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Table 1. Selected physical and chemical characteristics of the greenhouse experiment soil.

o Sl o o RN g gl Ao 4 e S el
Clay Silt Sand Cu Na Mg SP pH EC
(%) (%) (%) (mghkg) (mgkg) (mgkg) (%) (1:2) (dsm™)
8 19 73 0.72 10 204 31 7.24 2.9
-\ JJJ? aalsl

Continue of Table 1.

S oS faeh ool 3 Sl ey A LB e 0555
Ca C Mn Fe Zn K P N
(mg/kg) (%) (mg/kg) (mgkg)  (mg/kg) (mg/kg) (mg/kg) (%)
312.6 0.42 10.42 8.5 1.04 168 15.8 0.035
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Figure 1. PCR product bands with negative control on 1% agar gel.
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Figure 2. Phylogenetic tree species.
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Table 2. Mean production of Indole 3 Acetic Acid, Hydrogen Cyanide, Siderophore, ACC-deaminase activity
and phosphate solubilization ability by studied Bacteria.

Slivs Pl Sbels ACC BYLTRE Y O30 Al

"\':“"" ‘-{'::“". Y JJ"\;‘i. la e SL
Phosphate ACC deaminase Siderophore Hydrogen . S
S : Indole 3 Acetic .
Solubilization (umol of a-ketobutyrate (halo to colony Cyanide Acid (ug mI™) Bacteria
(ug ml™ h™' mg™' protein) diameter, cm) (colour degree) He
70.33° 6° 1.50° 3° 29.72% B. safensis
116.33° 8* 0.50° 3° 22.57° B. pumilus
162.08" 6° 0.14° 5* 26.82° Z. halotolerans
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Figure 3. The effect of salinity on Chlorophyll b in Wheat.
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Fiure 4. The effect of bacteria isolated from rhizosphere of halophyte plants on Chlorophyll b content in Wheat.
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Table 3. Mean square selected physiological traits of wheat treated with different strains of bacteria at

different levels of salinity.

A3

Olas] st i}
IS Jlome SR, Fds bl adh s sllen St e
Total & Total Prolin;: Total Chlorophyll  Chlorophyll Degree of Source of
Soluble .Tot.al Phenole Chlorophyll b a freedom variations
Sugars Antioxidanes
4.67** 48.77%* 1.88%* 8.44%* 353.38%%* 4.80%** 279.30%* 3 o
Salinity
lags S
3.21%* 3.78%* 0.05™ 1.02%* 37.47%* 2.53%%* 29.32%* 3 s~
Bacteria
LA o L Iy
6.66%* 2.97%% 0.14%  033%x 1127 0.17™ 9.91%* 9 SR S5t
SalinityxBacteria
o
0.03 0.55 0.06 0.08 1.35 0.12 1.19 32
Experiment error
W) S S g
2.79 7.45 1647 1635 7.20 14.99 7.8 e e

CV (%)

.)‘JL;'MK}M)J@}M)J&c}d.ﬂjéj\éw%;u_ns} ¢

*k k1 Qionificant at P<0.01, significant at P<0.05, non significant respectively.
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Table 4. Mean comparison of the effect of bacteria on selected physiological traits in leaf of wheat at different

salinity levels of irrigation water.

