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INTRODUCTION
The soil bacteria that colonize the roots and enhance plant growth are 

1.called plant growth promoting rhizobacteria  In the rhizosphere about 
22-5% of bacteria are PGPR . PGPR can be classied into three types 

viz. extracellular PGPR found in the rhizosphere (ePGPR), on the 
rhizoplane (sPGPR), in the intercellular spaces of root cortex (iPGPR) 

3existing inside the root tissue .

Rhizobacteria produce plant growth promoting substances which 
4-8enhance plant growth directly and indirectly . Plant growth 

promoting substances include Indole acetic acid (IAA), Gibberellins, 
Siderophores and enzymes for solubilization of inorganic phosphates. 
Indole-3-acetic acid is an auxin (phytohormone) responsible for 

5,9-11division, extension and differentiation of plant cells and tissues . 
Auxin (Indole-3-Acetic acid) is essential for growth of plants, and is 
produced by many rhizobacteria viz. Streptomyces, Methylobacteria, 
Cyanobacteria and Archaea. Gibberellins are tetracyclic diterpenoid 
acids involved in many physiological processes of plants including 
seed germination, seedling emergence, stem and leaf growth, ower 
induction and fruit growth. Many rhizobacteria viz. species of 
Azospirillum, Rhizobium, Azotobacter, Arthrobacter, Pseudomonas, 
Bacillus ,  Acenetobacter ,  Flavobacterium ,  Micrococcus , 
Agrobacterium, Clostridiuum, Burkholderia, and Xanthomonas are 
known to synthesize gibberellins. The present work is aimed to 
investigate the production of IAA by the rhizobacteria isolated from 
paddy elds of Pandaul (Madhubani).

MATERIALS AND METHODS
The soil sample of paddy growing elds was analysed by serial 

-1 -5dilution (10  to 10 ) in a sterile physiological saline. 0.1 mL of the 
various dilutions was poured onto freshly prepared nutrient agar 
medium and spread evenly with a sterile bent glass and incubated at 

028±2 C for 48 hours. 

The inoculum was prepared by transferring the loopful of each of the 
bacterial isolates into 200 mL conical asks containing 30 mL of sterile 
tryptic soy broth separately. The cultures were incubated on a rotary 

0shaker at 150 rpm at 25 ±2 C for 24 hours. The cultures were then 
centrifuged at 3000 rpm for 15 minutes, washed in physiological saline 

and re-suspended in sterile distilled water. The optical density (OD) of 
the bacterial suspension was adjusted to 0.6 at 600 nm.

Production of IAA by the bacterial isolates was screened using Jeon's 
6medium as suggested by Jeons et al . Pure culture of each of the 

rhizobacterial isolates was inoculated into 5 mL of Jeon's medium 
0separately in 20 mL tubes. The tubes were incubated at 25 ±2 C for 72 

hours. The culture was then centrifuged at 3000 rpm for 10 minutes and 
the supernatant was used for screening of IAA production. 2 mL of 
supernatant of each of the bacterial isolates was mixed with 2 mL of 
Salkowski's reagent (2 % FeCl  in 35 % perchloric acid) and incubated 2

0at 25 ±2 C for 30 minutes in dark. The development of pink colour 
indicated the presence of IAA, and the concentration of IAA produced 
by rhizobacterial isolates was measured spectrophotometrically at 530 
nm and quantied in IAA standard curve in terms of mg of IAA/L.

In the present investigation, the rhizobacterial isolates of paddy 
growing elds viz., Bacillus subtilis, B. megaterium, B. pumilus, B. 
polymyxa, Lactobacillus acidophillus, L. plantarum, L. brevis, 
Micrococcus luteus, Azotobacter beijerinckii, Pseudomonas putida, P. 
fluorescens, P. aeruginosa, Streptococcus salivaris, Staphylococcus 
saprophyticus, Erwinia amylovora, Enterobacter hormechei, 
Agrobacterium fabrum, Flavobacterium. Anhuiense, Acinetobacter 
soli, Burkholderia sp., Rhizobium sp. and Serratia sp., Nitrosomonas 
sp., Nitrosococcus sp., Nitrobacter sp., Nitrospira sp. and 
Nitrosovibrio sp. were screen for the capacity of production of IAA. 
The results obtained have been presented in Table-1 and Figure-1.

