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Screening of Multifunctional Bacteria with Biocontrol and Biofertilizing Effects
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ABSTRACT : In the course of search for multifunctional microbial inoculants, three Bacillus strains (BS11-1,BS11-
2,BS11-3) with biological control and biofertilizing effects were selected. In this study, their ability for solubilization
of insoluble phosphate, production of indole-3-acetic acid (IAA), siderophore, and hydrolytic enzymes, and antagonism
against phytopathogenic fungi were estimated. All strains produced IAA and siderophore depending on culture time
and produced a visible clear zone on agar plate containing 0.5% carboxylmethyl cellulose as a carbon source. Also,
these strains exhibited antifungal activities against phytopathogenic fungi, Botrytis cinerea, Cylindrocarpon destructans,
Fusarium oxysporum, Rhizoctonia solani, and Phytophthora capsici.
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Table 1. Antifungal activity of the selected bacterial strains
against phytopathogenic fungi

Antifungal activity (mm)

Phytopathogenic fungi

BS11-1 BS11-2 BSI11-3
Botrytis cinerea 14.0 11.0 12.4
Cylindrocarpon destructans 123 0 12.0
Fusarium oxysporum 14.0 10.3 13.8
Phytophthora capsici 253 17.6 26.0
Rhizoctonia solani 33.0 223 274

Table 2. Production of siderophore and lytic enzyme by the
selected bacterial strains

Activity zone (mm)

Strains Production of  Cellulase Chitinase Protease
siderophore activity  activity  activity
BS11-1 24.8 28.3 0 26.0
BS11-2 24.0 30.0 0 23.0
BS11-3 26.0 34.1 0 23.2
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Table 3. Plant growth promoting activities of the selected bacterial
strains

Solubilization of Production of

Strains inorganic phosphate indole-3-acetic acid
BS11-1 - +
BS11-2 - +
BS11-3 - +

Table 4. The effect of selected bacterial strains on growth of
pepper seedlings

Plant length (cm) Root weight (g)

BS11-1 39.6+0.76 437+0.76
BS11-2 36.6+1.78 3.89+£0.84
BS11-3 36.1 £0.50 2.49+0.54
Control* 30.0+2.85 3.10£0.37

“Control : Muller hinton broth
°STD : Standard deviation
Each value is the mean of 30 replicates.
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Fig. 1. Control effect of the selected bacterial strains against
gray mold of tomato seedling. Data represent means of
25°C replications of each treatment. The experiment
was repeated three times.
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