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Abstract 

The field experiment was conducted in 2023-24 to 2024-25 for two consecutive years to study the 

effects of biocontrol agents under konkan condition. In the present study, six biocontrol agents (BCAs) 

viz., Bacillus subtilis, Pseudomonas fluorescens, Lecanicillum lecanii, Ampelomyces quisqualis, 

Trichoderma harzianum and Trichoderma strain in spore formulation were evaluated for their bio-

efficacy against powdery mildew of mango under field conditions at Regional Fruit Research 

Station,Vengurla. All the biocontrol agents tested were non-significantly effective against powdery 

mildew of mango under field in konkan condition at 1.0% concentration.  
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Introduction 

Powdery mildew (PM) is a serious disease of mango in konkan region of Maharashtra in 

India. The damage caused by the fungus Oidium mangiferae of powdery mildew of mango 

significantly reduces crop productivity of mango. The frequent application of commercial 

fungicides such as Hexaconazole can lead to resistance of the disease. The new 

environmental friendly strategies should be followed to avoid fungicide resistance and also to 

environmental problems caused by fungicide residues. Antagonism between micro-

organisms is a common phenomenon. Plant pathogenic fungi and bacteria can also be 

affected by fungal and bacterial antagonists (Cook and Baker, 1983) [3]. Powdery mildew 

fungi are prime targets for biocontrol agents because of their superficial growth (Belanger et 

al., 1997) Biological control can be an alternative method to prevent or suppress powdery 

mildew in Mango under the konkan climatic condition of Maharashtra.  

 

Materials and Methods 

A Field experiment was conducted at Regional Fruit Research Station, Vengurla Maharashtra 

from 2023-24 to 2024-25. The formulations of six bio-control agents namely Bacillus 

subtilis, Pseudomonas fluorescens, Lecanicillum lecanii, Ampelomyces quisqualis, 

Trichoderma harzianum each of 1.0% concentration and Trichoderma strain in spore 

formulation at 0.1% concentration were used to conduct the management study. Each bio-

control agent was sprayed thrice at an interval of 10 days starting from the emergence of 

panicles. The water sprays will be served as control. The experiment was laid out in 

Randomized Block Design (RBD) and each treatment was replicated thrice. The data on 

disease severity was recorded after ten days of last spray and the per cent disease index was 

recorded by following a disease rating scale of 0 to 5 where:  

 

Inflorescence free from infection 

1. 1-10% Inflorescence covered by powdery mildew  

2. 11-25% Inflorescence covered by powdery mildew  

3. 26-50% Inflorescence covered by powdery mildew  

4. 51-75% Inflorescence covered by powdery mildew  

5. > 75% Inflorescence covered by powdery mildew 
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 Table 1: Efficacy of different bio control agents against powdery mildew of mango. 

 

Tr. No. Treatments Conc. (%) 
PDI 

2023-24 2024-25 

T1 Bacillus Subtills 1.0 5.07 (12.84) 4.80 (12.63) 

T2 Trichoderma herzianum 1.0 6.13 (14.29) 5.87 (13.97) 

T3 Lecanicillum lecanii 1.0 5.33 (13.25) 5.60 (13.48) 

T4 Ampelomyces quisqualis 1.0 4.26 (11.85) 4.53 (12.07) 

T5 Trichoderma (Spores) 0.1 5.86 (13.97) 6.13 (14.26) 

T6 Pseudomonas fluorescence 1.0 6.66 (14.92) 6.40 (14.63) 

T7 Untreated control - 7.20 (15.50) 7.47 (15.77) 

S.E.+ - 1.12 1.20 

C.D.@ 5% - NS NS 

 

Results and Discussion 

The application of formulated products such as Bacillus 

Subtills Trichoderma herzianum Lecanicillum lecanii 

Ampelomyces quisqualis Pseudomonas fluorescence and 

Trichoderma (Spores) against the powdery mildew of 

mango does not significantly control the disease. It may be 

due to high multiplication of pathogen due to asexual 

reproduction within a short period because of high humidity 

under konkan condition. The high humidity favours the 

growth of the pathogen of powdery mildew disease of 

mango (J.K. Bana et al., 2020) [1]. This has been also 

supported by Deshmukh et al., 2021 [4] who showed positive 

correlation between relative humidity and pathogen in the 

western ghat of Maharashtra. These biocontrol agents 

applied may not compete with pathogen of powdery mildew 

of mango within a short period due to high dominance of 

pathogen for a short period under high humidity.  

 

Conclusion 

From this it is concluded that the biocontrol agents such as 

Bacillus Subtills Trichoderma herzianum Lecanicillum 

lecanii Ampelomyces quisqualis Pseudomonas fluorescence 

and Trichoderma (Spores) in the form of formulation may 

not control the powdery mildew disease under konkan 

condition.  

 

References 

1. Bana JK, Jaipal S, Chaudhary, Ghoghari PD, Sharma H, 

Sushil Kumar, Patil S. Influence of weather parameters 

on powdery mildew of mango inflorescence in humid 

tropics of South Gujarat. Journal of Agrometeorology. 

2020;22(4):488-493. 

2. Bélanger RB, Dik AJ, Menzies JM. Powdery mildew: 

Recent advances toward integrated control. In: Boland 

GJ, Kuykendall LD, editors. Plant-microbe interactions 

and biological control. New York: Marcel Dekker Inc.; 

1997. p. 89-109. 

3. Cook RJ, Baker KF. The nature and practice of 

biocontrol of plant pathogens. St. Paul (USA): The 

American Phytopathological Society; 1983. p. 1-539. 

4. Deshmukh PL, Bharad SG, Mane SS, Panchbhai DM, 

Kale VS. Influence of weather parameters on powdery 

mildew and malformation incidence in different mango 

(Mangifera indica) cultivars under Western Vidarbha 

region of Maharashtra. Research on Crops. 

2021;22(1):171-177. 

5. Ahmed MF, Khalifa SM, El-Bassel EH. Evaluation of 

some biocontrol agents to control mango powdery 

mildew disease and their effect on productivity. Journal 

of Plant Protection and Pathology. 2023 Jan 1;14(1):13-

9. 

6. Vaishnavi K, Malinidevi R. Biological and Optimal 

Control Model for Powdery Mildew Disease in Mango 

Plants and Fruits. Applications of Modelling and 

Simulation. 2025 May 10;9:174-88. 

7. Nayanthara J. Incidence and management of insect 

pests infesting inflorescence of mango. Department of 

Agricultural Entomology, College of Agriculture, 

Vellayani. 2020. 

https://www.agriculturaljournals.com/

