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ABSTRACT 

            Bio-control trial on Colletotrichum capsici with Aspergillus niger Van Tieghn was carried out in 

the laboratory and pot screening respectively in a completely randomized design in four replicates. In the 

in vitro test, growth of the fungal plant pathogen was almost completely inhibited at inoculum 

concentration of 5.0 x 10-1/ml while there was a complete growth of the culture of the pathogen for the 

control. For the in vivo test, the Local brown, Bahama white eye and Bahama black eye cultivars as well 

as Ife brown cowpea were used. The incidence and severity of brown blotch on the seedlings were 

significantly different for the different inoculum  levels at P< 0.05. Incidence and severity decreased with 

increase in inoculum concentration of antagonist from 54.94% and 3.19 severity index at inoculum 

concentration 5.0 x100 (control) to 15.44% and 0.81 respectively at 5.0 x10-1.  

 

 Keywords: Antagonism, Aspergillus niger, Colletotrichum capsici ,disease severity      
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INTRODUCTION                                                

In West and Central Africa, cowpea 

is regarded as the main supportive crop in 

the semi-arid lands and is highly esteemed 

as a protein source for the teeming populace 

of Nigeria (Amusa and Adegbite, 2006). 

Cowpea is extensively cultivated (Quin, 

1997), and Nigeria is reported as the largest 

world producer (IITA, 2004) and is the most 

widely cultivated food legume in the 

northern savanna of Nigeria where rainfall is 

generally scanty and soils are sandy and 

relatively infertile (Mbong et al, 2010). 

Brown blotch disease of cowpea has 

been reported as very prevalent and 

destructive in both the Rainforest and 

Savanna ecological zones of Nigeria 

(Emechebe, 1980,1981). In the Savanna 

zones results of surveys conducted from 

1984 to 1986 showed that 90% of brown 

blotch specimens were infected by C. 

capsici (Emechebe, 1986). Emechebe and 

Shoyinka (1985) reported crop loss due to 
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brown blotch under protracted wet field 

conditions to be up to 75%).  

Various control measures against 

brown blotch disease of cowpea have been 

reported, these included the use of resistant 

varieties (Singh, 1994), foliar fungicides 

(Sohi and Rawal, 1984), seed treatment with 

fungicides (Emechebe et al., 1994) as well 

as application of phosphorus fertilizer 

(Owolade et al., 2006), use of cultural 

methods consisting of spacing and cropping 

pattern (Adebitan et al., 1996) and use of 

bio-control agents (Bankole and Adebanjo, 

1996). According to Janisiewicz and 

Korsten (2002) biological control using 

antagonistic microorganisms to control both 

pre-harvest and post-harvest diseases has 

achieved considerable success. Emechebe 

(1981) observed an inhibition in the growth 

of C. capsici due to presence of 

Macrophomina phaseolina, Fusarium spp as 

well as the bacterium Bacillus spp. while 

Lee et al. (2003) reported a strong antifungal 

activity of Pseudomonas fluorenscens strain 

MM-B16 against C. capsici. The responsible 

antibiotic was identified as aerugine. 

Bankole and Adebanjo (1996) 

working in the humid forest of South West 

Nigeria reported that seed treatment or soil 

drenching with dense (1 x 108 conidial/ml) 

suspension of Trichoderma viride 

effectively reduced the infection of brown 

blotch disease of cowpea infection. Foliar 

application of spore suspension of T. viride 

once or twice weekly, beginning three days 

after the inoculation of seedlings with the 

pathogen reduced blown blotch in the field. 

The yield from plots sprayed twice weekly 

with the antagonist was found to be 

statistically comparable with inoculated 

plants sprayed weekly with benomyl. 

Chanchaichaovivat et al. (2007) 

reported an effective biological control of 

C.capsici causing post-harvest chilli 

anthracnose by some yeast strains. The 

efficacy of yeasts on the incidence of 

anthracnose was demonstrated through 

disease reduction as follows: Pichia 

guilliermondii by 93.3%, Candida musae, 

83.1%, Issatchenkia orientalis,76.6% while 

Candida quercitrusa by 66.4%.  

Report by Lee et al. (2003), warned 

that synthetic fungicides might pollute the 

atmosphere while accumulation of the 

chemicals in the soil may encourage the 

development of chemical resistance.  

Besides there is no report indicating that bio 

control attempts on C. capsici using 

Aspergillus niger has been carried out. 

Hence the objective of the present study is to 

investigate the effect of Aspergillus niger  in 

vitro and in vivo as a bio-control agent on 

the pathogen. 

