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Abstract 

A study was carried out at the Crop Protection Laboratory of Micheal Okpara 

University of Agriculture, Umudike. To determine the Efficacy of Plant Extracts 

on Post Harvest Control of Plantain (Musa paradisiaca) fruit rot. From the result 

obtained both Vernonia amygdalina and Azadirachta indica effectively inhibited 

the growth of banana fruit rot causing organism when it was cultured by 

76.75% and 59.44% respectively for Aspergillus niger, and 69.34% and 58.75% 

for Fusarium moniliforme after 5 days of incubation. The inhibiting effect of the 

plant materials increased the period of incubation. However, the cold water 

extracts of V.  amygdalina was more effective than that of A. indica in the control 

of A . niger, while A.  indica was more effective than V. amygdalina for F. 

moniliforme in the culture treatment, and this was significantly different at p< 

0.05 level. 

Key words: Efficacy, Cold water extracts, V. amygdalina, A. indica, Inhibitory 

effect, Growth,       F. moniliforme, A. niger, Storage rot and Plantain fruit. 

INTRODUCTION 

Bananas (Musa paradisiaca / sapientum) belong to the family Musaceae. The fruit is 

produced by the largest herbaceous flowering plants of the Genus Musa. Asia is the 

centre of domestication with two species, Musa accuminata which originated from 

Malaysia and Musa balbisiana from India (Ortiz and Vuylsteke, 1994). The species can 

be differentiated by its leaves variation, fruits number and type of genomes found in the 

plant cells. 

The two main routes, through which bananas were imported into the African continent 

and other countries of the world, were the Indian Ocean to the East coast of Africa and 

through the holy land to Northern Egypt (Smale, 2006). Banana production is found 

mainly in the southern states of Nigeria, with a larger concentration of production in 

Benue and Plateau States, while isolated production are found in Bida areas (Arene, 

1996). 

Musa species are grown in about 107 countries of the world, primarily for fruit, fibre; 

banana wine and as ornamental plants. In the year 2013, among the main world food 

crops, banana was rank fourth after rice, wheat and maize in financial value (Holmes, 
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2013). It is believed that it has the potential of reducing regional food insecurity, 

alleviate poverty and malnutrition through improve quality nutrition in human diet 

(Potassium-467mg and Sodium-1mg). 

Bananas have medicinal values which help to activate the cells of the stomach and 

maintain normal blood pressure and heart function when consumed (Dunjic, et al., 

1993). The flour is used in the treatment of bronchitis, dysentery, ulcers etc. The cooked 

flower is given to diabetic patients. The astringent plant sap eases hysteria, acute 

dysentery and diarrhea, and it is applied on hemorrhoids, insects bite etc. The young 

leaves are placed as poultices on burns and other  

Skin infectious diseases. The ash of the unripe peel with the leaves is prepared to treat 

dysentery, diarrhea, malignant ulcers etc. The root is prepared to specification to treat 

digestive disorder, dysentery and other ailments. Banana seed mucilage is administered 

to treat catarrh and diarrhea in India (Morton, 1987). 

One of the major problems limiting the production of banana includes post harvest 

losses caused by pathogenic organisms. In Nigeria, up to 40% of the harvested crop is 

lost during distribution. Also post harvest diseases usually cause great losses of fresh 

fruits and vegetables, by reducing its value (Olorunda, 1996). The two primary post 

harvest diseases of banana fruit are crown rot and anthracnose, which appear on 

ripening fruits either at points of sale (Market stalls, grocery stores) or later after 

purchase. The occurrence of the two diseases is linked to poor Integrated Pest 

Management Practices (IPM), from the field, as a result of unclean packaging and 

improper post harvest handling of produce (Nelson, et al., 2006). The pathogen 

Colletotrichum musae, has been identified to cause both crown rot and antracnose 

diseases, while other fungi in the Genera, Fusarium, Acremonium, Verticillum and 

Curvularia, only cause crown rot disease. 

