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Abstract

A study was conducted on three wheat cultivars (Ehsan, Kalateh, and Gonbad) in the research greenhouse of
Gorgan University of Agricultural Sciences and Natural Resources to evaluate the impact of oxidative stress levels
on specific genes. Two separate experiments were carried out. The first experiment involved studying silver nitrate
levels (at 0, 1, and 2 mM) as an oxidative agent and ascorbic acid (at 0, 10, and 20 mM) as a general antioxidant.
The second experiment aimed to determine the specific effects of superoxide ion and atomic oxygen as signaling
or oxidative agents. Specific scavengers, Tirone (at 0, 2, and 4 mM) and Debco (at 0, 15, and 30 mM), were used
as pretreatments of silver nitrate. All treatments were applied through foliar spraying at the 60 Zadex stage (8
leaves). The study evaluated the expression of genes including CAT, GPX, MAPK3, and MAPKG6. Results
indicated a positive correlation between the relative expression of MAPK3 and MAPKG6 genes and increased levels
of ascorbic acid in the Ehsan cultivar. It was observed that MAPK®6 induced gene expression and enhanced catalase
expression through its signaling pathways. Additionally, the Ehsan cultivar exhibited superior performance under
the influence of ascorbic acid compared to specific antioxidants and showed better responses to stress conditions
than the other cultivars. The findings demonstrate that the use of antioxidants, particularly ascorbic acid, is
effective in enhancing healing responses and reducing oxidative damage. Specifically, increasing the concentration
of ascorbic acid resulted in upregulation of genes associated with antioxidant defense, such as MAPK6 and
catalase. This highlights the crucial role of antioxidants in modulating signaling pathways and enhancing resistance
to oxidative stress. Consequently, incorporating antioxidants into pretreatment materials can serve as a valuable
strategy to bolster the genetic resistance of plants to oxidative stress, particularly in the Ehsan cultivar, which has
shown superior performance under stress conditions. Therefore, recognizing the significance of antioxidants and
pretreatment materials in mitigating oxidative stress in agriculture can facilitate the development of more resilient
agronomic practices.
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