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ABSTRACT 

The in vitro biological control of the causal agent of the brown leaf spot disease of coconut seedlings 

namely: (green dwarf, yellow dwarf, red dwarf, and hybrid) was carried out with the aim of determining 

the efficacy of different extraction times and concentrations of Aframomum melegueta seeds extract in the 

control of the causal agent of the brown leaf spot disease. The crude extract of A. melegueta seeds was 

prepared at different extraction times and concentrations while the fungi associated with the brown leaf 

spot disease of the different varieties of coconut were isolated using the direct plating techniques. The 

result of the isolated fungi includes Pestalotiopsis theae, Botryodiplodia theobromae and Aspergillus 

niger at a percentage occurrence of 66.8%, 16.8% and 16.8% respectively. Pathogenicity test revealed P. 

theae to be the causal agent of the brown leaf spot disease of the different varieties of the coconut 

seedlings. The efficacy of the different extraction times and concentrations of A. melegueta on the 

different isolates of P. theae showed that the different isolates of P. theae recorded significant difference 

(P < 0.05) in response to the sensitivity of the different concentrations of 25%, 50%, 75% and 100% and 

the different extraction times of 24 hrs, 48 hrs and 72 hrs of A. melegueta seeds crude extracts. Inhibition 

activity was highest at 100% concentration at 72hrs extraction time. The ability of the A. melegueta 

extract to have inhibitory effect on the different isolates of P. theae was attributed to the presence of the 

phytochemical agents namely, alkaloids, flavonoids, glycosides, steroids, tannins and saponins detected in 

it.  
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 INTRODUCTION 

Coconut palm (Cocos nucifera Linn.) is one of the most important and useful palms in the world. 

It is the most useful palm in the agrarian economy of many nations worldwide; providing food, 

drink, shelter and raw materials for industries (Nair et al., 2003). It is also used as ornamental 

and food crop, providing oil, coconut milk, fibre from the husk, palm wine and timber for 

furniture and construction (Uwubanmwen et al., 2011). Coconuts have been distributed 

throughout the tropics by humans and since the nuts can float, the spread has also been assisted 

by ocean currents (Chan and Elevitch, 2006). They can be cultivated up to 1,000 metres above 

sea level and tend to grow best in places with a mean annual temperature of 25°C - 38°C and an 
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annual rain fall of 200 mm (Nair et al., 2003). Coconut palms have two natural subgroups simply 

referred to as “Tall” and “Dwarf” (Pradeepkumar et al., 2008). Most commercial plantings use 

Tall cultivars and each region has its own selections for example, ‘Panama Tall’ (syn.‘Pacific 

Tall’), ‘Ceylon Tall’, ‘Indian Tall’, ‘Jamaica Tall’ (syn. ‘Atlantic Tall’). The Tall cultivar group 

is sometimes given the name Cocos nucifera var. typica and the Dwarf cultivar group Cocos 

nucifera var. nana (Perera et al., 2009). Various diseases affect the coconut palm yearly bringing 

about reduction in yield of the coconut produce. Brown leaf spot caused by Pestalotiopsis theae 

attacks the nursery seedlings of coconut and decreases growth and development of the palm. 

 

Pestalotiopsis spp. belong to the Ascomycetes group of fungi. They are appendage-bearing 

conidial anamorphic form (Coelomycetes) in the family Amphisphaeriaceae (Kang et al., 1999). 
Species of Pestalotiopsis are common in tropical and temperate ecosystems 

(Maharachchikumbura et al., 2011) and may cause plant disease (Das et al., 2010), are often 

isolated as endophytes (Watanabe et al., 2010), or occur as saprobes (Liu et al., 2008). They are 

plant pathogens of tropical crops notably palms like Cocos nucifera, Elaeis guineensis, Pygmy 

Date palm (Phoenix roebelenii) where they can cause a fatal bud rot (Uchida et al., 2004), and on 

plants like Psidium guajava (Pandey et al., 1983), Camellia sinensis (Dutta and Begum, 1989) 

and Mangifera indica (Saw and Raut, 1995). Pestalotiopsis spp. cause leaf spots, petiole/rachis 

blights and sometimes bud rot of palms. Unlike other leaf spot and petiole blight pathogens 

which attack the leaf blade or the leaf petiole, Pestalotiopsis spp. attack all parts of the leaf from 

base to tip. They cause disease of both the palm leaf petiole and leaf blade, often the same time 

(Uchida et al., 2004). Pestalotiopsis spp can be controlled by various methods which include 

using botanical extracts. Plants like Aframomum melegueta have been shown over the years to be 

potent in controlling various microorganisms.     