 

 MATERIALS AND METHODS 

Aspergillus niger Van Tiegh tested 

as a bio-control agent on C. capsici irst 

appeared as a contaminant on the cultures of 

the pathogen and was noticed to inhibit the 

growth of C.capsici . The pure culture of  A. 

niger was used in in vitro and in vivo trials.  

Nigerian Journal of Mycology Vol. 4 (2012) 



 

Isolation, Purification and Maintenance 

of  Aspergillus niger 

The antagonist (Aspergillus niger) used as a 

bio-control agent was isolated from the 

expanding colony of C. capsici plates where 

it occurred as a contaminant. With a sterile 

needle 5mm diameter disc of the antagonist 

was transferred to  freshly prepared PDA on 

9cm Petri-dishes. The plates were incubated 

for three days at 27 + 2oC. From the 3-day-

old culture of A. niger a sterile needle was 

used to transfer 5mm disc of the mycelia 

from the edge of colony to sterile fresh PDA 

in Mc Cartney bottles. The lid of the Mac 

Cartney bottle was covered loosely to permit 

faster growth of culture, but was corked 

tight after 7 days and kept in refrigerator  at  

4oCfor subsequent use.  

 

Effect of Aspergillus niger on 

Colletotrichum capsici in vitro 

Mycelia disc of 5mm diameter from 

seven-day-old culture of C. capsici. was 

transferred into the centre of 9cm diameter 

Petri-dishes containing 20ml sterile potato 

dextrose agar. Mycelial discs of 5mm 

diameter from three-day-old culture of A. 

niger was also inoculated into each of these 

plates containing culture of the pathogen. 

The set-up was a- three conidial suspension 

concentration of A. niger /ml and control 

treated with sterile distilled water replicated 

four times and incubated on for four days on 

the laboratory table at 28±20C During this 

period the set up was observed for effect of 

the antagonist on the cultural growth of the 

pathogen and photographed.  

 

 Effect of Aspergillus niger on 

Colletotrichum capsici in pot experiment 

For the investigation of effect of A . 

niger on the pathogen of brown blotch 

disease on cowpea C .capsici, seven-day-old 

cultures of both organisms were used. 

Conidial suspension with concentration of 

5.0x10-5conidia/ml of the stock culture of C 

.capsici was used as pathogen inoculum for 

the test on fourteen-day-old seedlings of 

four cowpea cultivars, Local brown, 

Bahama white eye, Bahama black eye and 

Ife brown. (Three concentration levels of the 

antagonist inoculums 5.0x10-1 ,5.0x10-2 and 

5.0x10-3 conidia/ml as well as control using 

sterile distilled water only were used).  

Sixteen (fourteen-day-old) disease 

free seedlings of each cowpea cultivar were 

inoculated with the pathogen by spraying the 

stem and leaves with conidial suspension of 

5.0x10-5 conidia/ml.  

The pathogen- inoculated cowpea 

seedlings were divided into four groups of 

four seedlings each, each seedling 

representing a replicate. After an hour, the 

four groups were sprayed with the conidial 

suspension of the antagonist (Aspergillus 

niger) in the following order:  

5.0x10-1 for the first set of cowpea seedlings  

5.0x10-2 for the second set of cowpea 

seedlings  

Nigerian Journal of Mycology Vol. 4 (2012) 



5.0x10-3 for the third set of cowpea seedlings 

and sterile distilled water on the fourth set of 

cowpea seedling. The inoculated seedlings 

were covered with moistened polythene 

bags for 24 hours to enhance higher relative 

humidity for maximum disease 

development. The inoculated seedlings were 

uncovered and left in the screen house. 

Observation and record taking of incidence 

and severity of brown blotch lesions on the 

seedlings were made. Severity of brown 

blotch was assessed and scored according to 

modified Emechebe’s (1985)  visual scale 0-

5 in which: 

 0    No visible sign of infection,  

1    Up to 20% of seedling stem affected          

by brown blotch 

2     21-40% of seedling stem affected by         

brown blotch 

3      41-60% of seedling stem affected            

by brown blotch 

4      61-80% of seedling stem affected          

by brown blotch 

5     More than 80% of seedling stem        

affected by brown blotch. 

 

  Data was subjected to ANOVA, significant 

differences among means were separated 

using Duncan Muntiple Range Test. 

Analysis was carried done with SAS version 

9 2002.  

