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ABSTRACT  

Antagonistic activity of a native isolate of Trichoderma harzianum was investigated against Aspergillus 

niger and Aspergillus flavus in vitro. There were 66 and 68 percent inhibition of radial growth of A.niger 

and A.flavus respectively in dual culture over control. 
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INTRODUCTION   

The genus Trichoderma (Teleomorph: Hypocrea) was established by Persoon (1794) in Germany are well 

known mycoparasite of soil borne plant pathogens and many species are commercialized for practical use 

(Chet and Inbar, 1994; Papavizus, 1992). The genus Aspergillus has influenced mankind various ways 

because of its various beneficial and harmful effects.  

The genus has over 180 species distributed worldwide (Gugnani, 2003). A.flavus and A.niger are 

ubiquitous and may be found together in air, water, soil and on food and decomposed matter (Pitt and 

Hockings, 1985). A.niger occurs mostly in warmer climate as its maximum temperature optima is 45
0
-

47
0
C and able to grow at pH as low as pH 2. The history of safe use for A. niger reported for the 

production of many enzymes such as a-amylase, amyloglucosidase, cellulases, lactase, invertase, 

pectinases and acid proteases (Bennett, 1985; Ward, 1989). Aspergillus niger are also candidates for 

genetic manipulation in biotechnology and find use  under certain industrial conditions has been granted 

the GRAS (generally regarded as safe) status by the Food and Drug Administration of the US government 

(Samson et al., 2007). 

Besides their economic importance, A.niger is associated with pre and post harvest decay of cereals, 

fruits, vegetable, contamination of processed foods (Pitt and Hockings, 1985). Many strains of A.niger 

also cause variety of opportunistic infection in human like mycotic keratitis, otomyces, nasal sinosites, 

acute bronchopulmonery aspergillosis (ABPA), aspegilloma and invasive aspergillosis (Gugnani, 2003). 

A.flavus is environmentally hazardous and some strains are capable of producing aflatoxin as secondary 

metabolites (Amaike and Nancy, 2011).  

Aflatoxins are known naturally occurring carcinogens. It is also reported to cause pre and post harvest 

contamination of  agricultural commodities and animal feeds (Pitts and Hocking, 1985) and processed 

foods also cause human liver cancer and respiratory ailments (Hedayati et al.,  2007). 

The present study aims to evaluate antagonistic activity of native isolate of Trichoderma harzianum 

against A.niger and A.flavus in vitro. 

 

MATERIALS AND METHODS 

Source of Test Fungus   
Isolate of Aspergillus flavus and Asergillus niger was obtained during aerobiological study over tea 

plantation at North Bengal University, Siliguri carried out during 2015. The identification was confirmed 

by comparing descriptions as per Thom and Raper (1945) and Gugnani (2003). 

Sources of T. Harziamun Isolates: Air over tea plantation North Bengal University. 

T.harzianum, Colony fast growing, flat, spreading (15mm/day) white initially later turn deep green due to 

sporulation. Spore production early and profuse. Conidiophore regularly branched, phialides ampuliform 

(3.5-7.5x2.5-3.8µ) Conidia globose to obvoid, rough wall, green (1.7-3.2.8x1.3-2.5µ). The identification 

was accomplished as per Rifai (1969). 
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Evaluation of Antagonistic Activity  
Antagonistic activity was determined by dual culture methods as per Rama et al., (2000). Trichoderma 

spp and test fungus were raised on Potato Dextrose agar separately.  

A mycelial disc (5 mm) obtained from the margin of  3-day-old actively growing colony of test fungus 

(A.niger  & A.flavus) was placed on a fresh PDA plate 2 cm from the margin of   petriplate. T. harzianum 

were placed opposite to test fungus at 4 cm apart in the petridish.  

The radial growth of the pathogens in dual culture and control plates was measured after 4 days of 

incubation at 28± 
0
C.  

However, the observation continued upto 8 days of growth to observe the colony interaction. The percent 

inhibition of pathogen was calculated as described by Vincent and Budge, (1990). The growth inhibition 

was calculated by using the formula: 

Percent inhibition: 100 x (r1 –r2)/r1. Where, r1 = diameter of fungal colony in control. r2 = 

diameter of fungal colony in dual inoculation  

Reaction Types in Dual Culture 

The degree of antagonisms or reaction types between each Trichoderma and A. flavus and A. niger in dual 

culture was scored on scale of 1-5 as proposed by Bell et al., (1982), which is; R1= complete overgrowth; 

R2 = 75 % overgrowth; R3 = 50% overgrowth; R4 = growth inhibition at line of contact; R5 = pathogen 

overgrowing antagonist.  

 

RESULTS AND DISCUSSION 

It was observed that A.niger grew faster and attained radial growth of 30 mm while A.flavus attained a 

growth of 25 mm in 4 days.  

T.harzianum inhibited the growth of A.niger and A.flavus in vitro and the degree of inhibition varied 

between two species.  

There were 66 and 68 percent inhibition of radial growth of A.niger and A.flavus respectively caused by 

T.harzianum (Figure 1 Plate 1A and B).  

T. harzianum caused inhibition at the point of contact in both the fungus registering reaction type R4. 

Sporulation of both the fungus was significantly reduced due to interaction as compared to untreated 

control.  

Similar finding was reported by Agarwal et al., (2011) who observed that a strain of Trichoderma caused 

78% inhibition of A.niger in vitro. 

 

  
A. A. Flavus X T. Harzianum B. A. Niger X T. Harzianum 

Plate 1: Percent Inhibition of Radial Growth of A. Flavus and A. Niger by T. Harzianum 
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Figure 1: Growth Inhibition off A. Flavus and A. Niger by T. Harzianum 
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