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ABSTRACT

Qil crops are the second largest food reserves in the world after cereals. One of the
most important sources of edible oil in the world is rapeseed. Drought stress
induces a wide range of molecular disturbances in the physiological processes of
plants through the production of reactive oxygen species (ROS). The enzymes
antioxidants detoxify stress-induced ROS and modulate signaling responses,
playing a crucial role in the tolerance of plants to abiotic stresses. To this end, the
expression of glutathione reductase (GR), thioredoxin (TRX), and glutaredoxin
(GRX), was assessed in two genotypes of Rapeseed: the sensitive variety (Hyola
308) and the tolerant variety (SLMO046) under drought stress (withholding
irrigation for 72 hours), a 20% (v/v) methanol spraying treatment, and control
conditions (continuous irrigation). This was conducted using the Real-Time PCR
technique. Sampling was performed at the 4-6 leaf stage at 0, 8, and 24 hours after
the stress was applied. Morphological observations showed that the rapeseed
tolerant and sensitive genotypes regained their freshness after spraying methanol
under drought stress (interruption of irrigation). The results indicate that the
highest increase in glutathione reductase gene expression in the Hyola 308 variety
occurred eight hours after the application of stress without methanol treatment. In
contrast, the SLM 046 variety exhibited initially low expression levels during the
early hours of stress, which increased significantly with methanol treatment,
registering almost a fourfold increase. The expression level of the thioredoxin
gene in the Hyola 308 variety peaked 8 hours after the drought stress with
methanol treatment, indicating that methanol application enhanced gene
expression and plant resistance. In the SLM 046 variety, thioredoxin gene
expression gradually increased after the application of stress, persisting up to 24
hours post-stress. However, the gene expression initially decreased with methanol
treatment but eventually reached its maximum after 24 hours. For glutaredoxin
gene expression, the Hyola 308 variety showed lower levels 8 hours after the
drought stress without methanol treatment compared to the baseline (0 hours).

However, after 24 hours, this expression increased significantly and reached its
maximum following methanol treatment at both 8 and 24 hours. Stress-induced
ROS production acts as a warning signal that causes the plant to defend and adapt
to the stress as the cell attempts to avoid oxidative stress and ROS accumulation.
The SLMO046 variety, gene expression showed a gradual increase from 0 hours of
stress to 24 hours later. The application of methanol initially caused a reduction in
glutaredoxin expression, followed by an increase. Methanol produces CO,, which
can partially compensate for the lack of CO, resulting from stress in plants and
can be used as a carbon source. In general, methanol foliar application increased
the gene expression levels in these two genotypes. Therefore, the expression of
the desired gene can be affected by investigating and manipulating these main
groups, which can undergo further investigations in experimental tests.
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in seedling SLM046 and Hyola308
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Figure 2. Expression pattern TRX gene using real-time qPCR under drought stress and methanol foliar application
in seedling SLM046 and Hyola308.
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Figure 3. Expression pattern GRX gene using real-time qPCR under drought stress and methanol foliar application
in seedling SLMO046 and Hyola308.
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