 

RESULTS 

 Effect of Aspergillus niger in vitro on 

Colletotrichum capsici 

         The inoculum of Aspergillus niger 

(antagonist) inhibited the growth of 

Colletotrichum capsici (pathogen of brown 

blotch) in vitro appreciably, there was a 

corresponding decrease in the growth of the 

pathogen with increase in the concentration 

of the inoculum of Aspergillus niger (Plate 

I). At the concentration level of 5.0x10-1 

conidia/ml of the antagonist inoculum there 

was almost no growth of the pathogen ( A), 

while at 5,0 x10 -2 conidia/ml,  

 

there was a scanty growth of the pathogen 

covering about a third of the of the plate (B). 

At the concentration level of 5.0x10-3 

conidia/ml of antagonist, the growth of the 

pathogen covered about two thirds of the 

plate (C), while control showed a full 

growth of the pathogen in absence of 

Aspergillus niger (D).  

 Effect of Aspergillus niger in vivo on 

Colletotrichum capsici 

Brown lesions of brown blotch were first 

noticed on the control seedlings that were 

artificially inoculated with the pathogen 

only, this was followed by seedlings 

inoculated with the pathogen and the 

antagonist. The incidence of brown blotch 

on the cowpea seedlings at P<0.05 was 

significantly different for the four inoculum 

concentration levels. Incidence of brown 

blotch lesions decreased with a 

corresponding increase in the concentration  

Nigerian Journal of Mycology Vol. 4 (2012) 



 

Plate I:  antagonistic effect of  on the growth of 

               culture 

A - Very little growth of  at 5.0x10 conidia/ml of   

B - Higher growth of 5.0x10 Conidia/ml 

C- Almost complete growth on plate by  at 5.0x10 conidia/ml

D - Full growth of in absence of 

In vitro Aspergillus niger Colletotrichum capsici 

Colletotrichum capsici Aspergillusniger

Colletotrichum capsici at 

Colletotrichum capsici

Colletotrichum capsici Aspergilius niger

-1 

-2 

-3

of  

of 

 

Aspergillusniger

      Aspergillusniger
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C D

1
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B
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of antagonist inoculum. Similarly there was 

a decline in the severity of brown blotch on 

the seedlings as inoculum concentration of 

the antagonist was increased (Table 1). 

 

Table 1: Effect of Aspergillus niger on the Inccidence and Severity of        

Brown Blotch of    Cowpea Caused by Colletotrichum capsici    

    Concentration of Aspergillus niger inoculum   Incidence (%)  Severity (indices 0.5) 

    (dilution level) (Conidia /ml). 

    5.0x10-1 15.44a                      0.81a 

    5.0x10-2 26.69b                     1.63b 

    5.0x10-3 42.75c                     2.56c 

    Control 57.94d                     3.19d 

    (.001) 2.49***         0.29*** 

   Means followed by different letters in a vertical column are significantly different at   

   P=0.00I according to Duncan’s Multiple Range Test.                          

The highest incidence was recorded in the control set up (57.94%), while the lowest 

incidence was on seedlings inoculated with antagonist inoculum of concentration of 5.0x10-1 

conidia/ml (15.44%).  

The severity of brown blotch on cowpea seedlings at P<0.05 was similarly significantly different 

for the four concentration levels of the antagonist inoculum. 

 

The highest severity was recorded on 

the control seedlings (3.19) followed by 

seedlings inoculated with 5.0x10-3 

conidia/ml of Aspergillus niger (2.56), the 

lowest severity was recorded on the 

seedlings inoculated with 5.0x10-1 

conidia/ml of the antagonist (0.81).   

The test cultivars (Local brown, Bahama 

white eye, Bahama black eye, and the Ife 

brown)   showed   differences   in   their 
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Table 2: Effect of Aspergillus niger on the Incidence and Severity of                    

Brown Blotch   on  Cowpea Cultivars 

Cultivar Incidence (%) Severity (indices 0.5) 

Local brown  34.75b 1.88b 

Bahama white eye   43.00c 2.38c 

Bahama black eye 11.69a 1.00a 

Ife brown  53.38d 2.94d 

                                            2.49*** 0.29* 

  Means followed by different letters in a vertical column are significantly different  
    at *= P=0.00I, ***=P=0.05 according to Duncan’s Multiple Range Test. 

