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Plant growth-promoting rhizobacteria (PGPR) are free-living bacteria that can 

promote plant growth, because of its weak competitive ability as compared to many 

other microorganisms in the soil during plant growth. Immobilization provides a 

gentle, simple, rapid, nontoxic, versatile and cheap method of immobilizing bacterial 

cell. In addition, this technique is ensuring high retention of cell viability. The 

objective of this experiment was to apply immobilized PGPR for promoting plant 

growth in hydroponic system. Azotobacter sp., a representative of PGPR strains, it 

was immobilized in calcium-alginate. The immobilized Azotobacter sp. was able to 

survive in LG medium longer than three weeks in pH 4-7, and a week in pH 3.5. The 

immobilized gel could protect toxicity from high acidity while the free cells were 

killed. The IAA production by immobilized Azotobacter sp. was tested in LG medium 

containing L-tryptophan, glucose and nitrogen, pH 6.8. The optimal temperature for 

IAA production by immobilized Azotobacter sp. was 20 oC at initial pH 6.5-7.5. 

This study observed the effect of immobilized Azotobacter sp. on plant growth  

in hydroponic system for two batches. To estimate plant growth parameters, two 

factors were tested: i) immobilized Azotobacter sp. in the series of 2.5-12.5 g bead/ 

plant, and ii) IAA solution of 10-100 µM concentration. Choy sum (Brassica 
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chinensis var parachinensis) was used as a model to study the effect of immobilized 

Azotobacter sp. on plant growth. The parameter of plant growth, i.e. stem wet weight, 

root wet weight, stem dry weight, root dry weight, stem length, root length and 

element analysis (N, P, K and Ca) was investigated. In the first batch, results showed 

that all treatments were able to promote plant growth better than the control group but 

there were no significant differences (P ≤ 0.05). However, the optimum condition for 

growth of Choy sum in hydroponic system showed that 2.5 g of immobilized 

Azotobacter sp. bead per plant and 100 µM IAA solution (1 ml/plant/week),

manifested the best condition for stimulating plant growth. In the second batch, the 

optimum condition for growth of Choy sum in hydroponic system showed in 5 g      

of immobilized Azotobacter sp. bead per plant and 100 µM IAA solution                   

(1 ml/plant/week).  Furthermore, the effect of immobilized Azotobacter sp. was 

studied in a light controlled room, and the result revealed that 5 g of immobilized 

Azotobacter sp. bead per plant and 40-60 µM IAA solution (1 ml/plant/week) yielded 

the highest growth.
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