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ABSTRACT

Leaf epidermal studies of three species of Euphorbia in Akwa Ibom Sate are described. The mature stomata were
paracytic, staurocytic, anisocytic, anomocytic, laterocytic and brachyparacytic stomata. The paracytic stomata was
the commonest. Abnormalities notice here include vertical and parallel contiguous stomata, stomata with one guard
cell, unopened stomatal pore, one subsidiary cell shared by two stomata varioudly orientated. Parallel and vertical
contiguous stomata were distributed on both surfaces of E. hirta and E. heterophylla but absent in E. milli. Leaves
are amphistomatic in E. hirta and E. heterophylla, but hypostomatic in E. milli. Uniseriate non-glandular trichomes
were distributed on both surfaces of E. hirta and E. heterophylla but absent in E. milli. Other systematically useful
characters are stomata index, guard cell area and the shape of the anticlinal cell walls can also be used for
distinguishing the species.
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INTRODUCTION

Family Euphorbiaceae, the spurge family consisting of about 322 germmd 8910 species are predominantly
cosmopolitan with strongest representation in teid tropical and sub tropical regions of both hephere [1, 2].

It is the sixth largest family in the world [3Euphorbiaceae is characterized by the unisexual and mostly dpeta
flowers, floral glands, the tricarpellary syncarpauistil and schizocarpic capsular with tree caouil persistent
columella or rarely with drupecious fruits, théeirrelationships among the genera are not sufilsieinderstood.

Euphorbia hirta L. is a slender stemmed annual hairy plant witmyrlaranches from the base to the top, spreading
up to 40cm tall reddish or purplish in colour. Leavare opposite, elliptic- oblong to oblong-lanaés| distichous,
1-2.5cm long. Euphorbia heterophylla L. in commonly called spurge weed. It is a hamlygleral species growing
between 30 to 70cm in height. The leaves at theuppd of the stalk close to the cyathium, haveikirsg scarlet

red colouration. Leaves are mainly 2-4 lobed andd-long by 1.5-3cm wide.

Euphorbia milli des maul. Is commonly called crown-of-thorns Chwisied, and is classified as a succulent plant
with thick fleshy leaves and stems adapted for mgttrage. The stems are 5-7 sided, greyish. Brovemched and
up to 2-3cm in height with many prominent grey gginThe leaves tend to be obovate (wider nearigheip to
3.5cm long and 1.5cm broad. The leaves have antirgin and are spirally arranged on the stem.

E. hirta is also believed to be used in the treatment okesrmte [4]. Not only do the leaves cure snakeshite
applying crushed leaves to a wound can also steedblg and it contains anti-inflammatory agents taa speed
the healing of pimples, wounds and boils wiiléheterophylla acts as a purgative. The decoction of the leavés of
heterophylla when eaten purges [4]. The decoction of the robEs hirtais used to heal various female disorders. It
increases lactation in nursing mothers who arepnatiucing enough milk, but it should never be adstémed to
pregnant women, as this may induce miscarriage [5].
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Folk remedial combination for piles contain ageexsacts of the two plant speciEshirta (Euphorbiaceae) and
Gomphrena celosioides atAmaranthaceae) [6]. E. hirta is traditionally used in the treatment of worm wtgion,
communicable disease like gonorrhoea and varionsistections like pimples [7].

Taxonomic significance of foliar epidermis in sommembers of the familfEuphorbiaceae in Nigeria has been
investigated by [8]. Foliar epidermis is one of thest noteworthy taxonomic characters from the dyistematic
point of view and the taxonomic studies of a numifefamilies are made on the basis of leaf epidef®j, [10],
[11], [12]. Although taxonomists lately realizecettimportance of microscopic features of the epidgrtaxonomic
monographs are now considered incomplete witharmtfi 3].

Epidermal cells are quite variable in their confafion. The characters, which have been provere toflsystematic
value, are cuticular characters, epidermis, stonsafasidiary cells and trichomes [14]. The taxormsignificance
of epidermal morphology is well documented in batahliterature [15].

In this present study, the investigation of stornatal trichome types in some Euphorbia species isattempt to
reveal additional characteristics feuphorbia species, which might be useful for identificatiamnd assessment of
the taxonomic relationships among species studiditeageneric and species level.

