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Excessive use of synthetic chemical products in the form of fertilizers and pesticide can cause incredible 
damage to the environment and ecosystem (Ganeshan and Kumar 2005). There are numerous examples of 
the biological control of plant diseases through use of non-pathogenic microorganisms, an approach that can 
reduce deleterious effects of agricultural chemicals towards environments and non-target organisms. Plant 
growth-promoting rhizobacteria (PGPR) are a diverse group of soil bacteria that have been shown to be 
effective biological control organisms (Ganeshan and Kumar 2005; Haas and Défago 2005).  
 
Pseudomonas fluorescens is a species of PGPR that has the ability to competitively colonize plant root 
systems, promote plant growth, and suppress several diseases. These gram- negative, rod- shaped bacteria 
are antagonists of many fungal plant pathogens and can reduce severity of various diseases (Hol et al. 2013). 
Researchers have divided plant growth promoting mechanics employed by Pseudomonas fluorescens into 
direct and indirect mechanics (Couillerot et al. 2009; Goswami et al. 2016). Direct mechanisms include the 
use of P. fluorescens for nitrogen fixation, phosphorous and potassium solubilization, and phytohormone 
production (Ahemad and Kibret 2014). Indirect mechanisms include the production of antibiotics like 
Phenazine-1-carboxylate, Cyclic lipopeptides and 2, 4-Diacetlyoroglucinol, iron chelation by siderophores, and 
induction of systemic resistance in plants. Many in vitro and in vivo studies have demonstrated the practicality 
of using P. fluorescens strains as biological control agents (Notz et al. 2002; Vanitha and Ramjegathesh 
2014). For instance, it has shown its potential to suppress many fungal diseases caused by phytopathogenic 
oomycetes (Pythium spp.), fungi (Fusarium oxysporum, Gaeumannomyces graminis, Rhizoctonia solani, etc.), 
bacteria (Pectobacterium carotovorum), and nematodes (Meloidogyne spp.) (Daval et al. 2011; Heydari and 
Pessarakli 2010). Because of this multidimensional utility of P. fluorescens strains, several products are 
commercially available that are used in the form of biofertilizer and biopesticides in many regions of the world.  
 
Improved understanding of P. fluorescens and their regulation in the rhizosphere will provide greater 
opportunities to exploit its modes of actions in crop protection strategies and promote its use as a biological 
control organism to suppress fungal diseases of plants and contribute to more sustainable agricultural 
production systems.  
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