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Table 2. Analysis of Variance Results for the Studied Traits
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Drought S:s 3 12242™  55.74™ 0.019* 0.0002* a1 0.001* 10792.44™  3008801.73™ 5.43™
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Table 3. Result of principal component analysis for all characteristics in different treatments of rice
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The fresh weight shoot azadle 5 5 745 381 -.181 733
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Table 4. Key genes identified using Cytoscape software in drought-tolerant genotypes of rice plants

ol o3 O3 JoU ! S
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DREB2A DRE-Binding Protein 24 cellular response to osmotic stress
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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)

5 (udsSHs 5 lacusdl,)ls
5 8ee aiws B1h0 g cnl ansliS 5b lapgy STy
Codled Ygpane codld (Sl colld  J5SUse
Clled 5 LS g0 ys0emST codled (5lslS 5lhauls
Soges ¥ Ss anil o ABC g4 slaoanns il

ohgay)  laadl

&y 1,‘651,“6@&1;6@&45@1‘65@6@ b

sdel Cuwd a4 s wlel p orgilw o Judxd
UL e B 5B Sl | S B e S5 55
Sl 5 Joko SIbleSesS slasge Sy
wd jo s 13 Soelenm laaislyd anws jo ud
e sy s sy A5 witdly b sl
Wwd 53 (63bg e 9 Sewdlg IS uS9TS (pg5 S 9 n
sl oo lizl 1 5 58T S e sl

AD

! enrichment bubble plot
2 Enrichment Analysis



GO-VENNVE ¥ sl o )lots [was3lss Jlo [l yd Sligans g asle o Sen g el

b e Jsbo 6lizl gims; ool slulis &1, °GO MF'" 5 CC" BP") st ) s dw o alises slagy)
seba ) dcgeme G j0 &5 JeSUge lacJles slofdos o0 jloges g5 ol aes e plis (
g o oolaiwl wilodds S& (g o cixe Judos b T e g5l st o aiile o Siile gl
e “jm

. o

o ®

® -

L

S S los aitwd ¥ 50 g6y obS Jomiko G 93§ 50 4Bl e 3,45 sbagy3 3l ol gilwé (ol 510905 - F S
Sk 1521 5 (Se5elgm 9l ( J9SIg0

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.
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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