MATERIALS AND METHODS

The fresh leaves of three speciegophorbia (E. hirta, E. heterophylla, andE. milli) were collected form a bush in
Uyo Local Government Area of Akwa Ibom State. Amairal studies were carried out using the methottshbe

MICROSCOPIC EXAMINATION

Small sizeable portions of the leaves of the spensnwere obtained from standard median level ofiredtand
well-expanded leaves. Epidermal peels of both iabaxd adaxial surfaces were made by placing eaé blade
taken from a standard median portion of the leawes clean glass slab, with the surfaces to beestudcing
down. The specimens were irrigated with water mgjdt downwards from one end, and then the epideahbve
the desired surface was scraped-of carefully wiiharp razor blade. The loose cells were washeg &wm the
epidermal peels with the aid of soft camel hairshbrand water until the desired epidermis below reashed. The
epidermal peels were stained in 1% aqueous solatfid@afranin O for 4-8 minutes, rinsed carefullyviater to
remove excess stain and mounted in 10% glycerchré@aell area was calculated by multiplying theindth and
width by Franc6s constant which is 0. 7854. Themstal index was determined according to [16] using
formula:

S x 100

E+S 1 = Stomatal Index (SI)

Where S = number of stomata per unit area
E = number of epidermal cells in the same area.

The partially cleared leaves were further cleare8% domestic bleach for about 20-30 minutes usdglight. The
portions were again washed in several changes @fraad stored in 50% ethyl-alcohol for anatomatatlies. The
cleared portions of the leaves were stained in §i#eaus solution of safranin 0 for 3-5 minutes thashed in 3-4
changes of water to remove excess stain and mowmetl0% glycerol and specimens were observed at X40
objective magnification.

All microscopic measurements were made with theo&ah ocular micrometer; these measurements veareected
by the ocular constant with respect to the powateurwhich they were taken with a Motic microscopesion
2.0ml.

RESULTS
Epidermal Cells
The epidermal cells on both surfaces are mainlygmial and irregular on the epidermis in the ttspecies. The
smaller cell is recorded iB. hirta (9.8um) Table 1. The epidermal cell on the abasiaface are highly undulated
in E. milli (25. um) Table 1. The epidermal cell on the abastaface is highly undulated for all the speciekilev
the adaxial surface are undulate.

The anticlinal cell walls are highly undulated fabaxial surfaces, while it is undulate f&r hirta and E.
heterophylla, but straight inE. milli. Epidermal cell size is higher in adaxial surf&emilli. In the surface view,
prominent papillae gives the impression being $tmécin centre of cellome if. heterophylla (Plate 1a-b) but
absent irE. hirta andE . milli.
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Stomata
Generally, stomata occur on both surfaces, theeleave amphistomatic exceptanmilli which is hypostomatic.
heterophylla has the smallest stomata (12.3um) (Table 1) vthéddargest stomata were found Brmilli (24.3um)
Table 1.

The mature stomata were staurocytic, anisocytieremytic, brachyparacytic and laterocytic stomatauodng in
both surfaces oE. hirta, E. heterophylla, except i&. milli. There are irregularly and evenly distributed athb
surfaces in some cases and their axes are orientdiferent directions. Paracytic stomata wereratant in both
surfaces. Stomata index varied between the twoiesp@n both adaxial and the abaxial surface (F2at§. The
highest stomatal index was found in the adaxidbserofE. hirta (57.1) and the lowest stomatal index were found
on the adaxial surface & milli (14.2). Guard cell area in abaxial surfacecohirta (2144.4) are longer than those
on the adaxial surface & heterophylla (243.8).

-

Plate 1B: P.P: Prominent Papilae irEuphorbia heterophilla (upper Surface) x400
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Plate 2B: LS: Laterocytic and A.S: Anisocytic Stom#a of E. milli (upper surface) x400
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Plate 2D: A.S: Anisocytic with Unopen pore Stomataf E. hirta (upper surface) x400 subsidiary celbf E. heterophylla (lower surface)
x400

Abnormal Stomata
Various abnormal stomata were observe#.ihirta andE. heterophylla, these include vertical contiguous stomata,

parallel contiguous stomata with one guard celgpemed stomatal pore, one subsidiary cell sharggvbystomata
(Plate 3a-b).

Hairs

The morphology of trichomes including their sizéage and frequency which are of characteristicerést.
Trichomes are scanty present at the upper surfagehirta, non glandular uniseriate hairs are present wihtpd
apices or tapering apices were founcEirhirta andE. heterophylla, but absent irE. milli. The sizes of trichome
found on Ehirta varied from 343.8 um to 265.8 umHnheterophylla respectively (Plate 4a-bE. hirta was 343.8
long and 16.5 wide whilE. heterophylla was 265.8 long 12.2 wide.
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Plate 2F: Paracytic Stomata ofuphorbia milli (lower surface) x400
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Plate 3A: V.C: Vertical contiguous stomata oEuphorbia hirta(upper surface) x400

Plate 3B: P.S: Parallel contiguous Stomata and US. Unopened Stomata pore oE. hirta (lower surface) x400
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Plate 4B: Uniseriate trichome ofEuphorbia hirta (lower surface) x400
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Table 1 Epidermal Features ofE. hirta, E. heterophylla and E. milli