 

Aframomum melegueta is a tropical herbaceous perennial plant of the genus Aframomum 

belonging to the family Zingiberaceae (Ginger family) of the angiosperms in the kingdom 

Plantae (Doherty et al., 2010). The seeds have pungent peppery taste due to aromatic ketones 

(Galal, 1996). It is a plant with both medicinal and nutritive values found commonly in rain 

forests. It is widely spread across tropical Africa including Nigeria, Liberia, Sierra Leone, 

Ghana, Cameroon, Cote D’Ivoire, and Togo. The phytochemicals obtained from the seeds of A. 

melegueta have been used for years in the treatment of infectious diseases. The grains of A. 

melegueta possess active ingredients that may be exploited for local development of 

antimicrobials (Oyegade, 1999). The presence of phenolic compounds in the seeds indicated that 

this plant is an antimicrobial agent, and this is because phenols and phenolic compounds have 

been extensively used in disinfections and remain the standard with which other bactericides are 

compared (Okwu, 2001). Extracts from A. melegueta seeds have therefore been used in treating 

wounds and prevention of infections (Okwu, 2004).  
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The aim of this study was to determine the efficacy of different extraction times and 

concentrations of A. melegueta seeds extract in the control of the causal agent of the brown leaf 

spot disease of coconut seedlings 

 

MATERIALS AND METHODS 

Collection of sample 

Infected coconut seedlings of four different varieties namely: green dwarf, yellow dwarf, red 

dwarf, and hybrid were collected aseptically in a sterile polyethene bag from Nigerian Institute 

for Oil Palm Research (NIFOR) nursery in Benin City, Nigeria. Detection and symptom 

description was by visual assessment of the necrotic yellow-brown spots on the leaves of the 

seedlings. The seeds of A. melegueta were obtained from a local market (Ugbogiobo) near 

NIFOR.  

 

Preparation of culture medium (Potato dextrose agar). 

Thirty nine grams of potato dextrose agar (PDA, Oxoid, England) was weighed and mixed in one 

litre of water and sterilized by autoclaving at a pressure of 15 psi and a temperature of 121°C for 

15 minutes. The medium was allowed to cool to room temperature; 0.02mg of chloramphenicol 

was aseptically added per 200 ml of sterile medium introduced at pouring into Petri dishes to 

inhibit bacterial growth. Inoculation and transfer of culture were carried out on sterile inoculating 

bench CRC model HSB 60*180, after surface sterilizing with ethanol. 

 

 

Isolation of fungi associated with brown leaf spot disease of coconut seedlings 

Isolation of fungi associated with the brown leaf spot disease was done by cutting small portions 

of diseased leaves showing symptoms of the brown leaf spot disease of the nursery seedlings 

with a flamed scalpel blade. These portions of leaves were weighed to be 1g, and sterilized in 

0.1% mercuric chloride solution for two minutes and rinsed in three changes of sterile distilled 

water. They were blotted dry with sterile filter paper, and plated in Petri dishes containing potato 

dextrose agar (PDA) medium. These were incubated at the temperature of 28°C ± 2°C for 3-7 

days. After incubation, different colonies of fungi associated with the brown leaf spot were each 

aseptically sub-cultured using a flamed inoculating loop, onto sterile plates containing PDA.  

Identification of isolates 
 

Fungal cultures were examined macroscopically and microscopically using a compound light 

microscope (model B-130 S/N 130725). The preliminary identification was done with the aid of 

laboratory manual of Commonwealth Mycological Institute (CMI) for identification of fungi and 

bacteria. Cultured samples were also sent to the Commonwealth Mycological Institute, England 

for confirmation. 
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Pathogenicity test of Pestalotiopsis theae  

Pathogenicity test was carried out after cultures were left to grow in PDA medium for 7-14 days 

and sporulate before viewing under the microscope which revealed presence of spores. Four (4) 

plates of the 7-14 days old cultures isolated from each of the four varieties of coconut seedlings 

were blended and spore count of 1.6 - 6.5×105 per ml was obtained using a haemocytometer. 

Forty (40) healthy coconut seedlings of different varieties (green dwarf, yellow dwarf, red dwarf 

and hybrid) at four-leaf stage were used for this study. Thirty two (32) healthy coconut seedlings 

(8 for each variety) were inoculated by puncturing the leaves to expose the tissues for rapid 

fungal invasion and spraying 10 ml of inoculum suspension of 1.6 - 6.5×105 spores/ml onto the 

leaves. The seedlings were then covered with sterile poly bags for 3 days to encourage a humid 

environment for the spores of the fungi, which served as the treatment. The other eight (8) 

coconut seedlings used for the control were inoculated with sterile distilled water. Spores from 

each isolate were inoculated in the same variety as the one from where it was isolated, without 

cross inoculation of the seedlings. Symptoms became visible after 12 weeks of inoculation. To 

confirm the presence of the test fungus in the inoculated coconut seedlings, healthy and infected 

coconut seedlings were taken to the laboratory for diagnosis. Samples were collected from the 

healthy and infected seedlings and surface sterilized. The tissues were then plated on sterilized 

PDA and incubated at room temperature. The test fungus was isolated from the infected samples. 

