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Abstract

Background and Objective: Corn is a crop with moderate sensitivity to soil salinity; therefore, improving its resistance
to salinity stress is very important.

Methods: To investigate the effect of native extremophile isolates of Khorasan Razavi, with the highest ability to produce
tri-indoleacetic acid (IAA), soluble mineral phosphates (PSB), and exopolysaccharides (EPS), on the yield, yield
components, and micronutrient concentrations of supersweet corn (Elika cultivar), a study was conducted using three
separate factorial experiments in a randomized complete block design. Each experiment included two factors: 1) type of
bacteria (halophilic, alkaliphilic, and haloalkaliphilic) and 2) three different native isolates of halophilic (H2, H5 and H9),
alkaliphilic (A11, A14 and A16) and haloalkaliphilic (HA7, HA8 and HA9) along with two controls (culture medium
without bacteria and water) in nine replications under saline-alkali soil conditions in 2024.

Results: The average isolate’s concentrations of IAA, PSB, and EPS production were obtained for halophiles (74.6, 44.5
mg L' and 29.3 uM L), alkaliphiles (1390.5, 135.7 mg I'! and 19.1 pM L"), and haloalkaliphiles (257.0, 141.7 mg L™!
and 99.79 uM L), respectively. The average yield components and concentrations of micronutrients, except for iron,
were higher in the haloalkaliphilic group, and the average corn yield was higher in the halophilic group. Alkaliphilic
bacteria showed superiority in the absorption of iron (145.4 mg kg!) and manganese (34.6 mg kg™!). The efficiency of
alkaliphiles was not as high as the other two groups, probably due to insufficient sodium concentration, but A14 had a
higher yield (2.245 kg m™) than the others.

Conclusion: The maximum average corn yield was observed in the halophilic isolate H5 with 3.879 kg m™, followed by
the haloalkaliphilic isolate HAS8 with 2.825 kg m™. There was a difference of 2.7 kg m™ between the maximum (H5) and
minimum (A11) corn yield. The lower yield in the haloalkaliphilic isolates was probably due to the higher soil salinity
(34.1 dS m™") compared to the halophilic isolates (12.5 dS m™).
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2- Azospirillum
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Table 1. Geographical characteristics of saline and alkaline soils sampled from Khorasan Razavi Province
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Table 2. Specific culture media for halophile (Ventosa et al., 1998), alkaliphile (Horikoshi, 2006) and haloalkaliphile bacterial
isolates (Jones et al., 1992).
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It was sterilized separately from other materials and added to the culture medium before culturing the isolates.
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Table 3. Means' comparison of the concentrations of tri-indoleacetic acid (IAA), solubility of insoluble phosphates, and
exopolysaccharides (EPS) produced in halophilic, alkaliphilic, and haloalkaliphilic bacterial isolates
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In each column, means with at least one similar letter are not significantly different based on the LSD test at the 5% probability level.
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Table 4. Location and some physical and chemical properties of three soils used for planting media

Ll s 25 S alo; (gl Slailra gy als Ay S S
Agricultural soil at the study site Rahmaniyeh Village River sand Unit Property No.
704 70.7 99.4 Y% Sand )% 1
24.6 16.9 0.6 % Silt < 2
5.0 124 0.0 Y% Clay ) 3
Sandy loam Sandy Loam Sand - Soil texture S sl 4
8.10 7.90 8.55 - pH sl 5
1.18 60.32 0.54 dSm! Electrical conductivity S s3I oUla, 6
0.03 0.023 0.019 % Total nitrogen |S 035 %5 7
7.86 2.65 0.16 mgL?! Available phosphorous . zws LB i 8
15.53 11.25 2.70 mgL?! Available potassium - zes 15 (..MLJ 9
035 027 022 % Organic carbon I ¢, 5 10
0 526.99 0 meq L! Sodium ot 11
0 85.47 0 (meq L1)°5  Sodium adsorption ratio ks ode 12
SIS iy sl kBl oS 5 SB a5 (S sl i 0 0 s
Table 5. Some physical and chemical properties of three composite soils made for planting beds
EC=34.1dSm! EC=125dSm’ EC=256dSm" > S r )
Unit Property No
62 64.8 72.8 % Sand .4 1
21 22 18 % Silt <o 2
17 13.2 9.2 % Clay -, 3
Sandy Loam Sandy Loam Sandy Loam - Soil texture S =sb 4
8.72 7.17 8.35 - pH sty 5
34.1 12.5 2.56 dS m’! Electrical conductivity S I ULs, 6
0.0324 0.0159 0.0247 % Total nitrogen S 035z 7
0 6.72 0 mg L Available phosphorous . s LB aus 8
5.47 6.97 6.97 mg L Available potassium . zws |8 (..MLJ 9
0.375 0.185 0.287 % Organic carbon JI -, S 10
200 71 124.0 meq L! Sodium i 11
19.72 6.56 14.99 (meq L)% Sodium adsorption ratio R ol Cod 12
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