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INTRODUCTION 

 Plant growth promoting rhizobacteria (PGPR) are naturally occurring soil bacteria 

that aggressively colonize plant roots and benefits plants by producing growth promotion. A 

large array of bacteria including species of Pseudomonas, Azospirillium, Azotobacter, 

Klebsiella, Enterobacter, Alcaligenes, Arthrobacter, Burkholderia, Bacillus and Serratia have 

reported as PGPR to enhance plant growth (Saharan B. S. et al., 2011). PGPR influence 

plamnt growth by two ways: indirectly and directly. Indirectly through production of 

substances inhibitory to phytopahogens and directly through phosphate solubilisation, 

nitrogen fixation, production of phytoharmones, siderophores, etc (Lenin G. et al., 2012). 

Indole Acetic Acid (IAA) is a member of phytoharmone group and is generally 

considered as the most important native auxin (Ashrafuzzamzn M. et al., 2009). It functions 

as an important signal molecule in the regulation of plant development including 

organogenesis, tropic response, cellular response such as cell expansion, division and 

differentiation and gene regulation (Ryu R. et al., 2008). Phosphate solubilizing bacteria are 

known to solubilize insoluble phosphate and make it available to plants (Rodriguez H. et al., 

1999). They are also capable of producing phytoharmones like IAA. Most bacteria use 

tryptophan as a precursor for IAA production (Saharan B.S. et al., 2011). This study was 

mainly aimed to assess the potential of isolates in producing IAA by replacing tryptophan 

with natural precursors such as soybean flour, watermelon seed powder and pumkin seed 

powder. The research was also aimed to study other activities of most potent isolates such 

as gibberellic acid production, Siderophore production, salt tolarence ability, effect on plant 

growth and insecticide tolerance.  

OBJECTIVES 

 Screening of IAA producing Azotobacter, Rhizobium and phosphate 

solubilizing bacteria using tryptophan 

 Screening of isolates for IAA production using natural sources of tryptophan 

 Purification and Identification of potent isolates 

 Study of effective isolates for various characteristics 

 Study of effect of potent isolates on growth of seedlings 

 



RESULTS 

A total of 30 aerobic nitrogen fixing and 10 phosphate solubilizing bacterial cultures 

were isolated after enrichment. Out of 30 aerobic nitrogen fixing bacteria, 18 isolates 

belong to Genus Azotobacter, in which 16 isolates produced IAA.  The remaining 12 isolates 

belong to Genus Rhizobium, in which 9 isolates produced IAA. 7 out of 10 phosphate 

solubilizing bacterial cultures had the ability to synthesize IAA which was tested using 

Salkowaski’s reagent.  

Effective IAA producing isolates such as 5 Azotobacter, 5 Rhizobium and 7 phosphate 

solubilizing spp. were screened for utilization of natural crude precursors like soybean flour, 

pumkin seeds, water melon seeds, sprouted soybean, molasses, cooked soybean as a source 

of tryptophan for IAA production. It is observed that for synthesis of IAA, Azotobacter 

species utilized soya flour; however Rhizobium and PSB isolates utilized watermelon seeds. 

Also by using efficient isolates, efficiency of IAA production was optimized with respect to 

precursor concentration, time required for production, rate of aeration and agitation. For 

Azotobacter species optimum concentration of soybean flour is 4% and optimum incubation 

time is 8 days for maximum IAA production. For Rhizobium and PSB optimum concentration 

of watermelon seeds is 6% and time required for maximum IAA production is 6 days. 

Agitation rate of 200 rpm enhanced the IAA production than that observed under static 

conditions. 

Amongst all the isolates studied for IAA and GAA production phosphate solubilizing 

bacterial spp named as Enterobacter clocae subsp. cloacae strain YCA was found to give high 

yield hence it was further exploited for its ability to synthesis Siderophore, HCN, ammonia, 

organic acid and pesticide degradation ability. 

DISCUSSION 

It is concluded that potent isolates Azotobacter chrocooccum, Rhizobium meliloti and 

Enterobacter clocae subsp. cloacae strain YCA when inoculated with soybean flour and 

watermelon seed powder respectively showed elevation in plant growth over uninoculated 

control. So we can exploit these organisms as biofertilizers for fertile and sterile soil. 

Enterobacter clocae subsp. cloacae strain YCA was found to produce secondary metabolites 

such as amylase, cellulase and inulinase which are helpful for utilization of reserve food 

material. 



 The results of research work were presented in poster form entitled as 

“Production of Indole Acetic Acid by using Azotobacter spp. from Natural 

Precursors” 

in Nation Conference on Challenges and Opportunities in Life Sciences organized by 

Department of Biochemisry, Microbiology & Biotechnology, Shivaji University, Kolhapur in 

Feb. 2013 as well as in International Conference on Emerging Horizons in Biochemical 

Sciences and Nanomaterials (EHBCSN-2013) organized by Department of Chemistry and 

Microbiology, Shri Shivaji Mahavidyalaya, Barshi entitles as  

“Screening of Phosphate Solubilizing Bacteria for Indole-3-Acetic Acid 

Production using Natural source of Tryptophan” 

 and in another National Conference on Recent Trends and future Prospects in 

Multidisciplinary Approaches in Microbiology RTFPM-2014 organized by Rajaram College, 

Kolhapur entitled as 

“Degradation of Pesticides Phorate by PGPR Bacteria” 

where my poster won 2nd prize. This research work was also published in International 

Journal of Pure and Applied Biosciences 3 (1): 71-80 (2015), under the title  

“Study of Phosphate solubilizing Enterobacter cloacae sub sp. cloacae strain YCA 

for production of plant growth promoting substances” 
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