 

 Culture purification and preservation 

Pure cultures of the pathogen were obtained by aseptically transferring the hyphal tips onto PDA 

plates by using the flame sterilized tip of an inoculation needle. The plates were incubated at 

room temperature for seven days. Advanced hyphae were collected and transferred into test tube 

slants containing PDA and incubated at room temperature for seven days. After incubation, the 

slants were carefully observed for contamination and then stored at 4°C in a refrigerator for 

further use. 

  

Phytochemical screening of Aframomum melegueta seeds 

The methods described by Odebiyi and Sofowora (1999) were used to test for the presence of 

saponins, tannins, phenolics and alkaloids. Lieberman Burchad reaction as described by 

Harborne (1998) was used to test for steroids, while the Salkowski test was used to test for the 

presence of glycosides. 

 

Testing for saponins: Exactly 1 ml of each plant seeds extracts was placed into a test tube and 

diluted with 5 ml of distilled water. The mixture was shaken vigorously for two minutes. 

Persistent appearance of foam lasting for at least fifteen minutes confirmed the presence of 

saponins. 
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Testing for tannins and phenolics: One gramme of each ground plant seeds was separately 

stirred with 10 ml of distilled water and then filtered. Two drops of 5% FeCl
3
 reagent was added 

to the filtrate. Blue-black or blue-green colouration or precipitation confirmed the presence of 

phenolics and tannins. 

 

Testing for alkaloids: Exactly 0.5 g of each ground plant seeds was stirred with 5 ml of 1% HCl 

on a steam bath. The solution obtained was filtered and 1 ml of the filtrate was treated with a few 

drops of Mayer’s reagent. The turbidity of the extract filtrate on addition of Mayer’s reagent 

confirmed the presence of alkaloids in the extracts. 

 

Testing for steroids: One gramme of each ground plant seeds was separately added with 5 drops 

of acetic anhydride and then a drop of concentrated H
2
SO

4
. The mixture was steamed for 1 hour 

and neutralized with sodium hydroxide (NaOH), followed by the addition of chloroform. The 

appearance of a blue-green colour indicated the presence of steroid. 

 

Testing for glycosides: Exactly 1 ml of each plant seeds extracts was dissolved in 2 ml of 

chloroform. Tetraoxosulphate (vi) acid (H
2
SO

4
) was carefully added to form a lower layer. A 

reddish brown colour at the interface indicated the presence of a steroidal ring, that is, a glycone 

portion of the cardiac glycosides.  

 

Response of Pestalotiopsis theae to plant extract 

Crude plant seed extract of A. melegueta was evaluated in vitro to determine its efficacy as 

control against the mycelia growth of P. theae. Extraction of the phytochemicals from the seeds 

of A. melegueta was done for 24 hrs, 48 hrs and 72 hrs for different yield potentials of the 

extracts using the Lieberman Burchad method, and four concentrations (25%, 50%, 75% and 

100%) of the extract were tested against the test fungus. The four isolates of P. theae from the 

four varieties of coconut which showed different morphological characteristics like mycelia 

growth rate, growth pattern, mycelia colour and colour of fructifications also showed different 

responses to the extracts. The efficacy of these extracts in different concentrations was tested 

against the test fungus following the Poison Food Technique (Dhingra and Sinclair, 1985). The 

plates without the plant extracts served as control. Mycelia discs were cut using a cork borer (5 

mm diameter) from the periphery of four days old culture of the isolates and inoculated on the 

centre of PDA plates. Each treatment was replicated four times. The plates were incubated at 

25°C ± 2°C for seven days.  
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Measurement of mycelia growth and calculation of percent inhibition 

The radial growth of mycelia in each of the incubated plates was recorded on a daily basis for a 

test period of seven days. The mycelia radial growth was recorded as an average of two 

diameters measured at right angles to one another.  

 

Percentage growth inhibition was calculated using the following formula: 

Percentage inhibition  =   x – y     x   100 

                      x                  
 Where;   x = Average growth of P. theae in control plates 

               y = Average growth of P. theae in treatment plates 

 

Experimental design and data analysis 

This experiment was conducted in the laboratory using the Completely Randomized Design 

(CRD) with four replicates. Data were analyzed statistically with means compared for difference 

using the Tukey Pairwise Comparisons (TPC), Fisher Pairwise Comparisons (FPC), Dunnett 

Multiple Comparisons (DMC) and Hsu Multiple Comparisons at 95% level of confidence. 