 

Table 3: Interaction of Innoculum Concentration X Cultivar on Incidence and                 

Severity  of Brown Blotch on Cowpea Seedlings 
 

  Cultivar   

Aspergilus niger     Local brown        Bahama white eye   Bahama black eye    Ife brown 

(conidia/ml) 

Incidence (%)  

5.0 x 10-1                                      10.00b                         18.25d                          13.50a             30.00f 

5.0 x 10-2 21.25e                         31.75f                          11.25a             42.50g 

5.0 x 10-3 44.00h                         53.25i                          13.75bc             60.00j 

Control 63.75k                         68.75j                          18.25d             81.00m 

 (0.001) 2.49***    

 

Severity  

5.0 x 10-1                                         0.50a                             1.00c                          0.00a            0.75de 

5.0 x 10-2 1.50d                              2.00e                          0.25ab            2.75fg 

5.0 x 10-3 2.50f                                3.00g                          1.50d            3.25gh 

Control 3.00g                               3.50h                          2.25ef            4.00i 

(0.05) 0.29*    

  Means followed by different letters in are significantly different at *= P=0.00I,  

           ***=P=0.05  according to Duncan’s Multiple Range Test.   
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responses to the control trial on brown 

blotch with Aspergillus niger (Table 2). The 

incidence of brown blotch on the cowpea 

seedlings at P=0.05 was significantly higher 

on seedlings of the Ife brown (53.38%), 

followed by seedlings of the Bahama white 

eye cultivar (43.00%), while the lowest 

incidence was recorded on seedlings of the 

Bahama black eye cultivar (11.69%).  

Severity of brown blotch on the 

cowpea seedlings was similarly higher on 

the Ife brown variety (2.94), followed by the 

Bahama white eye (2.38), and was lowest on 

the Bahama black eye (1.00) at P=0.05.  The 

highest disease incidence was recorded on 

the control seedlings of the Ife brown 

(81.00%) followed by the control seedlings 

of the Bahama white eye (68.75%), the 

lowest incidence was recorded on the 

seedlings of the three cultivars and Ife 

brown inoculated with 5.0x10-1 conidia/ml 

of Aspergillus niger. The best control result 

(lowest incidence) was recorded on the 

seedlings of the Bahama black eye (3.50%) 

followed by seedlings of the Local brown 

cultivar (10%).  There was a higher severity 

of brown blotch on cowpea seedlings of the 

control treatment than of those inoculated 

with the antagonist, with a resultant decrease 

in severity of brown blotch as the inoculum 

concentration of the antagonist increased. 

Thus the seedlings of Ife brown for the 

control  were the most severely infected 

(4.00), followed by those of Bahama Local 

brown (3.00) while Bahama black eye was 

the least infected (2.25). The least infected 

were the seedlings of Bahama black eye 

treated with 5.0 x 10-1 (0.25), followed by 

those of the Local brown (0.50), Bahama 

white eye (1.00) while Ife brown had the 

highest severity (1.75) . 

  DISCUSSION 

The study has shown that antagonistic 

potential of A. niger on C. capsici both in 

vitro and in vivo depend on inoculum 

concentration of antagonist, while disease 

incidence and severity depended on both 

inoculum concentration of antagonist and 

the cowpea cultivar. This is in agreement 

with the reports by different workers that 

a number of microorganisms have 

exhibited a negative trend on the growth 

of C. capsici. These include M. phaseolina, 

Fusarium Spp and Bacilius Spp 

(Emechebe,1981) Pseudomonas 

flurenscens strain M.M. B16 (Lee et al. 

2003) and Pichia guilliermondii strain Riz 

(Chanchaichaovivat et al. 2007). The later 

is reported to suppress C. capsici in 

harvested chili through nutrient 

competition, tight attachment to the 

pathogen and through a hydrolytic 

enzyme. Chanchaichaovivat et al. (2007) 

reported biocontrol efficacies of P. 

guilliermondi (93.3%), C. musae (83.1%), 

Issatchenkia orientalis (76.6%) and C. 

quercitrusa (66.4%) on the growth of C. 

capsici in vivo. Adebanjo Emechebe, A.  

M. (1985), Screening   

 advanced cowpea breeding lines 

and Bankole (2004) reported an inhibitory 
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effect on the growth of the cowpea 

anthracnose pathogen C. lindemuthianum on 

contact (in vitro and in vivo) by A.  niger. 

The report by Singh et al. (1997) that the 

same control for anthracnose applies to 

brown blotch was confirmed by this finding.  

The comparatively higher incidence and 

severity of brown blotch disease on the Ife 

brown and the Bahama white eye cultivars 

are indicative of higher degree of 

susceptibility to the disease than the Local 

brown and Bahama black eye cultivars. At 

all the concentration levels of the antagonist 

both the Ife brown and Bahama white eye 

had higher disease incidence and severity. 

Aspergillus niger has been identified as an 

antagonist of the cowpea brown blotch 

pathogen (Colletotrichum capsici). Growth 

of C. capsici decreased with increase in 

inoculum concentration of A. niger up to 

5.0x10-1. This finding could produce another 

effective strategy for control of brown 

blotch.  
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