5 Jslome 3

J5 olanst st
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&5 Jdas

1 Solubl Total Total o= Total e el
TOtguZ:rlsl ° Amtiosidanes  Phenole  Proline Chlo;)sghyll Chlorophyll a ;f;i: Salinity
(mgkg") (%) (mgg')  (mgg') (mgg") (mgg") (dsm™)
6.58 560" 120 0.70 f 19.83 ™ 17.33 ™ Non-inoculated
5.60° 6.10" 0.94¢ 0.70f 2425*° 21.23° B. Safensis 1l
5221 9.00° 1.00¢ 0.76 f 25.57° 22.00° B. Pumilus Control
4.88% 9.00° 1.00¢ 0.80F 18.73 ¢ 15.33 % Z. halotolerans
6.30 9.00° 1.03¢ 1.20 15.86 ¢ 14.06 Non-inoculated
5.80M 9.50 % 1.87% 1.60 * 21.73° 18.94° B. Safensis
9.33° 9.50 % 1.53% 171 21.33° 19.00° B. Pumilus )
595" 10.43 < 1.55"% 1.60 * 18.79 16.00 Z. halotolerans
5221 10.00 ** 1.64 ™ 1.22°¢ 1030 ° 9.00° Non-inoculated
8.28°¢ 11.17 % 1.49 % 273 % 1432 % 1226 B. Safensis
6.62° 10.00 ¢ 1.70® 2.00 % 11.00 9.00" B. Pumilus ’
7.24¢ 10.40 °* 1.89® 2.80® 10.98 ° 8.67" Z. halotolerans
483F 12.00 ™ 1.93%® 230" 10.00 9.00" Non-inoculated
7.47"¢ 13.00° 1.94 2.80% 1140° 10.00 ™ B. Safensis
6.10 " 12.19® 2.06° 2.90° 11.00 9.00" B. Pumilus 1
8.67° 12.00 ™ 1.98® 270 ® 13.45°¢ 11.05¢ Z. halotolerans
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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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Abstract

Background and Objectives: Reducing wheat production due to salinity stress is one of the most
important food security challenges worldwide. Plant rhizosphere bacteria reduce the effect of salinity
stress on plants, including wheat, by mechanisms such as modulating plant hormones, making nutrients
available to the plant, and combating pathogens. This study was designed and performed with the aim
of increasing the salinity resistance of wheat (var. Ghods) using salinity-resistant growth-promoting
bacteria isolated from the rhizosphere of several halophyte plants in Yazd province.

Materials and Methods: Growth-promoting traits and salinity resistance of bacteria isolated from
rhizosphere of plants Atriplex lentiformis (Torr.) S. Watson, Tamarix ramosissima Ledeb. Seidlitzia
rosmarinus Ehrenb. ex Bois and Halostachys belangeriana (Moq.) Botsch. were investigated. Wheat
seeds were inoculated with superior bacteria in terms of growth-promoting traits and salinity resistance,
including Bacillus safensis, Bacillus pumilus and Zhihenglivella halotolerans. During the growth
period, physiological parameters of chlorophyll a, chlorophyll b and total chlorophyll, proline,
enzymatic activity of antioxidants, phenol and total soluble sugars in the leaves were measured.

Results: All three bacteria were able to produce auxin. The highest amount of auxin production was
measured in B. safensis (29.72 pg / ml). All three bacteria were able to produce hydrogen cyanide
and the highest amount of hydrogen cyanide production was observed in Z. halotolerans with grade
5 (very high). All three bacteria were able to produce siderophore. ACC deaminase production was
observed in all three bacteria and the highest amount was measured in B. pumilus at 8 pg / ml
Ability to dissolve phosphate in Z. halotolerans was more than twice that of B. safensis. The results
of wheat leaf analysis showed that with increasing salinity, (without bacteria inouculation)
chlorophyll content in all treatments decreased, instead the amount of proline, antioxidant activity,
the amount of phenol and the amount of soluble sugars decreased compared to the control (0.2
ds/m). The use of bacteria increases chlorophyll a, chlorophyll b, total chlorophyll, proline, total
phenol, total antioxidants and total soluble sugar compared to without bacteria inoculation treatment.

Conclusion: The growth-promoting bacteria under study with a set of growth-promoting
mechanisms significantly improved the resistance of wheat to salinity stress. Therefore, the bacteria
studied in this experiment can be used to reduce the effects of salinity on wheat var Qhods under
saline irrigation. B. safensis, in salinity of 8 ds/m, more than the other two bacteria, improved the
physiological indices of salinity resistance of Qods wheat. Since this experiment was performed
under greenhouse conditions, it is recommended that this experiment be performed in field
conditions to complete the findings.
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