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Table 1. Results of some physical and chemical properties of used media

Available P Total P Available K ocC CCE EC pH Soil
texture
g kgt D) dS m?
4.9 374.4 354.8 0.8 18 0.85 71 Sandy
clay loam
arogyl 4zl 50 OF @555 b - Jgu
Table 2. Results of water analysis from Urmia Lake
Cl Mg Ca K Na TDS pH EC
mg I (dS m)
157013 44469 1600 4700 89400 416 7.56 520
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Table 3. Analysis of variance for effect of salinity and microbial inoculation on measured parameters of corn

Source of variation Degree of Mean Square .
freedom Shoot length Stem diameter
Salinity levels (S) 1 #512.33 ##0.015
Microbial inoculation (M) 6 *1526.73 *0.378
S*M 6 8.16M "s0.0001
Error 28 25.88 0.003
CV) 7.98 7.96

** * Show significant difference at 1 and 5% and ns show non-significant difference.
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Figure 2. Different microbial treatments impact on shoot

length of corn
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Figure 1. Salinity levels impact on shoot length of corn

NS and S show non-saline and saline condition.
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Cont, B, F, M, MB, MF and P show control (with out inoculation), bacteria, fungi, mycorrhiza, mycorrhiza-bacteria, mycorrhiza-fungi and soluble

phosphorous, respectively.
Non-similar letter(s) above graph are significantly different at 5% probability level.
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Figure 3. Salinity levels impact on stem diameter of
corn
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NS and S show non-saline and saline condition.
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Cont, B, F, M, MB, MF and P show control (with out inoculation),
bacteria, fungi, mycorrhiza, mycorrhiza-bacteria, mycorrhiza-fungi
and soluble phosphorous, respectively.
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NS and S show non-saline and saline condition.
Non-similar letter(s) are significantly different at 5% probability
level.

Aid s e 10 g 50 g5ll L 5l JSE GVL 48 i pué g >
Non-similar letter(s) above graph are significantly different at 5% probability level.
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Table 4. Analysis of variance for effect of salinity and microbial inoculation on measured parameters of corn

Mean Square

Source of variation Degree of Phosph

freedom osphorous PACE

Efficiency

Salinity levels (S) 1 "$0.0001 "$0.0001
Microbial inoculation (M) 4 *1710.75 =0.07
S*M 4 "510.42 "$0.001
Error 20 47.82 0.002
CV) 24.10 27.53

** Show significant difference at 1 % and ns show non-significant difference

PACE is Phorphorous Acquisition Efficiency
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B, F, M, MB and MF show bacteria, fungi, mycorrhiza, mycorrhiza-bacteria and mycorrhiza-fungi inoculation, respectively.
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Non-similar letter(s) above graph are significantly different at 5% probability level.
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Cont, B, F, M, MB, MF and P show control (with out inoculation),
bacteria, fungi, mycorrhiza, mycorrhiza-bacteria, mycorrhiza-fungi
and soluble phosphorous, respectively.
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Table 5. Analysis of variance for effect of salinity and microbial inoculation on nutrients amonts of corn

Source of variation Degree of Mean Square
freedom

Iron Zinc Copper Manganese
Salinity levels (S) 1 "98239.11 ™ 6821.26 *1498.59 "18601.57
Microbial inoculation (M) 6 **322362.81 "980755.61 **7033.09 **1102342.1
S*M 6 " 43360.15 *12903.82 " 454.451 ™ 10591.99
Error 28 22190.66 5011.01  249.99 4417.25
CV(%) - 29.86 13.02 20.22 22.06

*** Show significant difference at 1 and 5% and ns show non-significant difference.
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Figure 12. Microbial treatments impact on iron
amount of corn
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Cont, B, F, M, MB, MF and P show control (with out
inoculation), bacteria, fungi, mycorrhiza, mycorrhiza-bacteria,
mycorrhiza-fungi and soluble phosphorous, respectively.
Non-similar letter(s) above graph are significantly different at
5% probability level.
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Figure 11. Salinity levels impact on iron amount of
corn
S o g 9 wé ol B saeslis i 5 4 S 3 NS
Aied s e 0 gl 5o gylel 5l alie ul By,
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Table 6. Mean comparison of salinity and microbial inoculation interactions on zinc amount of corn shoot

Zinc
(mg pot™?)
Salinity levels Control B F M MB MF P
non-saline 110.6°¢ 1447¢  156.7°¢ 715.5° 7705° 755.8 ° 1063.42
saline 96.01°¢ 119.0¢ 162.7° 669.4° 760.7° 982.2 @ 1105.7 @
LSD o.05 148.9

Means with similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test.
B, F, M, MB, MF and P show bacteria, fungi, mycorrhiza, mycorrhiza-bacteria, mycorrhiza-fungi and soluble phosphorous, respectively.
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Figure 14. Microbial treatments impact on copper

amount of corn
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Cont, B, F, M, MB, MF and P show control (with out inoculation),
bacteria, fungi, mycorrhiza, mycorrhiza-bacteria, mycorrhiza-fungi and

soluble phosphorous, respectively.
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NS and S show non-saline and saline condition.

Non-similar letter(s) above graph are significantly different at 5% probability level.
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Figure 16. Microbial treatments impact on manganes

amount of corn
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fungi and soluble phosphorous, respectively.
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Figure 15 .Salinity levels impact on manganes amount

of corn
NS and S show non-saline and saline condition.
level.

Non-similar letter(s) above graph are significantly different at 5% probability level.
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mycorrhiza-fungi, respectively.
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Abstract

In this study, the effect of salinity on yield, phosphorous efficiency indicators, and some elements
concentration in the root and shoot of corn (Zea mays L.) was evaluated. The efficiency of phosphate-
solubilizing microorganisms and mycorrhizal fungi was further determined in adjusting salinity impacts
on the studied plant. A completely randomized factorial design carried out at greenhouse conditions.
The first factor was salinity (non-saline (NS) and salinity of 4.5 dS m? (S)) and the second factor was
microbial inoculation including control (no inoculation), soluble phosphorus (P), mycorrhizal
inoculation (M; Glomus), inoculation of phosphate solubilizing bacteria (PSB; Pseudomonas
fluorescens), phosphate solubilizing fungi inoculation (PSF; Aspergillus niger), dual inoculation of
mycorrhiza and bacteria (MB) and dual inoculation of mycorrhiza and fungi (MF). At the end of growing
period, some plant growth indicators and nutrient concentrations of plant shoots were analyzed and the
phosphorous efficiency indicators were calculated. Results showed that the salinity had a significant
impact on all of measured properties except zinc. The highest amounts of shoot length (78.9 cm) and
stem diameter (1.0 cm) were observed in the soluble phosphorus treatment. We also found a significant
increase in phosphorous, iron, zinc, copper, and manganese content, shoot length and stem diameter of
plants inoculated with mycorrhiza and bacteria as well as in dual inoculation of AMF and PSM
condition compared to non-inoculated plants. Bacteria and mycorrhizal treatments increased shoot
length amount by 1.90 and 1.20 times compared to control, respectively. Aspergillus fungi and AMF
treatments increased shoot zinc content by 40.98 and 85.65% compared to control, respectively. It could
be concluded that microbial inoculation increases corn resistance to salinity condition through
improving its nutrients uptake.
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