 

 

RESULTS  

Pathogenicity test of P. theae 

Results from the experiment showed that P. theae produced characteristic symptoms of seedlings 

brown leaf spots of the four varieties of coconut nursery seedlings namely: green dwarf, yellow 

dwarf, red dwarf and hybrid.  

 

Effects of crude extract of A. melegueta seeds on the mycelia growth of P. theae 

The in vitro evaluation was conducted for seven days using crude extract of A. melegueta seeds 

as control against the mycelial growth of four isolates of P. theae from the four different 

varieties of coconut (green dwarf, yellow dwarf, red dwarf, and hybrid). This showed significant 

control at the different concentrations of 25%, 50%, 75% and 100% and extraction times of 24 

hrs, 48 hrs and 72  hrs tested. All the isolates showed varying degrees of mycelial growth 

inhibition by the plant seed extracts at the various concentrations (25%, 50%, 75% and 100%) 

and extraction times (24 hrs, 48 hrs and 72 hrs), with the rate of mycelial growth inhibition 

increasing with increase in concentration and extraction times. This control was a measure of the 

percentage inhibition of the mycelia growth of the isolates by the extract relative to the control. 

The results are presented in Tables 1a-4c. 

 

It was observed from the extraction of  A. melegueta that it contained  phytochemicals such as  

alkaloids, flavonoids, glycosides, steroids, tannins and saponins. (Table 5). These are the 

ingredients needed by the botanicals for  biocontrol of plant fungal plant pathogens.  
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Tables 1a – c: Mycelia growth inhibition of P. theae isolated from yellow dwarf variety of coconut 

by the A. melegueta seeds extract at 24 hrs (1a), 48 hrs (1b), and 72 hrs (1c) extraction times, at 

different concentrations. 

 

Table 1a: 24 hrs extraction time. 

   Daily mycelial growth measurement (cm) 

 Conc.          Day1                  Day 2             Day 3                 Day4               Day 5               Day 6                 Day 7 

---------------------------------------------------------------------------------------------------------------------------------------------- 

 25%       1.39a±0.059     2.21a*±0.028     3.08a*±0.054    3.94a*±0.029 4.8a*±0.037 5.67a*±0.064     6.53a*±0.022 

 50%      1.3b*±0.016      2.06b*±0.014     2.83b*±0.022    3.59b*±0.037 4.34b*±0.029   5.1b*±0.05         5.87b*±0.016 

 75%     1.25b*±0.014   1.95c*±0.014    2.66c*±0.036   3.36c*±0.022 4.07c*±0.014  4.77c*±0.036   5.47c*±0.029 

 100%   1.14c*±0.022   1.8d*±0.033      2.47d*±0.022   3.13d*±0.022 3.8d*±0.036    4.46d*±0.014   5.13d*±0.014 

 Contr.  1.42a±0.022   2.74e±0.028     4.08e±0.022     5.4e±0.029 6.72e±0.016    8.03e±0.022   9.0e±0.00 

--------------------------------------------------------------------------------------------------------------------------------------------- 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean of four replicates ± S.E. 

 

 

Table 1b: 48 hrs extraction time.  
 

                                    Daily mycelial growth measurement (cm) 

 Conc.               Day 1             Day 2            Day 3            Day 4           Day 5     Day 6              Day 7 

---------------------------------------------------------------------------------------------------------------------------------------------- 

 25%         1.35a*±0.037   2.18a*±0.022     3.26a*±0.48     3.85a*±0.022    4.69a*±0.037   5.52a*±0.016    6.35a*±0.036 

 50%         1.27b*±0.014   2.02b*±0.022     2.75b*±0.037    3.49b*±0.042    4.22b*±0.036   4.96b*±0.042    5.69b*±0.037 

 75%         1.23b*±0.022  1.92c*±0.022     2.6c*±0.022      3.29c*±0.024    3.97c*±0.016   4.65c*±0.036    5.33c*±0.022 

 100%      1.15c*±0.022    1.79d*±0.051     2.42d*±0.022   3.05d*±0.024     3.69d*±0.0082   4.34d*±0.022    4.97d*±0.051 

 Contr.     1.42d±0.022    2.74e±0.028       4.08e±0.022    5.4e±0.029     6.72e±0.016   8.03e±0.022     9.0e±0.00 

------------------------------------------------------------------------------------------------------------------------------------------------- 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean of four replicates ± S.E. 

