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ABSTRACT: Soil-borne plant pathogenic fungi are of major concern problem in agriculture.
Biocontrol methods are safe, cost effective and eco-friendly. In present study, HCN and siderophore
producing Pseudomonas aeruginosa MR-2, MR- 5, MR-6, MR-9, MR-15 and MR-18 were selected
[8]. Sclerotina sclerotiorum was isolated from infected tomato plant and grown on semi-selective
medium “NEON” and characterized. Antagonistic activity of Pseudomonas against Sclerotina
sclerotiorum was evaluated according to Deshwal et al. [2]. All Pseudomonas aeruginosa strains
inhibited the growth of Sclerotina sclerotiorum by 62-83% inhibition zone as compared to control.
Pseudomonas MR-18 strains showed maximum inhibition. In vitro study revealed that Pseudomonas
strains effectively reduced the growth of Sclerotina sclerotiorum.
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INTRODUCTION
Soil-borne plant pathogenic fungi cause heavy crop losses all over the world. With variable climate
in the different ecological zone, major crops in India are successptible to diseases caused by soil
borne fungal pathogen in the light of present day constraints on plant disease control practices.
Chemical control of disease disturbs, environment, subvert ecology, degrade soil productivity,
mismanage water resources [1, 2].
When microorganisms are used to control the disease, it is known as biocontrol. Such biological
control agents are an alternative to the use of fungicides, for suppression of fungal pathogens in
agricultural production [3]. Biocontrol provides an alternative means of reducing these pathogens,
which are otherwise difficult to control due to their survival strategies. The renewed interest in
biocontrol is due to its environmental friendliness, along lasting effect and safety features. Some of
the bacterial antagonists, however also been found to show direct growth promoting effect on crop
plants a inoculants [4, 5]. Pseudomonas strain produces numerous compounds which are responsible
for disease control. These inhibitory compounds are siderophores, HCN, degradative extracellular
enzymes such as chitinase, protease, cellulose, β-1,3 glucanase and antibiotics such as pyrrolnitrin,
pyoluteorin, phenazine [6, 7, 8, 9].
White mold, Sclerotinia sclerotiorum (Lib.) de Bary is one of the important plant pathogen. The
fungus S. sclerotiorum has already been reported as a pathogen of more than 400 plant species around
the world [10]. White mold is a very serious problem in crops, especially when they are cultivated in
contaminated wet soils and the weather is cool and wet [11]. Annual yield losses due to Sclerotinia
diseases exceed millions of dollars each year all over the world. Extensive crop damage, lack of high
levels of host resistance, and the general difficulty of managing diseases caused by Sclerotinia have
been the impetus for sustainable research on this pathogen [12].
Report suggested that Fluorescent pseudomonads inhibited the growth of pathogenic fungi such as
Fusarium solani [13], Pythium ultimum and Rhizoctonia solani [14]. Recently, Pseudomonas
fluorescens was used as bio-control agents for controlling broccoli root rot disease caused by Pythium
ultimum and Rhizoctonia solani pathogens [15]. So aim of present study was to screen the
antagonistic activity of Pseudomonas against Sclerotina sclerotiorum.
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MATERIAL AND METHODS
Selection of Pseudomonas strains: Pseudomonas aeruginosa MR-2, MR- 5, MR-6, MR-9, MR-15
and MR-18 were selected for present study. All the strains produced HCN and Siderophore [8].
Isolation and characterization of Sclerotina sclerotiorum: Fungus was isolated from infected
tomato plant, on semi-selective medium “NEON”. Sterilized PDA medium was taken. Melted the
PDA medium and added membrane filter streptomycin sulphate-150 ppm, penicillin-G-150 ppm and
bromophenol blue-150 ppm to the medium with temperature 50 ºC. The pH of the medium was
around 4.7 [16]. Fungus was purified and microscopic characterization was done according to Bolton
et al. [17].
Antagonistic activity of Pseudomonas against Sclerotina sclerotiorum : Antagonistic activity of
Pseudomonas strains was tested against Sclerotina sclerotiorum by using dual culture technique [2].
Five-day-old mycelial discs (5 mm diameter) of Sclerotina sclerotiorum were placed at four corners
on the modified King’s B medium by including 2% sucrose. Exponentially grown Pseudomonas
strain was spotted in the centre of agar plates and incubated at 28 ± 1°C for five days. Inhibition in
radial growth of test fungus was measured. One fungal disc was transferred at centre of control plates
and radial growth was measured.

RESULTS
Selected Pseudomonas aeruginosa strains MR-2, MR- 5, MR-6, MR-9, MR-15 and MR-18 were
positive for siderophore and HCN [8]. Pure culture of white mold, Sclerotina sclerotiorum was
isolated from tomato plant on NEON medium. Microscopic evidence showed that isolated fungus was
hyaline, septate, branched and multinucleate, Ascospores had been observed. Dual culture method
showed that all Pseudomonas aeruginosa strains inhibited the growth of Sclerotina sclerotiorum by
62-83% inhibition zone as compared to control. Maximum inhibition was observed by Pseudomonas
MR-18 (Table-1).

Table 1: Evaluation of the biocontrol activity of Pseudomonas aeruginosa against Sclerotina
sclerotiorum
S. No. Pseudomonas aeruginosa
Percentage of Inhibition
1
Pseudomonas MR-2
78
2
Pseudomonas MR- 5
75
3
Pseudomonas MR-6
62
4
Pseudomonas MR-9
71
5
Pseudomonas MR-15
79
6
Pseudomonas MR-18
83
Values are mean of 5 replicates.
DISCUSSION
Increased concern over the impact of chemical fungicide on the environment has resulted in the
increased interest in biocontrol strategies for the management of S. sclerotiorum. Microscopic
evidence showed that isolated fungus was Sclerotina sclerotiorum and similar observation had been
observed by Bolton et al. [17]. Results showed that selected Pseudomonas strains were effectively
controling the growth of Sclerotina sclerotiorum. Previous report suggested that Pseudomonas strains
effectively reduced the growth of fungal pathogen. P. fluorescens 2-79 has been shown to produce
PCA and AAP [18]. Pseudomonas sp. DF41 reported to be very effective inhibitors of S. sclerotiorum
mycelial growth and suppresses germination of sclerotia and ascospores [19]. Presence of phenazine
biosynthetic genes and PCA production by PA-23 account for the inhibition of mycelial growth of S.
sclerotiorum, in vitro [20, 21,22]. Fernando et al., [23] mentioned that results suggest that P.
cholororaphis PA-23 can be used to control Sclerotinia stem rot of canola under field conditions.
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Beneficial rhizobacteria are known to colonize rapidly and aggressively the root system, suppress
pathogenic microorganism, and enhance plant growth and development [24]. Under certain condition
antibiotics improve the ecological fitness of these rhizobacteria in rhizoshpere, which can further
influence long-term biological control efficacy [25]. Our in vitro studies showed that Pseudomonas
aeruginosa strains effectively inhibited the growth of S. sclerotiorum. This S. sclerotiorum is well
known soli borne pathogenic fungi. As literature suggested that biocontrol agent effectively colonize
in plant rhizosphere and showed long term effect in soil ecosystem. However, Pseudomonas strains
MR- -2, MR- 5, MR-6, MR-9, MR-15 and MR-18 showed promising biocontrol of S. sclerotiorum.
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