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Studies on Biocontrol Potential of a Rhizospheric
Pseudomonas isolate against Fusarium roseum

Abstract:

Fusarium roseum, is a fungal plant pathogen which causes fusarium head
blight (FHB), a devastating disease on wheat and barley. The pathogen is
responsible for billions of dollars in economic losses worldwide each year. Bio-
control of this fungal phytopathogen by Plant Growth Promoting Rhizobacteria
(PGPR) may be an ecofriendly option.

The present study deals with analyzing bio-control potential of Pseudomonas
RSML23, a wheat rhizosphere soil isolate. The efforts are made to extract the blue
coloured water soluble pigment by chloroform extraction method. The bacterial
isolate and a blue coloured secondary metabolite produced by it exhibited
considerable antifungal potential against Fusarium roseum.

Keywords: Biocontrol, Rhizosphere, Pseudomonas isolate, Fusarium roseum
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be disastrous if it gets into the food chain, as zearalenone causes abortions in
pregnant females and feminization of males. [11].

Photo 1: The fusarial wilt of Wheat

The Rhizosphere and its influence:

The soil surrounding the plant root where root exudate migrate and
microbiological activity is exceptionally high is called rhizosphere. The surface of
root is called rhizoplane. Plant root produce and release various exudates
containing sugar, aminoacids, organic acids, fatty acids, vitamins, nucleotides and
other organic matters that promotes growth of microorganisms. Therefore
rhizospheric soil is characterized by greater number of microorganisms than soil
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the world, and had thus colonized many natural and artificial environments [22].
Pyocyanin is a water soluble blue green phenazine nitrogen-containing
heterocyclic compound. Pyocyanin is redox active secondary metabolite. It is an
extracellular pigment which is produced by Pseudomonas aeruginosa.[23]

Objectives:

4 To study the antifungal potential of Pseudomonas RSML23 isolate

4+ To produce and extract the antifungal metabolite produced by
Pseudomonas RSML23

+ To study the antifungal potential of the extracted metabolite produced by
Pseudomonas RSML23
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Materials and Methods:

Bacterial Isolate: The culture of Pseudomonas RSML23 species was obtained from
bacterial culture collection of Rajarshi Shahu Microbiology Laboratory, Latur.

The culture was grown on Pseudomonas Isolation agar of Hi-Media (G/L of Peptic
digest of animal tissue 20.000, Magnesium chloride 1.400, Potassium sulphate
10.000, Triclosan (Irgasan) 0.025, Agar 13.600, Final pH 7.0+0.2) for 48 hrs.

Gram stained to confirm the morphological characters and absence of
contamination.

The culture was maintained on nutrient agar slants for further studies.

Fungal Isolate: The culture of Fusarium roseum is obtained from Department of
plant pathology, college of Agriculture, Latur.

The cultures were grown on potato dextrose agar of Hi-Media (G/L of Potatoes,
infusion from 200.000, Dextrose 20.000, Agar 15.000, Final pH 5.6+0.2) for 72 hrs.
to confirm purity, growth pattern and observed under 45X on microscope, in
lactophenol blue, to observe morphological characters.

The culture was maintained on PDA slants for further studies.
Antifungal activity of Pseudomonas RSML23

A loop full of active Pseudomonas RSML23 culture was spot inoculated at the
centeron the surface of Glucose Nitrate salt Agar surface (G/L of Glucose 5.4,
Sodium nitrate 1.5, Potassium dihydrogen phosphate 1.0, Magnesium sulphate
0.5, Agar 20 and pH 6.0). The fungal culture was streaked at a distance from spot.
The plates were incubated at 30°C temperature for five days and observed for
zone of inhibition around the bacterial colony.

Production of antifungal metabolite by Pseudominas RSML23
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The growth from nutrient agar, was inoculated into king’s B Broth (KB) (G/L of
Peptone 20 g; Glycerol 10g; MgSo4 1.5 g; K2P04 1.5 g) and incubated at 30°C on
120 rpm rotary shaker for 48 hours and were observed for color change. The
Pigment was extracted using chloroform system.

Extraction of Pigment:

The broth culture was centrifuged at 5000 rpm for 10 minutes. The culture
supernatants were transferred into new test tubes and extracted with chloroform
(1:2) and the aqueous phase was removed.

Antifungal activity of the chloroform extract:

The Fusarium roseum culture was spread on the surface of Glucose nitrate salt
agar. A well was dug with cork borer at the center. The well was filled with
obtained chloroform extract. In a control plate the well was filled with
chloroform. The plates were placed in refrigerator for half an hour for diffusion of
the content in medium. The plates are then incubated at 300C for 72hrs and
observed for zone of inhibition.
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Results and discussion:

Pseudomonas Isolate: The pseudomonas isolate produced diffusible bluish green
pigment on Pseudomonas isolation agar. The microscopic observation revealed
Gram negative, non-spore forming small rods. These observations indicated that
the culture procured from departmental laboratory is a pure culture.

Photo 2: Growth of Pseudomonas isolate on

Pseudomonas isolation agar
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Photo 3: Gram staining of Pseudomonas isolate

Fungal isolate:

The cottony white growth with reddish coloration was observed on potato
dextrose agar. Under high power objective in lacto phenol blue preparation, the
mycelium and spores confirmed the isolate as Fusarium roseum

Photo4: Growth Fusarium roseum on PDA plate

Photo 5: Fusarium roseum under 45 X in lacto phenol blue
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Antifungal activity of Pseudomonas RSML23

The diffusible pigment produced by Pseudomonas RSML23 exhibited the
inhibition of the growth of Fusarium roseum (Photo 6)

Photo 6: Antifusarial activity of Pseudomonas RSML23

Production of antifungal metabolite by Pseudominas RSML23

TThe appearance of blue green coloured pigment in the medium after 48 hours of
incubation at 30°C indicated production of pyocyanin, a well-known secondary
metabolite of Pseudomonas aeruginosa (photo 7)
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Photo 7: Production of blue coloured water soluble pigment

Extraction of Pigment:

The blue coloured pigment was extracted by the addition of chloroform from the
cell free supernatant. The pigment was separated as a blue color compound at
the organic phase. The chemical nature of pyocyanin was confirmed with the
appearance of red color upon addition of 0.2N HCI

Photo 8: Chloroform extraction of blue coloured pigment
Antifungal activity of the chloroform extract:

A considerable zone of inhibition is observed on GNS agar after 48 hours around
the well. It exhibited the antifungal potential of the water soluble blue pigment.

Photo 9: Zone of inhibition around the extracted pigment filled well
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Similar antifungal activities of Pseudomonas aeruginosa and its blue pigment
were reported against Aspergillus fumugatus, aspergillus flavus and Fusarium
oxysporum [23, 24& 25]

Conclusion:

According to this study, Pseudomonas RSML23 and the extracted pigment
successfully inhibited the growth of Fusarium roseum, In vitro. This investigation
could be expanded to include purified product to assess its antifungal properties.
Although Pseudomonas RSML23 as a fungal growth inhibitor has been shown to
be beneficial in the lab, further research and implementation in agriculture is
required.
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