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Abstract
A total of twenty BRRI rice varieties i.e., BRRI dhan 56 to BRRI dhan 75 were 

collected from Bangladesh Rice Research Institute (BRRI) to detect the seed borne 
fungi associated with seeds of selected rice varieties. Four antagonistic potentials 
of soil fungi comprising three species of Aspergillus viz., A. flavus Link, A. fumigatus 
Fresenius, A. niger van Tieghem and species of Trichoderma viride Pers. were used 
against six important rice pathogenic fungi (i.e. Bipolaris oryzae (Breda de Haan) 
Shoemaker, Curvularia lunata (Wakker) Boedijn, Fusarium equiseti (Corda) Saccardo.  
Fusarium fujikuroi Nirenberg, Microdochium fisheri Hern.-Restr. and Crous. and 
Nigrospora oryzae (Berk. & Br.) for the purpose of biological control. In dual culture 
colony interaction out of four antagonistic fungi, T. viride showed the highest 
growth inhibition (87.15%) against Fusarium fujikuroi. The maximum inhibition 
(82.63%) of radial growth of the test pathogens were observed in case of T. viride 
owing to the volatile metabolites. On the other hand, the highest amount for the 
effect of non-volatile metabolites of T. viride on N. oryzae and F. fujikuroi at 20% 
concentration. The present investigation suggests that the isolates of Trichoderma is 
a biocontrol agent that can help control seed borne fungi in rice.

Introduction
Rice provides 76% of calorie and 66% of total protein requirement of daily food 

intake(1). In Bangladesh, the total cultivable land covers about 75%(2). Total rice production 
in Bangladesh was about 10.59 million tons in the year 1971 when the country’s population 
was only about 70.88 millions. However, the country is now producing about 25.0 million 
tons of rice to feed her 135 million people. At present the total annual rice production in 
Bangladesh is about 34.71 million metric tons(3) whereas 497.8 million tons is the world’s 
total production(4). Rice is the most important food for over two billion people in Asia and 
for hundreds of million in Africa and Latin America.  Approximately 90% rice is produced 
and consumed in Asia(5). Seed-borne fungal diseases of rice are brown spot (Drechslera oryzae 
and Bipolaris sorokiniana), bakanae (Fusarium moniliforme), blast (Pyricularia oryzae), sheath 
blight (Rizoctonia solani), sheath rot (Sarocladium oryzae), stem rot (Sclerotium oryzae), leaf 
scald (Microdochium oryzae) and grain spot (Curvularia lunata, Nigrospora orzae)(6-9). A number 

* Author for correspondence: prof.shamsi@gmail.com

DOI: https://doi.org/10.3329/dujbs.v34i1.79864Dhaka Univ. J. Biol. Sci. 34(1): 109-117, 2025 (January)



110			   SULTANA  et al.

of seed-borne fungal pathogens such as Bipolaris, Curvularia, Fusarium, Microdochium, 
Aspergillus and Sarocladium are frequently identified in rice seeds. Gopalakrishnan et al.(10) 
recorded eight genera of fungi viz., Alternaria, Aspergillus, Curvularia, Bipolaris, Fusarium, 
Pestalotiopsis, Sarocladium and Trichoderma associated with rice seed. Curvularia lunata, 
Drechslera oryzae, Fusarium moniliforme, Pestalotiopsis guepinii and Sarocladium oryzae were 
found to be five pathogenic fungi isolated from two rice varieties in Bangladesh(11).

Biological control is an innovative, cost effective, alternative to the use of chemical 
pesticides and eco-friendly approach. Biological control is slow but can be long lasting, 
inexpensive and harmless to living organisms and the ecosystem, it neither eliminates the 
pathogen nor the disease but brings them into natural balance(12). In Bangladesh, scientists 
are also now giving their efforts to control seed borne pathogens by using some bio-agents 
like Trichoderma spp. Therefore, the present investigation was undertaken to find out 
antagonistic potentiality of seed borne pathogenic fungi associated with BRRI dhan 56 to 
BRRI dhan 75.

Materials and Methods
Laboratory experiment was conducted at Mycology and Plant Pathology, Department 

of Botany, University of Dhaka, Bangladesh. Seeds of twenty BRRI released rice varieties 
(BRRI dhan 56 to BRRI dhan 75) were collected from Genetic Resources and Seed Division of 
Bangladesh Rice Research Institute (BRRI), Joydebpur, Gazipur. The collected seed samples 
were kept in brown paper bag and stored immediately in a dry safe place in the laboratory 
until used for the experiments.