 

 

Table 1c: 72 hrs extraction time. 

 

                                           Daily mycelial growth measurement (cm) 

 Conc.          Day 1            Day 2              Day 3            Day 4          Day 5     Day 6              Day 7 

------------------------------------------------------------------------------------------------------------------------------------------------- 

 25%       1.35a*±0.036   2.15a*±0.024    2.95a*±0.028  3.76a*±0.022   4.56a*±0.029 5.36a*±0.028   6.17a*±0.024 

 50%      1.25b*±0.028   1.96b*±0.024    2.66b*±0.045  3.37b*±0.029   4.07b*±0.051 4.79b*±0.051   5.48b*±0.037 

 75%      1.24b*±0.028  1.89c*±0.013     2.54c*±0.031  3.2c*±0.022   3.85c*±0.024 4.51c*±0.026   5.17c*±0.026 

 100%    1.14c*±0.016  1.78d*±0.016     2.42d*±0.014  3.04d*±0.035   3.56d*±0.24 4.31d*±0.01     4.95d*±0.017 

Contr.   1.42d±0.022   2.74e±0.028      4.08e±0.022   5.4e±0.029   6.72e±0.016 8.03e±0.022    9.0e±0.00 

---------------------------------------------------------------------------------------------------------------------------------------------------  

 Values carrying (*) are significantly different from their control experiment. Each value is a mean of four replicates ± S.E. 
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Tables 2a – c: Mycelia growth inhibition of P. theae isolated from hybrid variety of coconut by the A. 

melegueta seeds extract at 24 hrs (2a), 48 hrs (2b), and 72 hrs (2c) extraction times, at different 

concentrations.   
 

  Table 2a: 24 hrs extraction time. 
 

                                      Daily mycelial growth measurement (cm) 
 Conc.             Day1                Day 2              Day 3              Day4               Day 5                Day 6                 Day 7 

 25%         1.35a±0.014        2.2a*±0.014     3.04a*±0.028     3.89a*±0.014   4.74a*±0.037     5.59a*±0.036    6.45a*±0.014 

 50%         1.28b*±0.037      2.02b*±0.029   2.77b*±0.029    3.51b*±0.034    4.25b*±0.029     5.0b*±0.022    5.74b*±0.024 

 75%        1.23b*±0.022      1.92c*±0.014    2.6c*±0.024       3.29c*±0.022     3.99c*±0.012     4.68c*±0.022      5.37c*±0.0082 

 100%      1.12c*±0.016       1.77d*±0.016    2.43d*±0.014     3.08d*±0.022    3.73d*±0.016    4.39d*±0.0082   5.04d*±0.014 

 Contr.      1.35a±0.037       2.65e±0.014     3.95e±0.014      5.24e±0.022      6.54e±0.029       7.85e±0.014   9.0e±0.00 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean     of four replicates ± S.E. 

Table 2b: 48 hrs extraction time. 

 

                                      Daily mycelial growth measurement (cm) 

 

 Conc.                Day1                    Day 2                  Day 3                    Day4                     Day 5                   Day                      Day 7 

 25%         1.31a±0.014      2.18a*±0.036    3.0a*±0.0082    3.83a*±0.022     4.65a*±0.051    5.48a*±0.0082   6.3a*±0.016 

 50%         1.25b*±0.037     1.97b*±0.014    2.69b*±0.028    3.4b*±0.016      4.12b*±0.014     4.83b*±0.016    5.54b*±0.016 

 75%         1.2b*±0.024       1.87c*±0.022    2.54c*±0.016    3.22c*±0.022     3.89c*±0.022     4.56c*±0.029    5.23c*±0.024 

 100%       1.14c*±0.014     1.76d*±0.045    2.39d*±0.029    3.02d*±0.016     3.64d*±0.029    4.27d*±0.028    4.89d*±0.042 

 Contr.     1.35a±0.037       2.65 e±0.014    3.95e±0.014      5.24e±0.022       6.54e±0.029      7.85e±0.014     9.0e±0.00 

   Values carrying (*) are significantly different from their control experiment. Each value is a  

   mean of four replicates ± S.E. 

 

Table 2c: 72 hrs extraction time. 