Studies on antimicrobial activities of plant extracts have shown the exhibition of natural 

chemical properties as possible sources of non-phototoxic, systemic and easily 

biodegradable alternative pesticides. Neem oil extracted from the seed kernels was 

found to be very efficacious in the control of storage diseases of agricultural produce 

(Amadioha and Uchendu, 2003). In view of this, further sustainable research with the 

use of plant botanicals, to ascertain the active ingredient responsible, for the post 

harvest control measures on the shelf-life of banana; with these objectives:- 

1. To isolate the micro-organisms causing storage rot in banana fruits. 

2. To identify the pathogenic organisms and, 

3. Evaluate the active ingredients in the plants extracts. 

   

MATERIALS AND METHODS 

This study was carried out between May through December, 2013 in the pathology 

laboratory of the Department of Plant Health Management, Michael Okpara University 

of Agriculture, Umudike. The study involves the use of infected plantain fruits bought 

from market stalls in Umuahia. The infected and healthy (uninfected) plantain fruits 

were collected separately in sterile polyethylene bags and taken to the laboratory for 

further investigation. The fruits were sterilized using 70% ethanol to destroy possible 

contaminants on the surface of the plantain fruits. An Oven was used to sterilize the 

Petri dishes and other glass wares. Potato Dextrose Agar (PDA) was used to isolate the 

rot causing organism. About 13.9g of the PDA was put in1litre conical flask and then 

made up to 1litre using sterile distilled water. The flask was covered with cotton wool 

and aluminum foil, before it was autoclaved for 15mins at 1210C. The diseased plantain 

fruits was disinfected first with 70% alcohol and washed with distilled water before a 
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small piece (1mm) of the infected part was cut using a sharp sterile knife and then 

placed on the culture medium in Petri dishes. The inoculated plates were incubated for 

5days at room temperature (270C) and observed daily for fugal growth. Different 

colonies growing out of the inoculated piece of plantain fruit were sub-cultured to 

obtain pure cultures of each isolate. Fresh uninfected plantain fruits were surface 

sterilized and with a cork borer (5mm diameter) a hole was created on the plantain and 

a disc (5mm diameter) of each of the isolated was introduced. The hole was plugged 

with the removed plantain disc and then sealed with wax. The inoculated plantain fruits 

were put in a sterile polythene bag containing a sterile cotton wool soaked with distilled 

water (Micro humidity chamber) and incubated for 5days at room temperature. Isolates 

that caused rot were regarded as pathogen and identified, while those isolates that did 

not show rot symptoms were identified as saprophytes and discarded. The 

identification was made with the help of my supervisor. Fresh leaves of bitter leaf 

(Vernonia amygdalina – Plate:4) and Neem (Azadirachta indica – Plate:3) were washed 

with tap water and then with sterile water and weighed (100g) before they were 

pounded in a mortar with piston to produce paste. The paste was added to 100ml of 

distilled water at the concentration of 30% and stirred vigorously then allowed to stay 

for 1hr 30mins. to settle before being filtered using four folds of cheese cloth (Amadioha 

and Uchendu, 2003). The filtrates of each plant leaf were used as extract of plant origin 

in the experiment (Amadioha, et al., 2012). The plates containing each treatment were 

replicated 3times in two separate experiments and average taken to obtain mean radial 

growth for each treatment. A drop of the extract (0.5ml) was placed at the centre of a 

solidified culture medium and then spread evenly to form a film on the surface of the 

culture of the medium. The control experiment contained a drop of distilled water  

in place of the plant leaf extract. A disc of each of the isolates (5mm diameter) was then 

placed at the centre of the culture medium and incubated at room temperature. The 

diameters of the colony of the isolates were measured with a metre rule when the 

colony in the control experiment had reached the edge of the Petri-dish. 

The percentage growth inhibition by the plant extract was determined using, the 

formula by Amadioha (2003). 

    dc – dt   x    100   

Growth inhibition (%) =       dc               1 

 

Where      dc = diameter of colony in control experiment 

      dt = diameter of colony in treat plates 

Analysis of variance (ANOVA) was used to analyse the means and Least significant 

difference (LSD) was used to separate the means at 0.05 level of probability.  