Fungi associated with selected rice samples were isolated with following “Tissue 
Planting method on PDA medium(13) and Blotter method(14). Pathogenic potentiality of fungi 
isolated from selected BRRI rice varieties were grown in the PDA plates and slants for further 
studies and preservation(15).  Morphological studies of the fungi were drawn in detail with 
help of camera Lucida. Identities of the isolates were determined following the standard 
literatures(16-20). Morphologically identified twenty-five fungi were selected for molecular 
identification. Among the 25 isolates, some isolates were unable to identify up to species 
level based on the morphological features only. Therefore, molecular characterization of 
the fungal isolates was conducted for proper identification using ITS sequence analysis(21).

Four antagonistic potentials of soil fungi Aspergillus flavus, A. fumigatus, A. niger and 
T. viride were selected to test their antagonistic potentials against the pathogenic fungi 
following dual culture technique. The width of inhibition zone, intermingled zone and per 
cent inhibition of radial growth were the parameters used for the assessment of the colony 
interaction(22).  The per cent growth inhibition of each test pathogen was calculated(23) by 
using the formula given below:
	



ANTAGONISTIC POTENTIALITY OF SOIL AND SEED BORNE PATHOGENIC FUNGI OF BRRI RICE 111

			 

1= r1−r2 
r1

× 100 

		  where, I = Per cent growth inhibition

		   r1 = denotes the radial growth of the pathogen towards the opposite side 

		  r2 = denotes the radial growth of the pathogen towards the antagonist. 

Effects of volatile and non-volatile metabolites of the selected soil fungi against the test 
pathogens were also studied(24).  Data were evaluated by analysis of variance (ANOVA) by 
using STAR statistical program and means were compared using Duncan’s Multiple Range 
Test (DMRT). 

 Results and Discussion
Four antagonistic fungi were isolated from the rice field soil by serial dilution technique 

and were identified as Aspergillus flavus Link, A. fumigatus Fresenius, A. niger van Tieghem 
and Trichoderma viride Pers. ex Gray. The soil fungi were evaluated for their antagonistic 
potentiality against Bipolaris oryzae (Breda de Haan) Shoemaker, Curvularia lunata (Wakker) 
Boedijn, Fusarium equiseti (Corda) Saccardo.  Fusarium fujikuroi Nirenberg, Microdochium 
fisheri Hern.-Restr. & Crous. and Nigrospora oryzae (Berk. & Br.) are presented in Table 1.  In 
this study, antagonistic relationships ranged from Grade 3 to 4.  However, Grade 3 (type 
Bi) was found to be the most commonly encountered type of colony interaction.  In dual 
culture colony interaction T. viride showed Grade 3 (type Bi) interaction against all the test 
pathogens. The intermingled zone between the soil fungi and test pathogens was very 
common. The maximum intermingled zone (0.2 cm) was observed in case of A. flavus and 
T. viride against B. oryzae and C. lunata. T. viride grew over the colony of the test pathogens 
but in case of A. fumigatus and A. niger inhibition zone was found and it was 0.2 and 0.1, 
respectively (Table 1 and Fig. 1).
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Table 1. Effects of dual culture colony interaction between fungal antagonists and rice pathogens

Name of Fungi

% inhibition of radial growth, intermingled and inhibition 
zone and type of reactions of the test pathogens

A. flavus A. fumigatus A. niger Trichoderma viride

Bipolaris oryzae % inhibition 60.00 44.44 40.00 61.67

IMZ (cm) 0.2 - 0.2 0.3

IHZ (cm) - 0.2 - -

      Grade Bi C Bi Bi

Curvularia lunata % inhibition 42.86 45.46 37.50 63.63

IMZ (cm) 0.2 0.2 0.15 0.3

IHZ (cm) - - - -

      Grade Bi Bi Bi Bi

Fusarium equiseti % inhibition 36.37 30.00 30.76 70.58

IMZ (cm) 0.1 0.3 - 0.25

IHZ (cm) - - 0.1 -

      Grade Bi C Bi Bi

Fusarium fujikuroi % inhibition 46.67 30.76 13.33 87.15

IMZ (cm) - 0.3 - 0.25

IHZ (cm) 0.2 - 0.1 -

      Grade Bi Bi C Bi

Microdochium 
fisheri % inhibition 50.00 52.00 48.25 65.35

IMZ (cm) - 0.2 - 0.6

IHZ (cm) 0.2 - 0.1 -

      Grade C Bi C Bi

Nigrospora oryzae % inhibition 40.00 45.00 35.50 60.64

IMZ (cm) 0.2 0.1 - 0.2

IHZ (cm) - - - -

        Grade Bi Bi C Bi

      IMZ= Intermingling zone, IHZ = Inhibition zone, and ‘-‘= not applicable
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Grade 3 (Type Bi) = Intermingling growth where the test fungus grew over the test 
pathogen either above or below or both resulting in suppression of growth of the test 
pathogen. 

Grade 4 (Type C) = Slight inhibition where both the test pathogen and test fungus 
approached each other until almost in contact, leaving a narrow demarcation line (1-2 mm) 
based on Skidmore and Dickinson(1976).