Table-1: Production of Indole Acetic Acid (IAA) by rhizobacterial 
isolates
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ABSTRACT
BACKGROUND: The soil bacteria that colonize the roots and enhance plant growth are called plant growth promoting rhizobacteria (PGPR). 
Plant growth promoting substances produced by rhizobacteria include Indole acetic acid (IAA), Siderophores and enzymes for solubilization of 
inorganic phosphates. Indole-3-acetic acid is an auxin (phytohormone) responsible for division, extension and differentiation of plant cells and 
tissues.
AIM: To screen the capacity of IAA produced by rhizobacteria.
OBJECTIVE: To study the IAA producing ability of rhizobacteria
METHODS: Rhizosphere bacteria were isolated from rhizosphere zone of Oryza sativa by serial dilution technique. Production of IAA by the 
bacterial isolates was screened using Jeon's medium. Pure culture of each of the rhizobacterial isolates was used to screen IAA production. 2 mL of 

0supernatant of each of the bacterial isolates was mixed with 2 mL of Salkowski's reagent and incubated at 25 ±2 C for 30 minutes in dark. The 
development of pink colour indicated the presence of IAA, and the concentration of IAA produced by rhizobacterial isolates was measured 
spectrophotometrically at 530 nm and quantied in IAA standard curve in terms of mg of IAA/L.
RESULTS: All the rhizobacterial isolates showed positive IAA production capabilities at different concentrations in the presence of L-
Tryptophan. Micrococcus luteus, Azotobacter beijerinckii, Pseudomonas fluorescens, Pseudomonas aeruginosa, Agrobacterium fabrum, 
Flavobacterium anhuiense, Burkholderia sp. and Rhizobium sp. produced highest amount of IAA, in the concentration of 10.5 ±0.03, 11.5 ±0.11, 
10.6 ±0.07, 10.5 ±0.08, 11.7 ±0.12, 11.6 ±0.09, 11.8 ±0.13 and 11.8 ±0.06 mg/L of IAA respectively.
CONCLUSIONS: The present PGPR Rhizobacterial isolates can be used as an inoculants biofertilizers in rice or other cereal growing elds to 
replace chemical fertilizers.
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Rhizobacterial isolates IAA mg/L
Bacillus subtilis 6.8 ±0.06
Bacillus megaterium 6.6 ±0.05
B. pumilus 6.5 ±0.08
B. polymyxa 6.7 ±0.03
Lactobacillus acidophillus 4.5 ±0.05
Lactobacillus plantarum 4.7 ±0.06
Lactobacillus brevis 4.3 ±0.05
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Figure-1: Capacity of IAA produced by rhizobacterial isolates in 
mg/mL

RESULTS AND DISCUSSION
All the rhizobacterial isolates of paddy growing elds viz., Bacillus 
subtilis, B. megaterium, B. pumilus, B. polymyxa, Lactobacillus 
acidophillus, L. plantarum, L. brevis, Micrococcus luteus, Azotobacter 
beijerinckii, Pseudomonas putida, P. fluorescens, P. aeruginosa, 
Streptococcus salivaris, Staphylococcus saprophyticus, Erwinia 
amylovora, Enterobacter hormechei, Agrobacterium fabrum, 
Flavobacterium. Anhuiense, Acinetobacter soli, Burkholderia sp., 
Rhizobium sp. and Serratia sp., Nitrosomonas sp., Nitrosococcus sp., 
Nitrobacter sp., Nitrospira sp. and Nitrosovibrio sp. showed positive 
IAA production capabilities at different concentrations in the presence 
of L-Tryptophan (Table-1; Figure-1). Micrococcus luteus, 
Azotobacter beijerinckii, Pseudomonas fluorescens, Pseudomonas 
aeruginosa, Agrobacterium fabrum, Flavobacterium anhuiense, 
Burkholderia sp. and Rhizobium sp. produced highest amount of IAA, 
in the concentration of 10.5 ±0.03, 11.5 ±0.11, 10.6 ±0.07, 10.5 ±0.08, 
11.7 ±0.12, 11.6 ±0.09, 11.8 ±0.13 and 11.8 ±0.06 mg/L of IAA 
respectively. The amount of IAA produced by Bacillus subtilis, B. 
megaterium, B. pumilus, B. polymyxa, Pseudomonas putida, 
Streptococcus salivaris, Staphylococcus saprophyticus, Erwinia 
amylovora, Enterobacter hormechei and Acinetobacter soli was 6.8 
±0.06, 6.6 ±0.05, 6.5 ±0.08, 6.7 ±0.03, 8.5 ±0.12, 6.5 ±0.03, 7.8 ±0.07, 
8.5 ±0.09, 7.6 ±0.06 and 8.5 ±0.07 mg/L respectively. Lactobacillus 
acidophilous, L. plantarum, L. brevis and Serratia sp. produced 4.5 
±0.05, 4.7 ±0.06, 4.3 ±0.05 and 3.2 ±0.04 mg/L of IAA respectively. 
However, the IAA produced by Nitrifying bacteria viz., Nitrosomonas, 
Nitrosococcus, Nitrobacter, Nitrospira and Nitrosovibrio was 
extremely low, about 2.5 ±0.05, 1.5 ±0.02, 1.3 ±0.04, 1.7 ±0.03 and 1.5 
±0.05 mg/L respectively (Table-1; Figure-1).

