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Figure 1. Isolation and purification process of Azotobacter from soil samples, growth and pigment formation of
Azotobacter on soil paste and LG media and gram staining and observing of cyst (from right to left)
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Table 1. Biochemical and molecular (16S rDNA) identification of bacterial isolates
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A. chroococcum + - + - - - +/- - + - - + - 14SP-I
A. chroococcum - - - - - - + + + ND - - - 14SP2-1
A. chroococcum - - + - - - -[+ - + + - + - 16SP-2
A. chroococcum - - - - - - - + + + - + - 35SP
A. chroococcum - - +/- - - + + + + - + - 44SP-2
Beijerinckia sp. - - +/- - - + + - + - - - - 2SP-5
Beijerinckia sp. - ND +/- - - - + - + - - - - 43SP-2
Pseudomonas sp. - - - - - + + - + ND - + -[+  34SPIl
Pseudomonas sp. ND + - - - - -/+ + + + - - - 35SP-2
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Figure 2. Nitrogen fixation ability of bacterial isolates by Kjeldahl method
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Table 2. Mean comparison of plant growth promoting properties of selected Isolates belonged to Azotobacter,
Beijrinckia and Pseudomonas

P solubility K releasing ability IAA production o
Isolate Qualitative indices
(mg 1)
. Mo!e_culqr TCP RP  Biotite Muscovite -Trp +Trp  Siderophore HD/CD
identification
blank - 84.43d 1254f 13.38cd 8.55ef 3d-f 3.74 cd - -
14SP-1 A. chroococcum 126.65¢c 4.60f 1551ab 8.34ef 1.94e-h 1.09gh + 1.28
14SP2-1 A.chroococcum  162.64b  585f 16.05ab 857ef 0.94h 1.83fh + 1.52
16SP-2 A.chroococcum  167.16ab 1045f 490g 152h 357cd 25d-g + 1
35SP A.chroococcum  162.64b  6.27f 14.76bc 7.43f 2.0le-h 2.67d-f - 1.7
44SP-2 A.chroococcum  165.90ab 5.02f 16.55a 855ef 15fh 25d-g + 1.10
2SP-5 Beijerinckia sp. 74.83d 5.02f 750f 449g 339ce 3.72cd - 1
43SP-2 Beijerinckia sp. 82.35d 5.02f 466g 212h 242d-h 2.05e-h + 1
34SPllII Pseudomonassp. 176.81a 30.51e 13.21d 8.24f 5.02b 10.64a + 1.36
35SP-2 Pseudomonassp. 82.35d 3.34f 4229 9.93e 461bc 2.02e-h - 1
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Table 3. The climate, land-use and soil properties of the samples used in this study for Azotobacter isolation

Soil properties

Soil

Identified

%CCE %0.C EC PH Usage  Climate Province . Soil No.
texture bacteria
L East A. chroococcum
Sandy clay 17.43 1.61 4.66 7.36 Pasture  Semi-arid Azerbaijan 145P| 14
- East A. chroococcum
Sandy clay 17.43 1.61 4.66 7.36  Pasture Semi-arid Azerbaijan 145P2-1 14
Sandy - East A. chroococcum
loam 10.97 1.66 1.82 7.81 Corn  Semi-arid Azerbaijan 165P-2 16
. East A. chroococcum
Clay loam 5.44 0.68 1.66 7.21 Bean  Semi-arid Azerbaijan 355p 35
Clay 4.88 298 162 664  Rice  Humid Gilan  * Czrfggf’zccum 44
sandyclay 1571 094 241 752 Alfaalfa Semi-arid , ot Beijerinckiasp.
loam Azerbaijan 2SP-5
Clay loam  4.92 369 113 694  Rice  Humid Gilan Be”jgggf'za P43
L East Pseudomonas
Clay 6.51 211 0.97 757  Alfaalfa Semi-arid Azerbaijan sp. 34SPII] 34
Clay loam  5.44 0.68 166 721  Bean Semi-arid East Pseudomonas g

Azerbaijan sp. 35SP-2
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Abstract

Azotobacter is free-living nitrogen-fixing bacteria that it leading to promoting plants growth through
various ways. Frequency and distribution of Azotobacter is affected by soil use and its properties.
Accordingly, this study aimed to isolate and identify some of plant growth promoting (PGP)
Azotobacters. To this end, 50 soil samples were taken randomly from depth 0-25-cm under different land-
uses in three provinces viz. Eastern-Azerbaijan, Ardabil and Gilan. Soil paste method was used for
isolation of these bacteria and purification was done in LG and NA media. We first isolated 50 bacterial
isolates based on the phenotypic and morphological properties. And then we selected nine isolates of
them for detailed and deep studies (including 2SP-5, 14SPI, 14SP2-1, 16SP-2, 34SPIIl, 35SP, 35SP-2,
43SP-2 and 44SP-2). Results of molecular identification of bacteria (16S rDNA) revealed that among
nine isolates, the five isolates (viz. 14SPI, 14SP2-1, 16SP-2, 35SP and 44SP-2) belonged to Azotobacter
chroococcum, and isolates 34SPIIl and 35SP-2 belonged to Pseudomonas sp. while 2SP-5 and 43SP-2
were identified as Beijerinckia sp. We also found the highest N fixation, and P solubility and auxin
production were recorded by A. chroococcum 14SP2-1 and Pseudomonas sp. 34SPIII, respectively.
Maximum potassium releasing was observed by A. chroococcum 14SP2-1 and 44SP-2. In this study, all
the identified Azotobacteria belonged to A. chroococcum which isolated from the pasture, corn and rice
lands of East Azerbaijan and Gilan provinces.

Key words: Molecular identification of bacteria, N-fixing bacteria, Plant growth promoting properties,
Soil paste

1. Department of Soil Science, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran
2. Department of Soil Science, Faculty of Agriculture, University of Tabriz, Tabriz, Iran

3. Department of Plant Breeding and Biotechnology, University of Tabriz, Tabriz, Iran

* Corresponding Author Email: mtrr_ebrahimi@yahoo.com

Y



