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Table 2. Analysis of Variance Results for the Studied Traits
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Table 4. Key genes identified using Cytoscape software in drought-tolerant genotypes of rice plants
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Figure 3. Co-expression diagram of key genes identified in the tolerant genotype of rice plant (key genes
are in the middle)
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Figure 4. Bubble chart of enrichment analysis of selected differentially expressed genes in the tolerant
rice genotype in 3 groups Molecular Function, Biological Process and Cellular Component
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Abstract

Environmental stresses such as drought, salinity, and heat pose significant threats to agriculture.
Drought stress is one of the most critical abiotic stresses affecting rice, leading to reduced crop yield. In
this study, 12 native rice (Oryza sativa L.) genotypes were evaluated for drought tolerance during the
germination stage. Osmotic stress was induced using polyethylene glycol (PEG6000) at four levels (0%,
10%, 15%, and 20%). The experiment was conducted in a completely randomized design with a factorial
arrangement and three replications, assessing morphological traits including rootlet length, shoot length,
fresh and dry weight, germination percentage, seed vigor index, and allometric coefficient. The results
indicated that the effects of genotype, stress level, and their interaction were significant for most traits.
Using the results of factor analysis based on the components of the allometric coefficient and seed vigor
index, the ‘Sepidrud’ genotype was identified as the most tolerant, while the ‘Ali Kazemi’ genotype was
the most sensitive to drought stress at the germination stage. Bioinformatics analyses of available
transcriptomic data from databases, including two drought-resistant and sensitive genotypes, were
performed, identifying key genes such as DREB2A, CSD2, ANNAT, and AOC2. Gene enrichment
analysis revealed that metabolic processes and pathways related to oxidative stress and osmotic
regulation were activated in response to drought stress. The findings of this study could be valuable for
selecting resistant genotypes and informing future breeding strategies.
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