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Drought stress significantly limits crop productivity; however, the use of
micronutrients like iron and salicylic acid as plant regulators can enhance
plants’ resistance to drought. This study aimed to investigate the effects of
foliar spraying with salicylic acid and iron on the biochemical characteristics
of corn under water deficit conditions. The research was conducted in a field
located in Gotvand County, utilizing a split-plot design within a randomized
complete block setup, with four replications during the 2017-2018 and 2018-
2019 crop years. The main plots represented two irrigation levels: one without
stress and the other involving a 10-day interruption of irrigation after the
appearance of the corn ears, continuing until the time of ripening (80 days
after planting). The subplot investigated four levels of salicylic acid spraying
(0, 100, 200, and 300 micromoles) and three levels of iron solution application
(0, 2, and 4 kilograms per hectare), which were applied 75 days after planting.
The results indicated a significant interaction among irrigation interruption,
salicylic acid foliar spraying, and iron application on grain yield and overall
biological performance. The highest seed yield recorded was 8,731.2 kg/ha,
achieved under normal irrigation conditions with the application of 300
micromoles of salicylic acid and 4 kg/ha of iron. This represented a 31.2%
increase compared to the treatment with a 10-day irrigation interruption after
ear appearance, without any foliar spraying of salicylic acid or iron.
Furthermore, a significant interaction was observed between irrigation
interruption and salicylic acid application on biochemical biomarkers such as
superoxide dismutase, malondialdehyde, dityrosine, and dihydroxyguanosine.
During the irrigation interruption, levels of malondialdehyde, dityrosine, and
dihydroxyguanosine increased; however, their levels decreased with the
application of salicylic acid and iron sprays during stress conditions. Based on
these findings, foliar spraying of salicylic acid and iron not only increases
yield but also improves the overall quality of the crop. Therefore, it is
recommended to apply salicylic acid at a concentration of 300 micromoles and
iron at a rate of 4 kilograms per hectare to enhance plant tolerance to water
deficit stress and boost grain yield.
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