                                           Daily mycelial growth measurement (cm) 

 Conc.          Day1             Day 2             Day 3               Day4              Day 5                Day 6             Day 7 

 25%      1.32a±0.014   2.11a*±0.031   2.88a*±0.022   3.68a*±0.024    4.49a*±0.0096   5.27a*±0.029   6.06a*±0.037 

 50%      1.24b*±0.014  1.91b*±0.096  2.61b*±0.017   3.28b*±0.022   3.96b*±0.037      4.66b*±0.021  5.34b*±0.03 

 75%      1.2b*±0.022    1.84c*±0.028   2.49c*±0.017   3.14c*±0.082    3.78c*±0.036      4.43c*±0.021  5.08c*±0.016 

 100%    1.13c*±0.016  1.73d*±0.082   2.34d*±0.029   2.95d*±0.016  3.52d*±0.016     4.1d*±0.028    4.72d*±0.022 

Contr.    1.35a±0.037   2.65e±0.014    3.95e±0.014     5.24e±0.022     6.54e±0.029      7.85e±0.014    9.0e±0.00 

 Values carrying (*) are significantly different from their control experiment. Each value is a mean  of four replicates ± S.E. 
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Tables 3a - c: Mycelia growth inhibition of P. theae isolated from green dwarf variety of coconut by the A. 

melegueta seeds extract at 24 hrs (3a), 48 hrs (3b), and 72 hrs (3c) extraction times, at different 

concentrations. 

 

Table 3a: 24 hrs extraction time. 

                                           Daily mycelial growth measurement (cm) 

 Conc.                Day1                    Day 2                  Day 3                   Day4                 Day 5                  Day 6                   Day 7 

 25%       1.43a±0.022        2.32a*±0.029   3.22a*±0.022    4.11a*±0.026    5.01a*±0.041   5.92a*±0.014     6.82a*±0.014 

 50%       1.33b*±0.0082     2.1b*±0.022     2.88b*±0.016     3.67b*±0.014   4.45b*±0.059   5.23b*±0.0 22    6.0b*±0.036 

 75%       1.29b*±0.037      2.02c*±0.022    2.76c*±0.043    3.49c*±0.029    4.21c*±0.043    4.94c*±0.014     5.69c*±0.029 

 100%    1.18c*±0.029       1.86d*±0.029    2.53d*±0.022    3.21d*±0.034    3.9d*±0.043     4.58d*±0.037     5.25d*±0.016 

 Contr.   1.46a±0.022        2.95e±0.036     4.35e±0.014      5.74e±0.024     7.15e±0.029     8.54e±0.029      9.0e±0.00 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean  

   of four replicates ± S.E. 

 

Table 3b: 48 hrs extraction time. 

                                            Daily mycelial growth measurement (cm) 

 Conc.               Day1                  Day 2                      Day 3                 Day4                   Day 5                   Day 6                 Day 7 

 25%         1.4a*±0.014     2.28a*±0.022     3.13a*±0.016    3.99a*±0.014    4.84a*±0.024    5.7a*±0.029    6.55a*±0.036 

 50%         1.3b*±0.022     2.07b*±0.014     2.82b*±0.022    3.57b*±0.029    4.33b*±0.022    5.1b*±0.024    5.83b*±0.022 

 75%        1.25b*±0.028   1.97c*±0.016      2.67c*±0.037    3.38c*±0.022     4.08c*±0.036    4.78c*±0.037  5.49c*±0.037 

 100%      1.18c*±0.036    1.83d*±0.028     2.49d*±0.045    3.14d*±0.029    3.8d*±0.037      4.45d*±0.036   5.1d*±0.022 

 Contr.    1.46d±0.022      2.95e±0.036      4.35e±0.014      5.74e±0.024      7.15e±0.029    8.54e±0.029     9.0e±0.00 

-------------------------------------------------------------------------------------------------------------------------------------------- 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean  

   of four replicates ± S.E. 

 

Table 3c: 72 hrs extraction time.  

                                           Daily mycelial growth measurement (cm) 
 Conc.                  Day1                  Day 2                 Day 3                     Day4                    Day 5                 Day 6                      Day 7 

 25%        1.38a*±0.036   2.23a*±0.022     3.06a*±0.045     3.89a*±0.022    4.73a*±0.022     5.58a*±0.036   6.41a*±0.028 

 50%        1.3b*±0.014     2.02b*±0.022     2.75b*±0.037     3.47b*±0.037     4.2b*±0.016      4.92b*±0.057   5.66b*±0.029 

 75%        1.25b*±0.036   1.92c*±0.022      2.6c*±0.024      3.27c*±0.022     3.96c*±0.043     4.63c*±0.022   5.3c*±0.024 

 100%      1.16c*±0.029   1.82d*±0.022      2.46d*±0.029    3.12d*±0.022    3.76d*±0.028     4.42d*±0.014   5.07d*±0.051 

 Contr.     1.46d±0.022    2.95e±0.036       4.35e±0.014      5.74e±0.024      7.15e±0.029      8.54e±0.029    9.0e±0.00 

----------------------------------------------------------------------------------------------------------------------------------------------- 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean  

  of four replicates ± S.E. 
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Tables 4a - c: Mycelia growth inhibition of P. theae isolated from red dwarf variety of coconut by the A. 

melegueta seeds extract at 24 hrs (4a), 48 hrs (4b), and 72 hrs (4c) extraction times, at different 

concentrations. 

