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 ABSTRACT 
Aluminum toxicity is a major environmental stress factor in acidic soils and can inhibit the growth of many 

microorganisms. However, some bacteria are able to tolerate aluminum and survive under such conditions. 

Rhizobium is a Gram-negative bacterium widely known for its symbiotic association with leguminous plants and 

its ecological importance in nitrogen fixation. In this study, the aluminum tolerance of Rhizobium was evaluated 

using the spot plate technique to assess the effects of different aluminum concentrations on bacterial growth. 

Nutrient agar (NA) was prepared with varying aluminum concentrations (0, 1, 2, and 4 mM Al) by incorporating 

aluminum chloride hexahydrate (AlCl3·6H2O) into the medium. Rhizobium sp. was cultured in liquid medium, 

standardized to a comparable cell density, and serially diluted. Each dilution was spotted onto agar plates 

containing different aluminum concentrations. After incubation under appropriate conditions, bacterial growth 

was qualitatively assessed by visual observation. Rhizobium grew well in the absence of aluminum and at 1 mM 

Al, while growth was reduced at 2 mM Al and completely inhibited at 4 mM Al. These findings indicate that 

Rhizobium sp. has limited tolerance to aluminum stress. 
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