 

RESULTS AND DISCUSSION  

The two pathogenic fungi isolated from rotted plantain fruits were Aspergillus niger 

(Plate2) and Fusarium moniliforme (Plate1) which were found to cause the rot of 

healthy (uninfected) plantain fruits during pathogenicity test. 

The Effect of cold water extract with Azadirachta indica and Vernonia amygdalina on 

Radial Growth of Aspergillus niger (Tables 1 and 2), showed a reduction in the radial 

growth of the pathogen as the period of incubation increased. This is an indication that 

the extract contains antimicrobial substances that inhibited the growth of the fungi by 

69.43% and 71.65% respectively, after 5days of incubation. The plants extracts could be 

used to control post-harvest rot of plantain fruit caused by A. niger. Similarly, Nduagu, et 

al. (2008) reported that, the leaf extracts of Azadirachta indica, Citrus limon, Ocimum 
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gratissimum, Vernonia amygdalina showed antifungal activity against Colletotrichum 

capsici due to presence of glycosides, saponins, tannins, alkaloids and flavonoids. Kumar 

and Yadam (2007) found that the leaf extracts of Azadirachta indica, Datura stramonium 

extract of Allium sativum reduced spore germination of C. capsici and C. gloeosporioides. 

Shovan, et al. (2008) reported that Azadirachta indica, Allium sativum, Allium cepa and 

Zingiber officinale extracts inhibited the radial growth and mycelia dry weight of the C. 

dematium 

The Effect of cold water extract with Azadirachta indica and Vernonia amygdalina on 

Radial Growth of Fusarium moniliforme when culture (Tables 3 and 4), also recorded an 

inhibitory effect with increased period of incubation. When the two plant extracts were 

compared after 5days of incubation, it was found that extract of V. amygdalina was more 

effective than the extract of A. indica with percentage growth inhibition of 76.75% and 

59.44% respectively, for A.  

niger. Also, the extract of A. indica was more effective than the extract of V. amygdalina 

with a  

Percentage growth inhibition rate of 69.34% and 58.75% respectively, for F. 

moniliforme (Table 5). The extracts of the two plant species reduced the growth of A. 

niger and F. moniliforme significantly, when compared with the control experiment. This 

is an indication that the presence of anti-fungal substance in the test-plants with V. 

amygdalina had a better inhibitory effect than A. indica with respect to A. niger. While A. 

indica recorded a stronger anti-fungal effect than  

V. amygdalina when treated against F. moniliforme.  

The results obtained from the study indicated that A. niger and F. moniliforme were 

fungal pathogens, causing storage rot of plantain fruit in markets stalls at Umudike and 

Umuahia, in Abia State. The cold water extracts of A. indica and V. amygdalina were 

effective in inhibiting the growth of A. niger and F. moniliforme in culture. This increased 

with period of incubation, an indication that the extracts contained anti-fungal 

substances that could be exploited in the control of fungal pathogen that caused storage 

rot of plantain fruit.  

The extracts of A. indica and V. amygdalina inhibited. The Effect of  A.  indica and V. 

amygdalina on Radial Growth of Aspergillus niger and Fusarium moniliforme in this 

study strongly suggest the presence of these antimicrobial properties in the plants and 

the possibility of using them for the control of pathogenic fungi. This is in agreement 

with the report of Akpa, et al. (1991) on the inhibitory property of Neem (A. indica) on 

mycelia growth of Colletotrichum graminicola, just as Amuchi(1989) reported the 

reduction on the radial growth of Rhizopus spp. by extracts of Occimum gratissimume 

radial growth of A. niger and F. moniliforme to varying degrees. The same type of result 

was obtained by Okwu and Morah (2007), reported that, the fruit extract of Dennettia 

tripetala inhibited Aspergillus niger. 