Species Stor(r:la:]tqa)l size Epidermal cell size (um) Non-(gl;llgqn)dular Guard cell area (um¥ | Stomatal Index (%) Epidermal cell wall Stomatal Dstribution
E. hirta Ab Ad Ad Ab Ad L Ab Ad Ab Ad Slightly sinous to wavy| Amplistomatic
’ 24.5x18.8 24x19 15.5x 9.8 13.8x13.5 | 103.8x103.3 343.8x16.5 2144.4x605 2.2x35| 52.6x55.3 57.1x50.5
E heterophylla Ab Ad Ad Ab Ad Ab Ad Ab Ad Slightly sinous to wary Amplistomatic
24.3x15.3 12.3x17.1%5 15.5x12.8 14.3x 6.8 | 265.8x12/2 195.8x16.2 243.8x 622 309x 69| 50x55 53.3x47.3
E. milli Ab Ad Ad Ab Ad Slightly sinous to wary Hypostomatic
i 24.3 x 15.3 25.5x 48.8 - - - = = — — 963 x 71 31.4x52.4 14.2x24.8
- Adaxial Surface (upper)
- Abaxial Surface (lower)
- Length
- Breadth
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DISCUSSION

Taxonomic relevance of vegetative anatomy in taiéndtation recognition has been reported by [1I8], [19],
[20].

The present investigation describe the epidermatsitre of three species Bf hirta, E. heterophylla, andE. milli.
The cell shape may be polygonal and irregular entkinee species. The anticlinal cells are highlgulated on
abaxial forE. hirta andE. heterophylla but straight inE. milli. The largest cell was in Hilli. The leaves were
amphistomatic irk. hirta andE. heterophylla but hypostomatic ift. hirta andE. heterophylla but hypostomatic in
E. milli. A combination of different types of stomata his®deen observed here on the same surface ofjan or
species investigated.

The presence and combination of different typesstoinata on the surfaces of leaves can be as useful
classification and delimitation. Their findingstime three species &uphorbia studied exhibited this; it is possible
for most species to have more than three typesoafata. This has been shown by [21] on Solana¢2agon the
variation in the structure and development of foktomata in theEuphorbiaceae [23] on leaves anatomy of
Euphorbia. The presence of various types of stomata indka is of taxonomic interest in these studies, bseat
can be use to distinguidh hirta, E. heterophylla in having paracytic, anisocytic, anaytic, laterocytic on the
adaxial but absent iB. milli this is in agreement with [21].

Abnormal stomata were parallel contiguous, vertamitiguous stomata with one guard cells, unopgroed one

subsidiary cell shared by two stomata occurred&ohirta E. heterophylla, such abnormality has been desctilyed
[23], in the studies of anatomy &uphorbia. The importance of abnormalities in leaves havenbibe result of
environmental factor as confirmed by [24].

The occurrence of curved walls in some of the gmeeigreed with the suggestion of [10] that curved 8 a
mesomorphic character and that environmental cond#uch as humidity play a significant role inetetining the
pattern of anticlinal cell wall.

The structural pattern of the epidermal wall onhbatlaxial surface can be taxonomically employedaixa.
Stomatal Index is independent of the environmenré Sir portion of the leaf surface size of the weeing
epidermal cell [16] and also highly constant foy aiven species.

The variation in stomatal index observed in thaseiss can be reasonable employed in delimitinguphorbia
species. Stomatal index is highly constant for gimgn species and the value is more uniform uperatiexial than
the adaxial surface. The role of stomatal indesyistematic work to separate species has also bpented by [25],
[26] and [8].

The guard cell area in abaxial surfaceEofhirta (2144.4) are longer than those on the adlatigface ofE.

heterophylla (243.8) and Stomatal index can alsadegul for Identification of the studied taxa. Mgplant groups
show great diversity in their indument, some of allhare of taxonomic importance while ecologicaliatan may
affect the degree of hairness. The type of hairsisally constant in many species or species gf@ip.and many
researchers have found the presence or absencymeslof trichomes on the epidermal surface assifieation

tools. [28], [19], [20].

[16] has long suggested that the types of epidetritdlomes can frequently delimit species, genertamilies in
plant. Difference in trichomes types were employsd[26] to delimit species in th&ernonia genus. In these
studies, trichome occurred on both surfaces. ¢firta andE. heterophylla but absent ife. milli.

Although quantitative, the variation in trichomenggh observed in this study can be reasonable emglin
delimiting the species.

CONCLUSION

Leaf epidermal characters are of taxonomy sigmifieain the members of the famByphorbiaceae. With this they
can be separated and distinguished based on ttoeiata, epidermal cells as these features whichbaneg
influenced by environmental factors are preserdlarost every leaf surface. Therefore the stomatialeemal cells
are micro morphological features on leaves epidesudace and can be used to identify separataffarehtiate
plant species.
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