied Euphorbia taxa.
            Characters  
Species Stomatal type Cell shape Anticlinal wall pattern Trichome
Surfaces Ad. Ab. Ad. Ab Ad. Ab Ad. Ab.
E. hirta Ans. Tr/Ans Pentagonal Isodiametric Undulate Sinuous Satr. Satr.
E. hetereophylla Ans. Ats Pentagonal Hexagonal Straight Straight Satr. Satr.
E. hyssopifolia Ans. Ans. Pentagonal Isodiametric Undulate Sinuous Satr. Absent
E. milii Absent Pr. Irregular Isodiametric Undulate/sinuous Sinuous Absent Absent
E. prostrara Ans. Str. Irregular Isodiametric Straight Sinuous Absent Absent
Legend: Ad. – adaxial; Ab. – abaxial; Ans. – anisocytic stomata; Pr – paracytic stomata; Str – staurocytic stomata; Tr. – tetracytic stomata; 
Ats – actinocytic stomata; Satr. – single-arm trichome.

Fig.1. Photographs of the studied 
Euphorbia species, where: A – E. hirta, 
B – E. heterophylla, C – E. hyssopifolia, 
D – E. milii, E – E. prostrata.
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Euphorbia taxa have been single-arm unicellular and 
multicellular trichomes. Inferring from Margarita’s 
(1992) assumption that paracytic stomata are more 
primitive than the other stomata, E. milii, which 
pos sessed paracytic stomata, is primitive, while 
the species with tetracytic/staurocytic stomata are 
advanced. Euphorbia hirta can be easily recognized 

by the pubescent leaves and stems, with head 
inflorescence and tetracytic stomata on the abaxial 
surface. Euphorbia heterophylla possesses cymose 
inflorescence, hollow stems with leaves of variable 
shape, and actinocytic stomata on the abaxial surface. 
E. hyssopifolia can be recognized by its red pigmented 
stem, terminal racemose inflorescence and anisocytic 

Fig. 2. Photomicrographs of the foliar epidermal surfaces of the studied Euphorbia 
taxa, where: F – adaxial surface of E. hirta; G – abaxial surface of E. hirta; H – adaxial 
surface of E. heterophylla; I – abaxial surface of E. heterophylla; J – adaxial surface of 
E. hyssopifolia; K – abaxial surface of E. hyssopifolia; L – adaxial surface of E. milii; 
M – abaxial surface of E. milii; N – adaxial surface of E. prostrata; O – abaxial surface of 
E. prostrata; Mt – multicellular trichome; Tr – tetracytic stoma; Ats – actinocytic stoma; 
Ut – unicellular trichome; Ans – anisocytic stoma; Pr – paracytic stoma; Str – stauro-
cytic stoma; Tb – trichome base.
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stomata on the abaxial surface. Euphorbia milii is 
a shrub with thorns and paracytic stomata on the 
abaxial surface only, while E. prostrata is a decumbent 
herb with small leaves, axillary cymose inflorescence 
and staurocytic stomata on the abaxial surface.

Conclusion

The leaf shape, surface, size, position of inflorescence, 
and type of stomata on the abaxial surfaces of the 
five studied taxa are very significant for identification 
of these Euphorbia taxa. Part of the present studies is 
novel by contributing the fact of the foliar epidermis of 
E. hyssopifolia and E. prostrata, which is lacking in the 
works other authors, and is now recorded. Single-arm 
trichomes have been reported for the first time here.
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