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Extracts of leaf, root, soil and bark of Androstachys johnsonii Prain (commonly called Lembobo
ironwood) screened for antifungal activity had a significant inhibitory effect on the most of fungi tested
in this investigation. Of the four fungi tested in the present study Fusarium solani was significantly
inhibited by all extracts (that is, 0.01% of leaf, root, bark; 0.1% leaf, root, soil and bark; 1% of leaf, root,
soil and bark) of A. johnsonii from the lowest to the highest dilution. Aspergillus flavus was inhibited by
all extracts except 0.01% soil and bark leachates, whereas Aspergillus niger was killed by root and soil
extracts at all concentrations. The fourth fungus Trichoderma harzianum was inhibited by all extracts of
A. johnsonii ( that is, 0.01% of leaf, root and bark; 0.1% of leaf, root, bark and soil and 1% of leaf, root,
bark and soil extracts) except 0.01% soil extract. Therefore, we conclude that the crude extracts of A.
johnsonii exhibit significant antifungal activity. It would not be a wise idea to remove A. johnsonii and
use the site for agricultural practices; instead this tree can be used as a medicine to treat diseases

caused by fungi.
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INTRODUCTION

Androstachys johnsonii (A. johnsonii) is a large tree that
can grow up to 20 m. It is an evergreen tree that belongs
to the family Euphorbiaceae. The crowns are long and
slender, the trunks are long, bare and straight when in
dense stands, but in open stands, crowns are moderately
spreading, irregular round and sparse with lateral
branches fairly low down. The young twigs are covered
by a white villose layer. The stems of trees that grow on
sunny sides are grayish-white but stems of those growing
under shade are nearly black. Barks are grooved longi-
tudinally, resembling that of Colophospermum mopane.
Allelopathy is mediated by release of certain secondary
metabolites by plant roots and plays an important role in
the establishment and maintenance of terrestrial plant
communities. These plant secondary metabolites have
been isolated from various plants by many workers
(Adeshina et al., 2009; Adeshina et al., 2010; El-
Mahmood, 2009). It also has important implications for
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agriculture; the effects may be beneficial as in the case of
natural weed control or detrimental, when allelochemicals
produced by weeds affect the growth of crop plants
(Callaway and Aschehoug, 2000). Recently, Bais et al.
(2002), identified (t)-catechin as the root-secreted
phytotoxin responsible for the invasive behavior of
knapweed in the rhizosphere. Interestingly, (-)-catechin
was shown to account for the allelochemical activity,
whereas (+)-catechin was inhibitory to soil-borne bacteria
and fungi (Bais et al., 2002).

Fungi are important because they help to process dead
plant and animal matter through decay. Lots of string-like
fungi live tangled up with a plant’s roots and help to pass
on nutrients. Fusarium solani is the most common
fusarium species recovered in humans and animals
(O’Donnell, 2000). This fungus is an atiologic agent in
keratitis, endophthalmitis, cutaneous infections, burn
patients, mycetoma, sinusitis and septic arthritis.

Trichoderma harzianum is a versatile fungus used
commercially in variety of ways, including food and textile
biocontrol agents and plant growth promotion. It is used
for production of cellulases and other enzymes that
degrade complex polysaccharides (Harman and Kubicek,
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Table 1. Antifungal activity of leaf (LL); root (RL); bark (BL); soil (SL) extracts of A. johnsonii.

0.01% (mg/ml)

0.1% (mg/ml) 1% (mg/ml)

Fungi LL RL  SL BL LL RL SL BL LL RL SL BL
A. flavus + + - - + + + + + + + +
F. solani + + + + + + + + + + + +
A. niger - + + - - + + - - + +
T. harzianum + + - + + + + + + + + +

Key: LL, leaf leachates; RL, root leachates; SL, soil leachates; BL, bark leachates; +, active concentrations; -, not active concentrations.

1998). As noted, this fungus is used for the control of
plant diseases (Chet, 1993). For many years, the ability
of this fungus to increase the rate of plant growth and
development especially, their ability to cause production
of more robust roots has been known (Altomare et al.,
1999). Recently, Altomare et al. (1999) found that, one
strain increases the numbers of even deep roots at a
meter below the soil surface.

Aspergillus flavus is a fungus that grows by producing
thread like branching filaments known as hyphae. It can
also be pathogenic on several plant and animal species.
The fungus can infect seeds of corn such as maize
kernels, peanuts, cotton and nut trees (Scheidegger and
Payne, 2003). Payne (1998) coined out that, the growth
of the fungus on a food source often leads to contami-
nation with aflatoxin, a toxic and carcinogenic compound.
A. flavus is also the second leading cause of aspergillosis
in humans.

Aspergillus niger is commonly found as saprophyte
growing on dead leaves, stored grains, compost piles and
other decaying vegetation. The primary uses are for pro-
duction of enzymes and organic acids by fermentation.
Fermentation to produce enzymes such as glycoamylase,
pectinases, a-galactosidase, etc. may be carried out in
vessels as large as 100 000 L (Staiano et al., 2005).