Similar observation was also noticed in the present study reported that Trichoderma viride, 
Aspergillus flavus, A. niger and A. terreus were used against five important rice pathogenic 
fungi for the purpose of biological control(25). In dual culture technique maximum growth 
inhibition was recorded for Trichoderma spp. against different pathogenic fungi(26).

A B C

D E F

Fig. 1.  Photograph showing colony interaction between different test fungi and Trichoderma viride.

	 A. Bipolaris oryzae	 B. Curvularia lunata		  C. Fusarium equiseti                                                                                                             
	 D. Fusarium fujikuroi 	 E. Microdochium fisheri and 	 F. Nigrospora oryzae             

Table 2 shows the effect of volatile substances emanating from the cultures of the soil 
fungi on the radial growth of the test pathogens varied from 13.88 to 82.63%. The maximum 
inhibition (82.63%) was recorded owing to T. viride against N. oryzae followed by B. oryzae 
(65.35%), F. equiseti (63.90%), M. fisheri (62.40%), F. fujikuroi (57.12%) and C. lunata (54.37%) 
volatile metabolites after 7 days of incubation at 25 ± 2°C.
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Table 2. Per cent inhibition of radial growth of test pathogens by volatile metabolites of antagonistic 
fungi

Antagonists
% inhibition of radial growth of test pathogens

Bipolaris          
oryzae

Curvularia 
lunata

Fusarium 
equiseti

Fusarium 
fujikuroi

Microdochium 
fisheri

Nigrospora 
oryzae

Aspergillus 
flavus 23.81d 33.87c 52.32a 32.96c 30.42cd 42.87b

A. fumigatus 20.18d 13.88d 58.17a 47.63b 46.65b 35.60c

A. niger 23.72e 44.08c 62.64b 40.75cd 36.29d 75.00a

Trichoderma 
viride 65.35b 54.37d 63.90b 57. 12cd 62.40bc 82.63a

Volatile metabolites of A. flavus, A. fumigatus, A. niger and T. viride showed significant 
growth inhibition against Curvularia lunata and Fusarium spp. similar observation was also 
noticed in the present study(27-28). 

Table 3 shows the effects of non-volatile metabolites of antagonistic fungi against test 
pathogens varied from 65.11 to 93.24%. The maximum inhibition of radial growth was 
observed with the culture filtrates of T. viride against N. oryzae (93.24%) followed by F.  
fujikuroi (90.81%), C. lunata (88.36%), F. equiseti (83.54%), M. fisheri (68.40%) and B. oryzae 
(65.11%) at 20% concentration respectively (Table 3).

Table 3. Per cent inhibition of radial growth of test pathogens owing to non-volatile metabolites 
of antagonistic fungi

Test pathogen Concentation 
(%)

% inhibition of radial growth of test pathogens
A. flavus   A. fumigatus    A. niger           T. viride

Bipolaris oryzae 5 24.35c 50.64b 54.43a 17.47d

10 32.30d 54.32b 60.22a 36.02c

15 42.48d 72.30b 78.34a 60.22c

20 55.35d 77.78b 86.55a 65.11c

Curvularia lunata 5 54.05c 42.24b 24.42c 22.50c

10 62.16a 55.47b 32.26d 42.61c

15 64.01b 62.86b 47.10c 78.38a

20 78.30b 72.32c 58.02d 88.36a

Fusarium equiseti 5 15.27c 21.31b 50.05a 22.83b

10 31.78c 32.50c 64.37a 42.07b

15 36.65c 36.24c 72.09a 54.55b

20 42.75b 71.14a 86.80a 83.54a
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Table 3. Contd.
Test pathogen Concentation 

(%)
% inhibition of radial growth of test pathogens

A. flavus   A. fumigatus    A. niger           T. viride
Fusarium fujikouri 5 54.50b 30.82c 31.72c 62.97a

10 62.11ab 57.05b 31.88c 75.03a

15 64.04b 63.05b 64.35b 82.73a

20 73.87b 64.83c 72.93b 90.81a

Microdochium fish-
eri

5 23.95b 14.62c 23.54b 44.57a

10 32.50b 4.10c 36.09b 55.98a

15 36.94d 42.70c 55.26b 65.43a

20 44.59d 55.33c 62.27b 68.40a

Nigrospora oryzae 5 63.93ab 48.04c 60.36b 66.64a

10 73.12a 58.81b 70.75a 75.13a

15 82.82a 66.96b 72.15b 84.62a

  20 94.10a 80.49b 82.81b 93.24a

These results are in agreement with the findings of Bashar and Chakma(29) and Al-ameen 
et al.(30) reported that culture filtrates of T. viride and A. niger were responsible for maximum 
inhibition of Fusarium spp. at 20% concentration. The present investigation suggests that 
the isolates of Trichoderma may be further exploited as potential biocontrol agents against 
the fungal pathogens of rice in field trial.
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