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ABSTRACT

Introduction: The world's population is increasing, and the area of suitable agricultural land is not enough to supply food. Considering the nutritional value of wheat
and its role in the food supply, poor soils and salty waters must be used for agriculture to solve the problem of food shortage in the world, so the use of salty waters for
irrigation is inevitable in these conditions. Recently, special attention has been paid to the use of growth-promoting bacteria to moderate the effects of salinity.
Microbial inoculation is better than other methods to reduce salinity stress because it minimizes production costs and environmental damage. This research was
performed to investigate the effect of B. amyloliquefaciens inoculation on proline content, catalase (CAT), guaiacol peroxidase (GPx) activities, and protein
expression in control and treatment plants.

Materials and methods: A factorial experiment was arranged in a completely randomized design with three replications in the greenhouse of the School of
Agriculture, Shiraz University, to investigate the effect of Bacillus bacteria (PGPR). The first factor was salinity levels (0 and 200 MM), the second factor was an
application of bacteria (inoculated and non-inoculated), and the third factor was wheat genotypes (susceptible and resistant). The suspension containing Bacillus
bacteria was injected into the soil during the application of salt stress. Twenty-four hours after salinity treatment, the leaves were sampled and used for all laboratory
tests, such as measuring the activity of peroxidase enzymes, the amount of proline, and protein concentration. The data were analyzed using SAS software, and protein
band pattern comparison was made by the SDS PAGE method.

Results: The results showed that using bacteria under salt stress increased the proline and catalase enzyme activity in both sensitive and resistant genotypes.
Nevertheless, the peroxidase enzyme did not increase under stress conditions in the resistant cultivar. It also increased the amount of total protein in the susceptible
variety. The effect of bacteria on the one Hundred-Seeds weight was not significant, but since the weight of one hundred seeds is one of the growth parameters that
hardly changes, the slightest change in it can be effective, which was observed in this project. Finally, applying this bacterium caused changes in the pattern of protein
bands in susceptible and resistant cultivars under salinity stress and non-stress conditions. These changes included the removal of the protein band or its higher
expression in different stress conditions compared to normal conditions.

Conclusion: The plant inoculation by bacteria and its use several times in the roots region of sensitive and resistant wheat has had a positive effect on biochemical
properties. The application of these types of bacteria without harming the environment can be used as a practical method to control salinity stress and maintain optimal
yield in salt soils. control the signals received by the bacteria from the plant and the effects of the bacteria on the growth of the plant by manipulating the bacteria, and
it can be used as a suitable alternative to the complex and time-consuming methods of gene transfer to the plant.
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Table 1. Analysis of variance of salinity, bacteria and genotype effects on the studied traits

i e a0 oSty JoSLIE M}-‘T il M}ST oo s &l ws 59
&oly] Guaiacol Catalase SO C 100-seeds
SOV - Proline Protein ;
df peroxidase enzyme enzyme weight
S‘Sl)wty 1 6.452** 1.02** 22510.45** 0.039** 0.777**
alini
B‘S‘;SL: 1 6.983** 1.093* 1044.239** 0.139** 0.008**
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c T:) 1 30.976* 0.055** 97.320* 0.372** 0.317**
ultivar
o
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", * and **: non-significant and significant at 0.05 and 0.01 probability levels, respectively.
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Table 2. Mean comparison of salinity x bacteria x genotype interaction for the studied traits

oLl w31 )
S oSy YO o 31 Q.J”.v ald o (439
Treatment Guaiacol peroxidase Catalase enzyme Proline 100-seeds weight
enzyme (umol /min g fw) (umol /min g fw) (umol/g fw) (9n)
a;bycy 0.863(c) 0.053(b) 0.739(0) 5.196(a)
asbycg 0.0411(e) 0.139(b) 12.83(d) 4.716(c)
a;bac, 1.946(b) 0.052(b) 11.863(e) 5.216(a)
a;bgc; 0.065(e) 0.055(b) 11.033(f) 4.740(b)
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St 08y :(C2) 5l 18, 1C1) skl 6L b pdls 1(02) (5 55U s pae 1(01) (6,00 iS5 1(@2) wall leus (A1)

(a1): control (a2): salinity stress (b1): non-inoculation bacteria (b2): inoculation bacteria (c1): Shiraz cultivar (cy):
Behrang cultivar
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Figure 1. the effect of Bacillus amyloliquefaciens bacteria on the protein expression pattern
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a: Behrang cultivar, b: Shiraz cultivar (1, 5: control and non-inoculation bacteria. 2, 6: salinity and non-inoculation
bacteria. 3, 7: control and inoculation bacteria. 4, 8: salinity and inoculation bacteria. 9: marker)
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