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Foliar Micromorphology of Felicia muricata Thunb., A South African Medicinal Plant

A.O.T. Ashafa, D.S. Grierson and A.J. Afolayan
Department of Botany, University of Fort Hare, Alice 5700, South Africa

Abstract: The foliar micromorphology of Felicia muricata (Thunb.) Nees (Asteraceae) was observed with the
JEOL (JSM-6390LV) Scamung Electron Microscope (SEM). Both the abaxial and adaxial surfaces were
characterized by amisocytic stomata which were more prevalent on the abaxial surface than the adaxial surface.
The leaves have only one type of multicellular non-glandular trichomes that are long and cylindrical, tapering

to a sharp point and running parallel to the leaf surface in the direction of the apices. Crystal deposits were also
observed on the swiaces of the leaves near the stomata. Energy dispersive X-ray spectroscopy-SEM shows
that Na, Al, Si, and K were the major constituents of the crystal analyzed. Since no glandular trichomes were
present on the leaves of this herb, the bicactive components present in this plant may be produced in some

other tissues 1n the leaf other than the trichomes.
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INTRODUCTION

Felicia nuricata (Thunb.) Nees, also known as white
Felicia (English) and Thbosisi (Xhosa), 15 a member of the
farmly Asteraceae. It 1s a small drought resistant perenmnial
herb growing up to 20 cm in height. The leaves are simple
and are arranged in alternate manner. The species is
regarded as an mdicator of desertification, becoming
increasingly invasive in grassland regions of South Africa
(Jordaan and Kruger, 1993). F. muricata is one of the
species used by the traditional healers of southern Africa
i the treatment of headaches, pains or inflammations
(Hutchings, 1989a; Hutchings and Van Staden, 1994
McGaw et al, 1997, Okoli and Akah 2004). An
ethnobotanical swvey carried out among the traditional
medicine practitioners i the Eastern Cape revealed that
the plant, mixed with other plant materials, 1s used m the
management of cancer and for the relief of stomach
catthar. Tn addition to the scanty reports on the medicinal
uses of this plant, no mformation was found in literature
on the micromorphology of its leaf appendages. As part
of our ongoing study on the medicinal potentials of
F. muricata, it was decided to investigate the foliar
micromorphology  using  the scanming  electron
microscope. According to many workers, some
bioactive compounds of plants are found in the leaves
(Koduru et al., 2006; Aliero et al., 2006). In this study, we
present the micromorphology of the foliar appendages of
F. muricata. The leaves of many plants have been

reported to contain volatile essential oils (Magwa et al.,
2006; Sandri et af, 2007). Information on foliar
micromorphology can shed more light on the structural
features and their possible functional attributes in plants.

MATERIALS AND METHODS

Plants materials used for this study were collected in
August 2007 from one population of F. muricata growing
within the Alice campus of the University of Fort Hare.
The species was authenticated by Mr. Tony Dold, Selmar
Schonland Herbarium, Rhodes University, South Africa.
A voucher specimen (Ashafa Med. 2007/2) was prepared
and deposited in the Griffen Herbarium of the University
of Fort Hare.

Fresh leaves, 4-6 mm m length, were removed from
the aerial part of the plant and were fixed in 6% w/iv
glutaraldehyde in 0.05 M sodium cacodylate for 24 h.
After washing with 0.05 M cacodylate buffer (pH 7.5),
samples were dehydrated in a graded series of ethanol
(10 -100% =3} for 15 min per rinse. This was followed by
critical point drying with liquid CO, in an Autosampler 810
critical point diyer, and sputter-coating with gold
palladium in a Hummer V-sputter coater (Robinson et al.,
1987). Both the adaxial and abaxial surfaces were observed
in JEOL, (JSM-6390LV) Scanning Electron Microscope,
operating at 10-15 kV acceleration voltage. Images were
captured digitally using Microsoft image programme for
Windows.
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Fig 2 Micromorphology of trichomes of F) mwricata (a) trichome arrangements on abasdal, (h) adasdal surfaces, (c)
enlarged trichome with swollen patches or spots and () rudticellular segmented basal portion of the ttichome

Fig 3: Deposits of crystals at various leaf surfaces of F'omuricate. (2) crystal deposit around the stoma and (b)) shape
and general appearance of the crystals

present in the leawves of thiz species. [t is therefore Some crystal deposits were found on the surfaces of
plausible to assume that these secondary  metabolites the leaves, mostly around the stomata (Figo 35 Crystal
may be produced in other tissues within the leaf of  fommation iz a common feature on the leawes of many
F.omuricota Asteraceae, and has been variously classified as crystal
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