 

 Table 4a: 24 hrs extraction time. 

 

                                            Daily mycelial growth measurement (cm) 
 

 Conc.                   Day1                  Day 2                   Day 3                    Day4                       Day 5                  Day 6                  Day 7 

 25%       1.54a±0.0082     2.52a*±.0082     3.45a*±0.0082    4.37a*±0.018     5.3 a*±0.022     6.22 a*±0.016   7.15 a*±0.05 

 50%      1.4b*±0.036         2.21b*±0.014     3.01 b*±0.043      3.82 b*±0.016   4.6 b*±0.029      5.41 b*±0.034   6.21 b*±0.035 

 75%     1.32c*±0.0082      2.07 c*±0.043     2.83 c*±0.022      3.58 c*±0.014   4.34 c*±0.022    5.09 c*±0.029    5.84 c*±0.033 

 100%   1.21d*±0.034       1.9 d*±0.036        2.62 d*±0.014      3.32 d*±0.062  4.03 d*±0.024    4.74 d*±0.043    5.44 d*±0.039 

 Contr.  1.56a±0.022        3.01e±0.033        4.45e±0.037        5.9e±0.022      7.33e±0.022      8.78 e±0.036      9.0e±0.00 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

  Values carrying (*) are significantly different from their control experiment. Each value is a mean  

    of four replicates ± S.E. 

 

Table 4b: 48 hrs extraction time. 

 

                                           Daily mycelial growth measurement (cm) 

 Conc.               Day1                    Day 2                  Day 3                    Day4                    Day 5                     Day 6                    Day 7 

  25%       1.5a*±0.022      2.48a*±0.014     3.38a*±0.022      4.27a*±0.022    5.17a*±0.014      6.07a*±0.0082   6.98a*±0.022 

  50%      1.36b*±0.022     2.14b*±0.029     2.93b*±0.022      3.71b*±0.016    4.49b*±0.024      5.26b*±0.0082   6.05b*±0.022 

  75%      1.28c*±0.036     2.02c*±0.022     2.74c*±0.028      3.47c*±.0082     4.2c*±0.014        4.92c*±0.014     5.65c*±0.022 

  100%    1.2d*±0.022       1.88d*±0.014     2.56d*±0.05       3.23d*±0.016     3.93d*±0.022      4.61d*±0.014     5.29d*±0.029 

  Contr.   1.56e±0.022      3.01e±0.033      4.45e±0.037       5.9e±0.022        7.33e±0.022        8.78e±0.036      9.0e±0.00 

----------------------------------------------------------------------------------------------------------------------------------------------------- 

Values carrying (*) are significantly different from their control experiment. Each value is a mean of four replicates ± S.E. 

 

Table 4c: 72 hrs extraction time. 

 

                                       Daily mycelial growth measurement (cm) 
 Conc.               Day1                    Day 2                   Day 3                   Day4                   Day 5                  Day 6                 Day 7 

 25%       1.45a*±0.037      2.33a*±0.022    3.2a*±0.036     4.08a*±0.014    4.95a*±0.022    5.84a*±0.016  6.7a*±0.024 

 50%       1.34b*±0.037      2.1b*±0.057     2.85b*±0.057     3.6b*±0.024     4.34b*±0.029    5.08b*±0.022  5.83b*±0.016 

 75%       1.27c*±0.029      1.98c*±0.016   2.68c*±0.014      3.38c*±0.037   4.1c*±0.024      4.8c*±0.022    5.52c*±0.014 

 100%     1.19d*±0.016      1.86d*±0.029   2.52d*±0.022     3.2d*±0.029     3.86d*±0.024    4.53d*±0.022  5.18d*±0.016 

 Contr.    1.56e±0.022        3.01e±0.033    4.45e±0.037       5.9e±0.022      7.33e±0.022     8.78e±0.036    9.0e±0.00 

--------------------------------------------------------------------------------------------------------------------------------------------- 

Values carrying (*) are significantly different from their control experiment. Each value is a mean  

of four replicates ± S.E. 
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The results from Tables 1a – 4c above show significant difference in mycelial growth inhibition 

of P. theae isolated from the four varieties of coconut at the various extraction times and levels 

of concentrations tested. The mycelial growth of the isolates was effectively controlled at 75%, 

and 100% concentrations from day one to day seven. Optimum control and a high level of 

mycelial growth inhibition was obtained at 100% concentrations for all days of incubation. 

