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Biological control is an alternative to chemical pesticides and it is an attractive method protecting plants
from pathogens. Despite the existence of defense mechanisms, plants are exposed to attack by fungi and
bacteria. Some of the most common plant-pathogenic fungi belong to the genera Alternaria, Botrytis,
Cochliobolus, Fusarium, Geotrichum, Penicillium, and Sclerotina. These fungi cause considerable loss of crop
yields worldwide.

Kidney bean is an important member of the Fabaceae family. Production of healthy nursery is necessary
for high-quality production of this crop in fields. With the idea of minimizing the use of pesticides and mineral
fertilizers to preserve soil quality, we investigated the effects of plant growth promoting rhizobacteria on
growth promotion and protection of kidney bean from phytopathogenic fungi. Bacteria able to colonize plant
root systems and promote plant growth are referred to Plant Growth Promoting Rhizobacteria (PGPR). For
decades, varieties of PGPR have been studied and some of them have been commercialized, including the
species Pseudomonas, Bacillus, Enterobacter, Klebsiella, Azotobacter, Variovorax, Azospirillum, and
Serratia.

PGPR can be classified into extracellular plant growth promoting rhizobacteria (ePGPR) and
intracellular plant growth promoting rhizobacteria (iPGPR). The ePGPRs may exist in the rhizosphere, on the
rhizoplane or in the spaces between the cells of root cortex; on the other hand, iPGPRs locate inside the nodular
structures of root cells. The bacteria such as Arthrobacter, Azotobacter, Bacillus, Caulobacter,
Chromobacterium, Erwinia, Micrococcous, Pseudomonas, etc. belong to ePGPR. The iPGPRs belong to the
family of Rhizobiaceae as well as Frankia genera. These bacteria can symbiotically fix atmospheric nitrogen
with the higher plants. The use of PGPR has been proven to be an environmentally sound way of increasing crop
yields by facilitating plant growth through either direct or indirect mechanism.The successful utilization of
PGPR depends on their survival in soil, compatibility with the crop, interaction ability with indigenous
microflora in soil, and other environmental factors including biotic and abiotic ones. The mechanisms of plant
growth promotion by PGPR include the ability to produce phytohormones, nitrogen fixation, antagonism
toward phytopathogens and solubilization of insoluble phosphates.

The antifungal activities of the PGP rhizobacteria were assayed against different species of
phytopathogenic fungi such as Fusarium tricinctum, Fusarium oxysporum, Sclerotinia sclerotiorum and
Botrytis cinerea. Pseudomonas putidaSM-1, Azotobacter sp. and Bacillus thuringiensis AKS/I6 strains have
been used in experimental tests on growth inhibition of phytopathogenic fungi infecting kidney beans. Agar
well diffusion method was used in this study. It was found that Bacillus thuringiensis AKS/16 strain showed the
lowest antifungal activity against all fungal pathogens tested (zones of inhibition 15-18 mm). In contrast,
Pseudomonas putida SM-1 exhibited high antifungal activity against Fusarium oxysporum and Fusarium
tricinctum by producing 29-30 mm clear zones of inhibition. Moderate inhibitory effect was shown by
Azotobacter sp. against all fungal pathogens tested with zones of inhibition from 24 to 26 mm. In summary,
Pseudomonas putida SM-1 strain demonstrated the potential of controlling root rot diseases in kidney beans.
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