 The difference in the efficacy of the plants may be due to the presence of different 

active ingredients. The anti-fungal activity of the extracts within the period of 

incubation showed that the active ingredients were more pronounced with increase in 

incubation period indicating that the active ingredients were persistent and increased 

as the period of incubation increased. The inhibitory effects of extracts of these plants 

against F. moniliforme and A. niger showed that storage rot of plantain fruit could be 

exploited in post harvest control of plantain fruit rot by farmers and consumers alike. 

The plants extract are not only readily available but also, easy to prepare and cost 

effective to farmers.   
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CONCLUSION AND RECOMMENDATION        

The inhibitory effects of the plants extract against the rot-causing organisms can be 

applicable in the control of post – harvest rot of plantain and banana fruits by farmers 

and consumers alike. Cold water extract of A. indica and V. amygdalina are therefore 

beneficial to farmers in the control of storage rot of bananas fruits, caused by Aspergillus 

niger and Fusarium moniliforme. It is degradable, can be source locally, readily available; 

and environmentally friendly than synthetic fungicides.  

 

Table1: Effects of Azadirachta indica on Radial Growth of Aspergillus niger 

Incubation period (Days) Dc Dt Dc - Dt Growth inhibition % 

1 0.33 0.23 0.10 30.30 

2 1.80 0.65 1.15 63.89 

3 2.50 0.83 1.67 66.80 

4 2.80 0.93 1.87 66.79 

5 3.50 1.07 2.43 69.43 

LSD P < 0.05 0.18 0.10 0.17 0.65 

Note: Dc = Diameter in control Experiment, while Dt is Diameter in Treated Plate. 

Table2: Effects of Vernonia amygdalina on Radial Growth of Aspergillus niger 

Incubation period (Days) Dc Dt Dc - Dt Growth inhibition % 

1 0.51 0.43 0.08 15.67 

2 2.22 0.71 1.51 63.02 

3 2.68 0.83 1.85 69.02 

4 3.40 1.04 2.36 66.41 

5 3.88 1.10 2.78 71.65 

LSD P < 0.05 0.18 0.05 0.12 0.70 

Note:Data are means of three replicates. Dc=Diameter of fungal colony in control 

experiment 

Dt is Diameter of fungal colony in plates treated with plant extract. 

Table3: Effects of Vernonia amygdalina on Radial Growth of Fusarium 

moniliforme 

Incubation period (Days) Dc Dt Dc - Dt Growth inhibition % 

1 0.51 0.43 0.08 15.67 

2 2.22 0.71 1.15 68.02 

3 2.68 0.83 1.85 69.02 

4 3.40 1.04 2.36 69.41 

5 3.88 1.10 2.78 71.65 

LSD P < 0.05 0.14 0.11 0.11 0.66 

Note: Dc = Diameter in control Experiment, while Dt is Diameter in Treated Plate. 
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Table4: Effects of Azadirachta indica on Radial Growth of Fusarium moniliforme  

Incubation period (Days) Dc Dt Dc - Dt Growth inhibition % 

1 0.51 0.33 0.18 35.30 

2 2.22 0.61 1.61 72.52 

3 2.68 0.62 2.06 76.87 

4 3.40 0.68 2.72 80.00 

5 3.88 0.70 3.18 82.00 

LSD P < 0.05 0.14 0.02 0.12 0.70 

Note: Dc = Diameter in control Experiment, while Dt is Diameter in Treated Plate. 

Table 5: Percentage Growth inhibition of Aspergillus niger and Fusarium 

moniliforme with Extracts of Azadirachta indica and Vernonia amygdalina after 

5Days of incubation 

Plant Extract Aspergillus niger Fusarium moniliforme 

Vernonia amygdalina 76.75 58.75 

Azadirachta indica 59.44 69.34 

LSD P < 0.05 0.25 0.53 

 

 
Plates 1 and 2: Fusarium moniliforme and Aspergillus niger in culture 

 
Plate 3: Azadirachta indica leaf 
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Plate 4: Vernonia amygdalina leaf 
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