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INTRODUCTION
Many Azotobacter species aids agriculture
as the bacterial indigenous microbiome.
Azotobacter can fix atmospheric nitrogen,
increasing the availability of nitrogen in soil
and plants (Bohlool et al., 1992 and
produces phytohormones such as IAA)
which enhance plant growth. Azotobacter is
an effective biofertilizer that can be applied
in sustainable and organic agriculture in
Thailand. The aim of this study was to
isolate local Azotobacter strains capable of
high in vitro fixing nitrogen, IAA production
and phosphate solubilization of local
isolates screening from various soil
rhizospheres for further investigation.

In vitro IAA production: Bacterial was 
cultured into 25 ml of N–free Ashby’s broth 
containing 50 µg/L of tryptophan, and 
incubated at 28±2oC at 150 rpm for 72 hrs 
on a rotary shaker. Then, 5 ml of cultures 
were centrifuged at 3,000 rpm for 30 mins 
and 3 ml of supernatant were mixed with 2 
ml of Salkowski’s reagent. After 30 mins, a 
pink color intensity was developed as IAA 
production, then the absorbance was 
spectrophotometrically determined at 530 
nm (Brick et al., 1991).
In vitro phosphate solubilization: Bacteria 
were steaked on Pikovskaya’s agar using 
tricalcium phosphate (Gaur, 1990), 
incubated for 7 days at 28±2oC. Then, clear 
zones on tested agar indicated a positive 
result.
All data were statistically analyzed and 
compared between the treatment means by 
Duncan’s Multiple Range Test (DMRT).

RESULTS
In vitro nitrogen fixation: Nitrogen fixation
among Azotobacter isolates is presented in
Table 1. Highly significant nitrogen fixation
was found. Fixed-N ranged from 4.0-6.5
mg/L. Four isolates showed 6.5 mg/L of
fixed nitrogen while, other isolates showed
lesser degrees of fixed-N.
In vitro IAA production: The IAA quantities
produced by Azotobacter isolates were
statistically different (Table 1 and Figure 2).
IAA synthesis by these organisms ranged
from 0 to 44.87 µg/ml.
In vitro phosphate solubilization: It was
found that 31 of 90 isolates (34.44%) could
dissolve tri-calcium phosphate resulting in
a clear zone. The results for specific strains
are presented in Table 1 and Figure 3.

MATERIAL AND 
METHODS

The experimental design was Completely
Randomized Design (CRD) using 90 local
Azotobacter isolates screening from various
crops (Figure 1) with 2 replications.
In vitro nitrogen fixation: A loopful of
Azotobacter was cultured into 50 ml of
nitrogen–free Ashby’s broth, incubated at
28±2oC at 90 rpm on a rotary shaker for 7
days. The cultures were determined fixed N
using a micro Kjeldahl method (Soil Science
Society of America, 1996).
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Table 1:  The fixed-N, IAA production and phosphate solubilization activities of high effective isolates and fast growing of local Azotobacter spp.

Isolate No. Fixed‐N 

(mg/L)

IAA production  

(µg/ml)

Phosphate

solubilization

CK‐KS‐2 6.5 35.61 ‐

CK‐KS‐3 6.5 36.08 ‐

CK‐NDD‐1 6.5 37.74 +

LET‐NDD‐1 6.0 30.64 ‐

CHI‐KK‐2 5.5 33.23 ‐

PR‐NDD‐1 5.0 44.865 +

LET‐NDD‐3 5.0 37.60 ‐

BRO‐KPS‐5 4.5 36.17 ‐

Fig.3:  A shows phosphate solubilization by Azotobacter (clear zone around the streak 
lines on Pikovskaya’s medium, while B is a negative result.

Azotobacter isolates showed various N2

fixation, IAA production (Arshad and 
Frankenberger, 1993; 1997) and phosphate 
solubilization capacities depending on 
their species, plant origins and plant 
microbe interaction as previous report 
(Narula, 2000; Ahmad et al., 2008). Of the 
isolates, 31.11% showed higher fixed N 
than the mean. More than 70 isolate can 
synthesize IAA. Fifteen in thirty-one 
isolates screening from vegetables soils 
gave the positive to phosphate 
solubilization.

Fig. 1: Some rhizospheric crops were screened for local Azotobacter.

Fig. 2: IAA production by Azotobacter cultured in Ashby’s medium. Pink color (A and C) 
indicates IAA production, whereas (B) with no color is a negative result. 

CONCLUSIONS
Ninety local Azotobacter spp. isolates 
demonstrated significant traits based on 
bacterial genetics, plant genotype and 
plant-microbe  interactions.  Eight 
selected isolates (8.89%) expressed
higher in N2-fixation, IAA production,
and phosphate solubilization (Table 1) 
and fast-growing for further works.
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