MATERIALS AND METHODS

Root (main and lateral), bark (from trunk and shoots), leaf (young
and old) and soil of A. johnsonii and control of the same soil without
A. johnsonii were collected from Thengwe village, Limpopo
Province, South Africa, during summer and air dried at room
temperature. Each pulverized part (10 g) was soaked in 100 ml
acetone and shaken for 24 h. The mixture was then, filtered through
Whatman no. 2 filter paper under suction to obtain the extract.
Extracts were concentrated to dryness under reduced pressure at
40°C with a rotary evaporator. The extracts were serially diluted to
obtain a concentration range of 1.0 to 0.01 mg/ml in acetone and
stored for further use. To obtain concentrations from 1% to 0.01%,
firstly 10 g of each extracts (root, bark, leaf and soil) was diluted by
adding 10 ml acetone. The pour plate method was used in this
investigation.

Fungal isolates

Four fungal species (Table 1) were obtained from the Department
of Microbiology and Plant Pathology, University of Pretoria. Each

organism was maintained on nutrient agar (Biolab) and an inoculum
was recovered for testing by growth on a potato dextrose nutrient
agar (Biolab) for 24 h. The potato dextrose nutrient agar was pre-
pared by dissolving 39 g (as per the instruction on the bottle) of
potato dextrose powder in 1 L of distilled water. The mixture was
boiled for 1 min to completely dissolve the powder. It was then,
autoclaved at 121°C for 15 min.

Antifungal bioassay

The pour plate method was used in this investigation. The amended
5 ml of plant extracts were added to 15 ml of potato dextrose
nutrient agar medium in Petri dishes and swirled carefully before
congealing. Different concentrations were prepared to find out the
degree of fungal growth. A negative blank containing nutrient agar
and 2% acetone served as control (Mathekga et al., 2000). The
prepared plates were inoculated with disks obtained from actively
growing margins of fungi plates (that is, before spore formation) and
incubated at 25°C in dark for three days. Plates were examined and
complete suppression of growth was required for the extract to be
declared bioactive. Three replications were used per treatment.

RESULTS AND DISCUSSION

Of the four fungi tested in the present study F. solani was
significantly inhibited by all extracts of A. johnsonii from
the lowest to the highest dilution. A. flavus was inhibited
by all extracts except 0.01% soil and bark leachates,
whereas A. niger was killed by root and soil extracts at all
concentrations. The fourth fungus, T. harzianum was
inhibited by all extracts of A. johnsonii except 0.01% soil
extract.

This research has revealed that, A. johnsonii may be
selected as one of plants utilized in traditional medicines.
Results showed high activity of leaf extract of A. johnsonii
against the four tested fungi. EI- Mahmood et al. (2010)
worked with the Gmelina arborea leaf extracts which
showed higher activity than the stem bark extracts. Most
leachates are antifungal at low MIC (Minimum inhibition
concentration). The success of the ethnobotanical
approach to drug discovery can no longer be questioned.
Historical and current discoveries attest to its power
(Cox, 1994). Medicinal plants are the “backbone” of
traditional medicine (Farnsworth, 1994). The types of
diseases or complaints treated are ailments of the
digestive tract, general pain wound dressing and inflam-
mations but this natural antifungal activity can be rapidly



lost because of seasonal changes presumably due to
chemical or enzymatic degradation of the active com-
pounds (Prusky et al., 1983). Even though A. johnsonii
exclude other plant species from growing in its site, it
represents a potential source of effective fungicide.

For a biologically active compound like fungicide to
have activity it must first diffuse from its site of appli-
cation, usually the exterior of the cell, to its site of action,
often within the cell and then, partition itself onto the
active site (Hansch and Lien, 1971). The rate of these
events will depend on the lipophilicity of the compound.
Once at the active site, the compound has some
chemical and physical effect that accounts for its activity.
There is a growing consensus that, in most systems, anti-
fungal agents exert their toxicity by some membrane-
associated phenomenon (Laks and Pruner, 1989), again
indicating the possible importance of lipophilicity for their
activity.

Adegoke et al. (2000) reported the inhibitory effect of
limonene, the constituent of Cinnamomum citrates oil,
against A. flavus and they confirmed that, limonene
caused injury on membrane of susceptible organism. In
other studies, clove and cinnamon powder were ob-
served to promote the total inhibition of A. niger mycelial
development in all doses tested (Hitokoto et al., 1980).

Conclusions

Results of this study showed that, A. johnsonii extracts
had a significant inhibitory effect against the four fungi
tested. We therefore conclude that, the crude extracts of
A. johnsonii exhibited significant antifungal activity. It was
pointed out in the previous study that, it would not be a
wise idea to remove A. johnsonii and use the site for
agricultural practices, but this tree can be used as a
medicine to treat diseases caused by fungi. People from
the far Limpopo Province where these trees are found
dominant, can on the other hand benefit from this tree as
an antifungal agent.
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