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The effect of plant growth promoting potentials of rhizosphere
bacteria isolated from several halophytic species on vegetative growth
and ionic content of wheat
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Abstract. Salinity stress is an important challenge for wheat production in the world. Plant growth promoting
rhizosphere bacteria, isolated from halophytic plants, can increase the tolerance of crop plants to salinity by direct and
indirect mechanisms. In this study, plant growth-promoting traits of bacterial strains (Bacillus safensis, Bacillus pumilus
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and Zhihengliuella halotolerans), isolated from the rhizosphere of several halophyte plants, were deterimined and their
effects on some vegetative traits and ionic content of wheat plant irrigated with saline water ( 0.2, as control, 4, 8 and
16 dS/m) were measured. Result showed that all three bacteria were able to produce auxin, hydrogen cyanide,
siderophore, 1-aminocyclopropane-1-carboxylic acid deaminase and soluble phosphate. The increase in salinity levels
caused increase in the concentration of sodium and decrease in the concentration of potassium, calcium and phosphorus
in wheat leaves, as well as decrease in stem length, shoot and root dry weight, root to shoot dry weight ratio and total
biomass. In wheat plants irrigated with saline water and inoculated with the bacterial strains, sodium concentration
decreased up to 17.7% and concentrations of potassium, calcium, phosphorus and potassium to sodium ratio increased
up to 33, 25.7, 200.4 and 41%, respectively. The most efficient bacterium was found to be Z. halotolerans. All bacterial
isolates also increased stem length, shoot and root dry weight, root to shoot dry weight ratio and total biomass by 17,
58.6, 137, 88 and 66 %, respectively. The results of this study showed that the plant growth-promoting bacteria of
rangeland halophytic plants potentionally improve the growth indices of wheat plants in saline conditions. These results
also showed that the rhizosphere of halophytic plants in rangelands can be a good source for the isolation of salinity-

resistant bacteria to improve the resistance of wheat plants to salinity.

Key words: Atriplex, Bacillus, morphology, plant promoting rhizosphere bacteria, seidlitzea
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Table 1. Average production of indole-3-acetic acid, hydrogen cyanide, siderophore, ACC-deaminase and phosphate
solubilization ability by studied bacteria under non-saline condition.

Slawd Pl Sl loPACC 55395 05908 Sl Jail sl Sl (55 st
Phosphate ACC Siderophore Hydrogen Indole- 3- acetic acid Bacteria
solubilization deaminase (halo diameter,cm) cyanide (ug mlt)
(ug ml) (umol of a- (colour degree)
ketobutyrate h!
mg! protein)

70.33° 6° 1.52 30 29.72° Bacillus safensis

116.33 81 0.5° 30 22.57° Bacillus pumilus

162.08 # 6° 0.14°¢ 52 26.82% Z. Halotolerans
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Table 2. The Mean comparison of bacteria effects on studied vegetative traits in leaf of wheat at different salinity levels
of irrigation water.

JS wess Total

@lslade) 0y p ek, SES gy e eSSy @l Job oSt S8
Biomass Root/Shoot 4L Root Dry 4L Stem Dry Stem Bacteria Salinity
(gPlant!) Weigth (gPlant!) Weigth (gPlant™) Len)gth (dSm™)
cm
0.528 cd 0.221 bed 0.094 def 0.433 cde 38.94 bcde  Non-inoculated
0.513 cde 0.233 bed 0.097 def 0.417 cde 39.89 abed B. Safensis sals
0.609 ¢ 0.315 ab 0.143 be 0.466 be 36.83 cdef B. Pumilus (Control)
0.840 a 0377 a 0.230 a 0.610 a 44.19 a Z
halotolerance
0.457 de 0.306 abc 0.107 cdef 0.350 def 35.72 defg  Non-inoculated
0.726 b 0.312 ab 0.171b 0.555 ab 40.55 abe B. Safensis
0.591¢ 0.281 abced 0.130 bed 0.461 be 41.78 ab B. Pumilus £
0.606 ¢ 0.287 abed 0.136 bed 0.470bc 36.56 cdefg  Z. halotolerans
0.407 ef 0.196 cd 0.067 fg 0.340 ef 36.04 cdefg  Non-inoculated
0.605 ¢ 0.369 a 0.159 de 0.446 cd 35.82 defg B. Safensis
0.496 cde 0.287 abed 0.111 cde 0.385 cdef 36.54 cdefg B. Pumilus A
0.555cd 0.306 abc 0.130 bed 0.425 cde 36.29 cdefg  Z. halotolerans
0.344 f 0.183d 0.050 g 0.294 £ 3202¢g Non-inoculated
0.490 cde 0.204 bed 0.083 efg 0.407 cde 33.74 fg B. Safensis
0.571 cd 0.253 bed 0.116 cde 0.455 be 34.94 efg B. Pumilus \&
0.492 cde 0.187d 0.077 efg 0.415 cde 34.46 efg Z. halotolerans

(deopd i b 50 Sl (yga3T) Wl s e glad axid alie B> G JBlas gl a5 ola Sl g b 40
Means followed by the same letters in each column are not significantly different (Duncan's multiple range test 5%).
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Table 3. Mean comparison of bacteria effects on studied vegetative traits in leaf of wheat at different salinity levels of

irrigation water
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(mgkg™) (mgkg™) (mgkg™) (mgkg™) (dSm™)
8133 ¢ 150.0 be 6.94b 19500.0 b 28104 f Non-inoculated
715.5d 154.0b 792 a 223948 a 2831.0f B. Safensis anls
600.0 e 200.0 a 7.02b 19701.0 b 28100 f B. Pumilus (Control)
998.3 a 150.0 be 797 a 22484 .4 a 2821.6 f Z. halotolerans

Non-i lat

400.0 £ 150.0 be 0.43 cd 14500.0 d 34000.0 d on-inoculated
700.0d 160.0b 0.40 cd 13500.0 de 34000.0d B. Safensis
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Means followed by the same letters in each column are not significantly different (Duncan's multiple range

test 5%).
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