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Abstract

Ralstonia solanacearum is a devastating plant affecting chilli pepper plants worldwide. In this study, we
investigated the inhibitory potential of various bioagents, including Bacillus subtilis, Pseudomonas
solanacearum, Bacillus megaterium, Trichoderma viride and Trichoderma harzianum, against Ralstonia
solanacearum in vitro. Our results revealed varying degrees of inhibition among these bioagents. Among
the tested bioagents, Bacillus megaterium exhibited the highest inhibitory activity, with an impressive
01.20 mm inhibition zone. In contrast, both fungal bioagents Trichoderma viride and Trichoderma
harzianum showed no discernible inhibition (00.00 mm). These findings suggest that Bacillus megaterium
holds promise as a potential biocontrol agent for managing Ralstonia solanacearum in chilli crop. Further
research is warranted to explore the mechanisms underlying the inhibitory effects and the practical
applications of these bioagents in disease management strategies.
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Introduction

Chilli pepper (Capsicum spp.) is an essential crop in the global agricultural landscape, providing
a key ingredient in various cuisines and contributing significantly to the economies of many
regions. However, the cultivation of chili peppers is frequently challenged by various pathogens,
with Ralstonia solanacearum standing out as a formidable adversary. Ralstonia solanacearum
is one the most destructive pathogen in the world. It has a wide range of host crops across 54
families and more than 450 species of crops (Wicker et al., 2007) [*®l, Efforts to combat
Ralstonia solanacearum have included a range of strategies, with a growing emphasis on the
utilization of biocontrol agents. Plant pathogenic microbes have an immense impact on
agricultural productivity, greatly reducing crop yield and sometimes causing total crop loss
Antoun and Prevost (2006) 2. Various fungi, actinomycetes and bacteria exhibited antagonistic
effects against R. solanacearum (Kelman, 1953) [l Bioagents, such as Bacillus subtilis,
Pseudomonas solanacearum, Bacillus megaterium, Trichoderma viride, and Trichoderma
harzianum, have garnered attention for their potential to suppress the growth and spread of this
devastating pathogen while minimizing the environmental impact associated with chemical
interventions. In this study, we delve into the in vitro evaluation of these bioagents as potential
tools for managing Ralstonia solanacearum in chili cultivation. Our investigation aims to assess
the inhibitory capabilities of these bioagents and identify which, if any, exhibit the most
promising results. Understanding the effectiveness of these biocontrol agents is a crucial step
toward developing sustainable and environmentally friendly strategies for safeguarding chili
pepper crops against bacterial wilt, ultimately ensuring a stable and productive chili pepper
industry.

Materials and Methods

In vitro evaluation of bioagents

Bacterial bioagents

1. The isolates of bacteria viz., Bacillus subtilis, Bacillus megaterium and Pseudomonas
fluorescens were tested for their efficacy in inhibiting the growth of Ralstonia
solanacearum by the paper disc method.

2. The bacterium culture of Ralstonia solanacearum, Bacillus subtilis, Bacillus megaterium
and Pseudomonas fluorescens was freshly inoculated in tubes containing autoclaved
nutrient broth medium and incubated at 28+2 °C for 72 hours.

3. Small paper discs punched out from autoclaved filter paper (Whatman no. 42) measuring
5mm in diameter were inserted in the respective vials containing bacterial culture of
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Bacillus subtilis, Bacillus megaterium and Pseudomonas
fluorescens and allowed to soak for 2 hours.

4. Around 200 pL bacterial suspension of Ralstonia
solanacearum taken from tubes after growth was spread
on plates containing nutrient agar with help of spreader
and the paper discs were placed at appropriate positions.

5. The plates were incubated at 28+2 °C for 72 hours and
observed for the production of inhibition zone around the
filter paper discs (Bawariand, M. R., T. Narendrappa,
2019) 1,

6. The results obtained were anaysed statistically. The paper
disc soaked in sterile distilled water served as control.

Fungal bioagents

1. The fungal isolates were tested for their inhibitory effect
on Ralstonia solanacearum in vitro by inhibition zone
assay method.

2. Trichoderma viride and Trichoderma harzianum were
grown separately on Potato Dextrose Agar.

3. The bacterium culture of Ralstonia solanacearum was
freshly inoculated in tubes containing autoclaved nutrient
broth medium and incubated at 28+2°C for 72 hours.

4. Around 200 pL bacterial suspension taken from tubes after
growth was spread on plates containing nutrient agar with
help of spreader.

5. Fungal discs of 5 mm diameters from margin of actively
growing four days old culture removed and placed in the
center of agar plates.

6. The plates were incubated at 28+2 °C for 4 days.

7. The observation on the zone of inhibition around the
mycelial disc against Ralstonia solanacearum was
recorded after the incubation period (Bawariand, M.
R., T. Narendrappa, 2019) [,

Results and Discussion

Table 1: Efficacy of bioagents on isolate on 48 hrs

Treatment Bioagents | Zone of inhibition in ‘mm’
Bacterial bioagents
T1 Bacillus subtilis 01.10
T2 Pseudomonas fluorescens 00.80
Ts Bacillus megaterium 01.20
Fungal bioagents
Ty Trichoderma harzianum 00.00
Ts Trichoderma viride 00.00
Ts Control 00.00
SE + (mean) 0.03
CD (P=0.01) 0.12

The 5 bioagents (Table 1) tested against the isolate proved to
be effective of all bioagents, Bacillus megaterium exhibited the
highest inhibitory activity of 01.20 mm followed by Bacillus
subtilis exhibited the inhibitory activity of 01.10 mm. The
fungal bioagents found to be ineffective in inhibiting the
growth of Ralstonia solanacearum, as it did not produced the
inhibition zone and isolate inhibited the growth of fungal
bioagents. Bawariand, M. R., T. Narendrappa, (2019) ¥ has
shown the similar results regarding fungal bioagents.

Conclusion

The purpose of the research was to evaluate efficacy of various
bioagents against Ralstonia solanacearum in-vitro. Thus,
bacterial and fungal bioagents evaluated and Bacillus
megaterium proved to be more efficient by forming inhibition
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zone of 01.20 mm followed by Bacillus subtilis exhibited
activity of 01.10 my. The fungal bioagents found to be
ineffective in inhibiting the growth of Ralstonia solanacearum,
as it did not produced the inhibition zone and isolate inhibited
the growth of fungal bioagents.
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