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Table 1- Result of Real Time Polymerase Chain Reaction of Azotobacter isolates

o3 &AL el alaz o)lods
Gene Name of bacteria Isolate No.
nifh 1 Azotobacter vinelandii 35,17,21,26
nifH 1 & nifH 2 Azotobacter 1,2,4,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 22,

Negative -

23, 24, 25, 27
28
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Table 2 - Mean of isolate No. 21 population under different environmental parameters
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Figure 1- (A-C) Microscopic (A) and macroscopic images of fresh culture (B) and
macroscopic image of old culture (C) from Azotobacter isolate in specific Ashby culture
medium
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Figure 2- Results of 16S rRNA amplification using PCR technique on gel electrophoresis.
Well M: Size Marker (1kb), Well 1-28: Samples
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Figure 3- Results of gradient polymerase chain reaction technique to identify nifH genein

studied isolates
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Figure 4- An example of melting curve based on temperature (horizontal axis) for
Azotobacter vinelandii and Azotobacter crococum obtained from the Real Time polymerase
chain reaction (HRM).
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Figure 5 (A-C)- Results of the inoculation effect of Azotobacter isolates on tomato stem
growth within 34 days of study

el 00 )l o ;0 A0 liebsl (e po b saine S g o lailinl g b dinlie jo lae Bl B S0k O jg0 4 s ools
Data are represented as averagetr means of standard deviation compared to standard strain and negative control
with a 95% confidence interval
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Abstract

Azotobacter is an aerobic, gram negative and chemoorganotrophic bacterium, that
is able to stabilize molecular nitrogen nonsymbiotically. The role of Azotobacter in
plant growth is due to the production of growth-promoting hormones, the ability to
dissolve insoluble phosphates, nitrogen fixation, increase stress resistance and
biocontrol of plant pathogens. The am of this study was to isolate and identify the
indigenous Azotobacter from the soil of different areas of Tehran. The effect of tomato
plant inoculation with isolates on growth promoting was aso investigated. Finally, the
growth conditions of the superior isolate were optimized. Azotobacter isolates were
obtained from soil samples using serial dilution method and identified by conventional
biochemical tests. The nif H gene, encoding nitrogenase enzyme, was identified in
isolates using real-time PCR technique. Then the tomato seeds were inoculated with
isolates and seedling growth rate including stem and root length were measured during
34 days. The parameters of temperature, pH, aeration rate, and carbon and nitrogen
sources were optimized for superior isolate. In this study, 27 isolates were identified as
nitrogen fixing Azotobacter. Considering the results, all isolates showed a significant
increase (p <0.05) in stem and root length of tomato plants compared to standard strain
and negative control. Among them, isolate No. 21 had the greatest effect during 34 days
of study and its best growth conditions in the presence of mannitol carbon source,
peptone nitrogen source, 200 rpm rotation, 30°¢ and pH 7were acquired. According to
the results of this study, the obtained indigenous isolates particularly isolate No.21 have
the potential to be used as biological fertilizer after further investigations.

Key words. Azotobacter, Biological fertilizer, Isolation, Optimization, Tomato
plant, nif H.
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