Soil microorganisms exhibit three types of association viz., neutral, 
benecial or positive and detrimental or negative. The soil bacteria 
have the ability to increase soil yield by releasing benecial exudates 

12and antimicrobial compounds . In the present investigation, all the 
rhizobacterial isolates showed positive IAA producing capacities at 
different concentrations. Bacteria producing high concentrations of 

13IAA caused increase in the number of lateral roots . Kloepper et and 

15Mashigushi  reported that high concentration of IAA has low 
16inhibition on the roots of monocotyledons. Patten and Glick  reported 

that low concentration of IAA stimulates root elongation while high 
concentration of IAA caused formation of lateral and adventitious 
roots.
 
The Indole pyruvic decarboxylases encoded by genes (IPdc) are the 
principal enzyme which determines the biosynthesis of IAA in the 

15 16bacterial isolates . Patten and Glick  have suggested that the 
interaction between the plant roots and bacterial IAA may be due to 
direct stimulation of plant cell elongation or cell division and indirectly 
by inuencing bacterial amino-cyclopropane-decarboxylate (ACC) 
deaminase activity. ACC deaminase hydrolyses plant ACC which is an 
intermediate precursor of the phytohormone ethylene, thereby 
preventing the inhibition of plant growth by the level of ethylene 

17produced . The present results suggest that the plant growth 
promoting rhizobacteria (PGPR) have the ability to produce indole 

18-20acetic acid (IAA) and promote plant growth . The present 
21investigations also gain support from the work of Bloembery et al  and 

22Jetiyanon and Kloepper  who have investigated the role of PGPR as 
biofertilizer.

CONCLUSIONS: 
From the results it can be concluded that the present PGPR 
rhizobacterial isolates sufciently produce IAA to enhance plant 
growth, and may be used as an inoculants biofertilizers in rice or other 
cereal growing elds to replace chemical fertilizers.
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Micrococcus luteus 10.5 ±0.03
Azotobacter beijerinckii 11.5 ±0.11
Pseudomonas putida 8.5 ±0.12
Pseudomonas fluorescens 10.6 ±0.07
Pseudomonas aeruginosa 10.5 ±0.08
Streptococcus salivaris 6.5 ±0.03
Staphylococcus saprophyticus 7.8 ±0.07
Erwinia amylovora 8.5 ±0.09
Enterobacter hormechei 7.6 ±0.06
Agrobacterium fabrum 11.7 ±0.12
Flavobacterium anhuiense 11.6 ±0.09
Acinetobacter soli 8.5 ±0.07
Burkholderia sp. 11.8 ±0.13
Rhizobium sp. 11.8 ±0.06
Serratia sp. 3.2 ±0.04
Nitrosomonas sp. 2.5 ±0.05
Nitrosococcus sp. 1.5 ±0.02
Nitrobacter sp. 1.3 ±0.04
Nitrospira sp. 1.7 ±0.03
Nitrosovibrio sp. 1.5 ±0.05
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