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ABSTRACT

Four dry rot causing fungi (Fusarium oxysporium , Aspergillus niger, Rhizopus stolonifer, Penicilium
oxalicum) in yam (Dioscorea rotundata) tuber were isolated and identified, using Yam Dextrose Agar (YDA).
Three different plants leave extracts: Azadirachta. indica (neem), Nicotiana tabacum (Tobacco) and Aloe vera
were screened for fungicidal properties; and they were highly fungitoxic in vivo; using 10, 20, 30 and 40%
concentrations of hot and cold aqueous extracts Their phytochemical properties were determined and the three
plant extracts contained alkaloids and flavonoids, N. tabacum and A. vera contained sterols, while only N.
tabacum contained phenols (tannins). N. tabacum was observed to be more fungitoxic than A. indica and A.
vera. It was suggested that the presence of tannins in N. tabacum was responsible for its additional fungicidal
property.
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Introduction

Since the end of the Second World War, there has been a great boom in the use of pesticides throughout
the world. Despite the great justified alarm of the early sixties about the dangerous consequences to man and
the biosphere, of the use of pesticides (euphemistically referred to as “biocides”), man is still depending on
them in agricultural practices of today. Attempt to control plant diseases so far with chemical preservatives
(Ogundana, 1972) or the use of gamma radiation (Adesuyi, 1976), are either too sophisticated or costly for
average farmer in West Africa; coupled with the fact that the aim of a plant protector is to strive for optimum
ecological and economical relationship which leave other life forms space and resources within the ecosystem
(Gaby, 1988).

The use of pesticides of plant origin has been suggested by some workers as alternatives to synthetic
chemicals, in order to counter the potential hazards and pollution problems associated with the use of synthetic
chemicals (Amadioha and Obi, 1999; Amadioha, 2000; 2002). Recent studies has confirmed the efficacy of
plant extracts in the control of fungal diseases (Ejechi and Ilondu, 1999; Olufolaji, 1999; Amadioha and
Uchendu 2003; Taiga and Olufolaji, 2008), with the view to countering obvious pollution problems in the
environment and avoiding the toxic effects of synthetic chemicals on non-target organisms.

This research is aimed at screening fungicidal aqueous extracts of some selected plants for variation in
their photochemical properties. 

Materials and methods
 

Plant leaves that have been proven to possess fungicidal properties (A. indica, N. tabacum and A. vera)
(Taiga and Olufolaji, 2008), were collected and screened for phytochemical properties using various techniques
as indicated in the methodology (Bromine test, Lead acetate test, Adebiyi and Sofowora’s test and Salkowski’s
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test).
The dried leaves were separately micronized with a hammer mill into a fine powder, and kept for use

later. The succulent leaves of A. vera were used directly.

Cold water extraction was obtained by adding 40g of the powder of each plant leaf to 100 ml of distilled

water separately in 250 ml beaker. This was left for 24 hours and subsequently filtered through four fold of

sterile cheese cloth. These preparations gave 40% crude aqueous extract (Taiga and Olufolaji, 2008). Similarly,

the same quantity of A. vera leaf was blended with 100 ml of sterile distilled water, using a warring blender

and left for 24 hours before filtration.

Results and discussions

Previous Phytochemical studies of some fungicidal plants have shown the presence of tannins, alkaloids,

flavonoids and saponins (Harbone, 1973; Leven and Vilentinct, 1981; Olugbade et at, 1992; Encarta, 2006).

The results from the phytochemical studies showed the presence of secondary metabolites (Table 1.) especially

alkaloids in the tested plants which inhibited the growth of fungi (Taiga and Olufolaji, 2008, Amadioha, 2006,

2002, 2000, Amadioha and Obilor, 2002).Other secondary metabolites detected from the phytochemical studies

include: tannins, saponins, flavonoids and sterols (Table 1). Similarly, in a previous study by Olugbade et al

(1992), it was alkaloids in the bulb of Crinus jagus that possessed the antifungal activity on Candida and

Aspergillus spp.

The partial phytochemical screening of the tested plants, showed that N. tabacum, A. vera and A. indica

extracts contained alkaloids and flavonoids; while N. tabacum  extract that was observed to be more fungitoxic

(Taiga and Olufolaji, 2008), contained an additional component (tannins); this is absent in both A. vera and

A. indica extracts. 

Encarta (2006) reported that tannins have variable structures; some are called condensed tannins and they

are phenols of moderately complex structure, while others are esters of glucose or some sugars with one or

more trihydroxylbenzoic acids. Tannins can transform proteins into insoluble products resistant to

decomposition. 

Table 1: Screening of fungicidal aqueous plant extracts for phytochemical properties

PHYTOCHEMICALS TEST OBSERVATION INFERENCE INFERENCE INFERENCE

(N. tabacum) (A. indica) (A. vera)

Alkaloids M ayer's test Immediate turbidity and ppt. present Present. Present.

Tannins 1m1 of  aqueous Persistent forming absent

Extract + few Present. Absent.

Drops of bromine water

Saponins 1g of sample + 30ml of No persistent Absent Absent

water, warm  for 30 mins. form ing Absent.

Flavonoids (1) 5ml of aqueous Present.

Extract + 5ml of 10% Yellow solution. Present. Present.

NaoH. (2) 5ml of aqueous

Extract +5ml Present

of 10% lead acetate Coloured ppt. Present Present.

Sterols 2m l of conc.

H2 SO4+ extract. Brownish colour at interface Present. absent Present.

Alkaloids have been implicated in the prevention of yam tuber rot by traditional yam farmers. This brought

about the reported cultural practice of the Kru tribe in Africa, who cultivated the practice of whitewashing

injured yam tubers with wood ashes (alkaline) to prevent them from rottening (Coursey, 1967). Alkaloids

compounds associated with plant extracts were detected in all the plant extracts, suggestive that it is responsible

for their fungitoxicity.
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