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The Effect.of Growth-Promoting Bacteria and Salicylic Acid on Some Biochemical Indices of
Common Bean Genotypes under Drought Stress
Abstract

Drought stress is one of the most important abiotic stresses that threatens the production of crops. The

objective of the present study was to evaluate certain physiological and biochemical traits in common
bean under drought stress conditions. For this purpose, a field experiment was conducted at the Research
Farm of the Department of Agronomy, College of Agriculture and Natural Resources, University of
Tehran, Karaj, during the 2022 growing season. The experiment was carried out as a split-factorial
arrangement in a randomized complete block design with three replications. Treatments included three
irrigation levels (normal irrigation and irrigation at 30% and 60% of field capacity), two levels of salicylic
acid (0 and 0.5 mM), two bacterial treatments (without and with inoculation of nitrogen-fixing Rhizobium
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leguminosarum biovar phaseoli strain R160), and two bean genotypes (Sadri and Yas) .The results

showed that increasing drought stress intensity led to a reduction in protein content and an increase in
proline, malondialdehyde, electrolyte leakage, catalase, peroxidase, ascorbate peroxidase, and glutathione
peroxidase activities. Moreover, the application of salicylic acid and Rhizobium inoculation, compared
with the control (no hormone or bacteria), enhanced protein content and enzymatic activities while
decreasing MDA levels and electrolyte leakage. Significant differences were also observed between the

sensitive and tolerant genotypes in terms of electrolyte leakage, protein content, and MDA .These

findings support the idea that the combined application of salicylic acid and Rhizobium inoculation can
serve as an effective strategy to improve drought tolerance in both sensitive and.tolerant common bean

genotypes.
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Mean Squares

Sources of Variation daf Peroxidase Catalase Malondialdehyde Proline Protein
activity activity content content content
Replication 2 0.828 n.s 0.076 n.s 0.017 n.s 4.724 n.s 35.892 n.s
Irrigation 2 2723.309 *** 2224.348 #** 981.896 *** 6067.664 *** 131.458 n.s
Error (Main plot) 4 2.271 0.937 0.099 3.223 29.152
Hormone 1 549.862%** 61.069%%* 284.638%%% 1779.747%%* 1272.372%%%*
Bacterium 1 802.202%** 38057 k%% 126.378 %% 38.848*** 5644.466%**
Genotype 1 0.595 n.s 2.359 n.s 13.622 %% 39.490%*** 285.642%*
Irrigation * Hormone 2 161.172%** 245.054%%* 07.557%%% 1086.331 *** 963.039%**
Irrigation * Bacterium 2 307.819%** 61.972%%% 49 200%** 58.018%*** 172.641%*
Irrigation * Genotype 2 0.977 n.s 7.458%%% 1.8 7%k 9.530* 78.050 n.s
Hormone * Bacterium 1 342.266*** 30,943 %% 4.159%** 21.592** 3244 7744 %**
Hormone * Genotype 1 5.640 n.s 0.903 n.s 1.557%s%:% 0.220 n.s 60.129 n.s
Bacterium * Genotype 1 0.006 n.s 0.734 n.s 3.7 %k 0.039 n.s 126.014*
Irrigation * Hormone 2 193.622%** 0.166 n.s 8 312%%% 74.006%*** 1093.499%%**
* Racterinm
Irrigation * Hormone 2356 n.s 3.018* 0.147 n.s 9.909* 97.951%
* Genotype : ) )
Irrigation * Bacterium 5 0.413 n.s 0.325 n.s 0.926% 2342 ns 93.026*
* Genotype ) ’ :
Hormone * Bacterium *
1 1.637 n.s 0.0006 n.s 1.908%s%* 4.453 n.s 138.016
* Genotype : : :
Irrigation * Hormone 3.097 n.s 0.075 s 180+ 3.892 n.s 117.342%
* Bacterium * ) ’ )
Second error (Sub- 2.776 25.137
(Sub 4 2.96 0.842 0.068
plot)
Coefficient of 10.97
- 4.59 7.70
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