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Article Info ABSTRACT
Article type: Background and purpose: Environmental pollution caused by heavy
Research Full Paper metals is a major concern in agricultural soils due to their

indestructibility. This poses a threat to food security. Mercury, in
particular, is considered a dangerous and carcinogenic pollutant that is
increased by human activities in natural ecosystems. This can result in
a decrease in protein production, deactivation of some enzymes and
distribution of various cellular reactions, ultimately leading to stunted
growth and development. The contamination of agricultural lands with
heavy metals not only decreases the quality of agricultural products,
but also poses a serious threat to human health, therefore it requires

Article history: more attention.
Received: 2024-6-23

Accepted: 2024-12-22 Materials and methods: A split-plot experiment was conducted at

the Faculty of Plant Production of Gorgan University of Agricultural
Sciences and Natural Resources. The experiment followed a
completely randomized basic design with three replications. The
factors investigated were cultivar (Morvarid, Gonbad, Ehsan, Baharan)
and foliar spraying treatment (fogging), mercury chloride compound
(at 5, 10, 15 micromolar levels) and a control treatment. The treatments

Keywords: were applied to leaves at the range of 60 Zadex stage (8 leaves).
Mercury chloride stress Afterward, biochemical traits and the expression of catalase,
Antioxidant genes ide di iacol id d b d
Wheat superoxide dismutase, guaiacol peroxidase, and ascorbate peroxidase
Biochemical properties genes were analyzed.

Results: The results of the analysis of variance showed that the
concentrations of mercury and the cultivar had a statistically
significant effect on all measured biochemical traits at the 1%
probability level. Additionally, the cultivar had a significant effect on
chlorophyll a at 5% level. The interaction between mercury and
cultivar also had a significant effect on all biochemical traits.
Furthermore, it was observed that the expression of ascorbate
peroxidase, giagol peroxidase and catalase as well as superoxide
dismutase genes, showed a higher level of expression. This increase in
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expression varied among different cultivars, with the Morvarid cultivar
showing a higher increase compared to other cultivars.

Conclusion: In the results, it was observed that the expression levels
of the ascorbate peroxidase and giagol peroxidase genes were higher
in the Morvarid genotype. Additionally, a lower decrease in the
amount of chlorophyll was also observed in this genotype.
Furthermore, the level of cellular oxidation was found to increase less
in this genotype due to the increase in mercury chloride concentration.
Based on the results of this research, it can be concluded that the
Morvarid genotype is tolerant to mercury chloride stress. This makes
it a desirable cultivar for future breeding projects, but further tests
should be conducted to confirm these findings.
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Table 1- Sequence of primers

Initiator name

Primer sequence

FOR CATI 5'- TAAGGCCAGACAATGTCAGTG-3’
REV CAT 5'- CAGTGGCATTAATACGCCAGTA-3'
FOR GAPDH 5'-TCACCACCGACTACATGACC-3'
REV GAPDH 5'-ACAGCAACCTCCTTCTCACC-3'
FOR APX1 5'- AGTACATTGCCCGTGGTACTCT-3'
REVAPXI 5'- CGCATTTCATACCAACACATCT-3'
FOR GPX 5'-CCC CCT GTA CAA GTT CCT GA-3'
REV GPX 5'-GTC AAC AAC GTG ACC CTC CT-3'
FOR SOD 5'-GTCACCGCTGGAGAAGATGG-3'
REV SOD 5'-GATGATCCCGCAAGCAACAC-3'
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Table 2. The results of mean square variance analysis of measured variables in 4 wheat cultivars under four

different conditions of mercury chloride stress
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Figure 1. Changes in the amount of chlorophyll a under different concentrations of
chloride-mercury stress in different wheat cultivars
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Figure 5. The relative expression level of catalase gene under different concentrations of chloride-
mercury stress in different wheat cultivars
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Figure 6.The relative expression level of ascorbate peroxidase gene under different concentrations of
chloride-mercury stress in different wheat cultivars
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Figure 7. Relative expression level of guaiacol peroxidase gene under different concentrations of
chloride-mercury stress in different wheat cultivars
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