Twenty five percent ethanol extracts of A. melegueta seeds had little effect on the inhibition of 

the mycelial growth of the P. theae isolates.  The inhibitory effect on the P. theae isolates by the 

A. melegueta seeds extract was highest at 100% concentration at 72 hrs extraction time and 

lowest at 25% concentration at 24hrs extraction time. The A. melegueta seeds extract had the 

least inhibitory effect on the P. theae isolated from the red dwarf variety, followed by the isolate 

from the green dwarf, then the isolate from the hybrid, while the isolate from the yellow dwarf 

variety was most inhibited by the A. melegueta seeds extract and resulted in typical drying out of 

the mycelia. 

 

 

DISCUSSION 

Pestalotiopsis theae is an economically important species that has been reported from all major 

tea growing countries of the world (Muraleedharan and Chen, 1997), and most phylogenetic 

research on Pestalotiopsis has shown that it is not highly host-specific and that species are found 

on a range of hosts (Jeewon et al., 2004; Wei et al., 2005, 2007; Hu et al., 2007). 

 

Table 5: Phytochemical screening of Aframomum melegueta seeds 

S/N                Phytochemicals          Indicator level 

---------------------------------------------------------------------------- 

 1          Alkaloids               ++ 

 2          Flavonoids               ++ 

 3          Glycosides               ++ 

 4          Steroids               ++ 

 5          Tannins               ++ 

 6          Saponins                + 

------------------------------------------------------------------------- 

Key: 

++  = Strongly Positive 

+   = Slightly Positive  
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The diseases caused by species of Pestalotiopsis have been recorded in different ecosystems and 

infect a diverse range of unrelated plant taxa (Jeewon et al., 2004).  Pestalotia species have been 

reported by several authors to have the ability to cause leaf spot diseases in Shea seedlings 

(Akrofi and Amoah, (2009); Esiegbuya et al., (2014). In this study P. theae was found to cause 

the brown leaf spot disease of the different varieties of coconut seedlings. Pestalotiopsis spp are 

an appendage-bearing conidial anamorphic form (coelomycetes) in the family 

Amphisphaeriaceae (Kang et al., 1999), and molecular studies show they are monophyletic 

(Jeewon et al., 2004). Species of Pestalotiopsis are common in the tropical and temperate 

ecosystems and may cause plant disease (Das et al., 2010), are often isolated as endophytes 

(Watanabe et al., 2010), or occur as saprobes (Liu et al. 2008). The genus has received much 

attention from the scientific community. However, this is not because of its pathogenic nature 

(Yasuda et al., 2003), but rather because its species have been shown to produce many important 

secondary metabolites (Xu et al., 2010). 
 

The in vitro control of some Pestalotia spp. such as P. clavispora using chemical based 

fungicides showed the isolates to be susceptible at high doses of chemical fungicides (Esiegbuya 

et al., 2014).  In this study, P theae was found to be susceptible to the extract of A. melegueta.  

This is in accordance with the findings of Oladunmoye and  Dada, (2007) who tested extracts of 

A. melegueta for antimicrobial effects on five pathogenic bacteria which were Bacillus cereus, 

Staphylococcus aureus, Escherichia coli, S. typhii and K. pneumonia, and found the plant extract 

was inhibitory to the growth of K. pneumonia and S. typhi. Okigbo and Ogbonnanya, (2006) 

reported that Ocimum gratissimum and A. melegueta ethanol extracts inhibited the mycelia 

growth and spore germination of many rot causing microorganisms.  Okogbenin et al. (2014) 

found that different solvent extraction of Aframomum sceptrum were inhibitory to the mycelial 

growth of Chalara paradoxa the causal agent of black fruit rot of Raphia hookeri.  The 

fungitoxic ability of Aframomum species against some fungi and bacteria has been reported by 

Doherty et al.(2010); Chiejina and Ukeh (2012).  

 

The antimicrobial property of the extract of Aframomum species has been attributed to the 

presence of specific phytochemical constituents in its seeds (Okwu, 2001). These 

phytochemicals include flavonoids, phenolic compounds; tannins, saponins, terpernoids, cardiac 

glycosides and alkaloids present in the seeds.  

 

CONCLUSION 

The in vitro results of this study showed the potential of using seeds of A. melegueta as one of 

the possible plant sources for controlling plant diseases. In vivo study is also required to confirm 

the resourcefulness of these results. This is because bio-fungicidal botanicals are 

environmentally safe and posses the potential to successfully replace the toxic and hazardous 

synthetic fungicides for plant disease management. 
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