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Extended abstract
Introduction
Sesame (Sesamum indicum L.))is one of the world's most important oilseed crops and is highly
susceptible to abiotic stresses, particularly drought. Drought reduces plant growth and yield and alters
morphological and:biochemical characteristics. Thisstudy aimed to evaluate the responses of different
sesame genotypes to drought stress'and identify drought-tolerant genotypes suitable for cultivation in
arid regions.

Materials and methods

In 2023, an experiment<was conducted in the growth chamber of the Faculty of Agriculture at
Mohaghegh Ardabili University to evaluate the responses of 10 sesame genotypes (Halil, Dashtestan,
Darabj Sardari, Line 24, Line 25, Line 26, Oltan, Naz-Tekshakheh, and Yellow White) to drought stress.
The experiment was conducted as a factorial arrangement in a completely randomized design (CRD)
with three replications under hydroponic conditions using perlite and Hoagland nutrient solution.
Drought stress was imposed at the four-leaf stage using polyethylene glycol (PEG 6000) at three levels
(0, -3, and -6 bar). Shoot samples were collected to assess morphological traits, biochemical
parameters (proline, soluble carbohydrates, hydrogen peroxide, malondialdehyde, total phenolic
content, and total flavonoid content), and polyphenol oxidase activity. Data were analyzed using STAR
software, and treatment means were compared using the least significant difference (LSD) test at the 1%
probability level. The yield stability index (YSI) and membership function value (MFV) were used to
evaluate genotype stability under drought stress.

Results and discussion

Evaluation of sesame genotypes under drought stress showed that drought significantly reduced
morphological traits, including seedling length and dry weight, in all genotypes. However, the Sardari
genotype exhibited the smallest reductions and performed best under both drought stress levels. In
contrast, proline and soluble carbohydrate contents increased with increasing drought intensity. The
greatest proline accumulation was observed in the Yellow White and Darab genotypes, whereas Sardari
exhibited the highest soluble carbohydrate content. Oxidative stress markers, including hydrogen
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peroxide (H202) and malondialdehyde (MDA), also increased under drought stress. Dashtestan and
Line 25 exhibited the highest levels of oxidative stress markers, indicating greater oxidative damage,
whereas Oltan and Darab had the lowest levels. Total phenolic and total flavonoid contents reached their
highest levels under moderate drought stress. Yellow White, Darab, Sardari, and Line 24 exhibited
greater accumulation of these metabolites, whereas Halil and Naz-Tekshakheh showed lower levels.
Among the antioxidant enzymes, catalase activity was highest in Line 25, Line 26, and Sardari under
drought stress. Moreover, Naz-Tekshakheh and Sardari exhibited the highest polyphenol oxidase
activity under severe drought stress, whereas Yellow White and Halil exhibited the lowest activity.
Analysis of YSI and MFV indicated that Sardari and Darab had the highest YSI and MFV values under
both drought stress levels and were identified as the most drought-tolerant genotypes. In contrast, Line
25 and Halil performed poorly across most evaluated traits and were classified as drought-sensitive
genotypes.

Conclusion

The findings demonstrated that drought stress significantly affected the morphological and biochemical
characteristics of sesame genotypes, although the extent of these effects varied among genotypes.
Sardari and Darab consistently exhibited superior performance under both moderate and severe drought
stress, as evidenced by smaller reductions in morphological traits, greater accumulation of
osmoprotectants (proline and soluble carbohydrates), lower levels of oxidative stress markers, and
stronger antioxidant enzyme activities. These genotypes also had the*highest values for the drought
tolerance indices (YSI and MFV), indicating greater stability and adaptability under water-limited
conditions. Conversely, Line 25 and Halil were more susceptible to drought stress, exhibiting greater
growth inhibition and increased oxidative damage. Overall, Sardari and Darab can be recommended as
promising candidates for cultivation and breeding programs aimed at enhancing drought tolerance in
sesame, especially in arid and semi-arid regions.
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Table 1. Analysis of variance (ANOVA) of the effects of drought stress induced by polyethylene glycol on

traits studied in sesame genotypes.

Mean Squares

S.0V df PL PDW Pro CH MDA
Stress (S) Gid 2 370539 9575232 4276 308.018*  298.272¢
Genotype(G)  weigij 9 2.124¢ 328.295° 0.569™ 65.582° 40.016*
SxG 18 0.511ns 24.171* 0.124™ 8.381#* 9.316%*
Error slad! 60 0.440 11.949 0.006 1.674 4.124
CV (%) 8.95 6.81 5.64 9.30 1233

Table 1. Continued

alol) Jgus

Mean Squares

S0V df TPHE TFLA H20, CAT PPO
Stress (S) i 2 467317+ 2486.743*  6768.312% 32256*  644.073+
Genotype(G)  wwigij 9 22259+ 212677+ | 721481+ | 11.869+ 70.538¢
SxG 18 6.397 85.722+ | 126.805° 1,513 10511+
Error slcil 60 1.595 12534 11540 0.619 3.591
CV (%) 9.61 5.98 4.65 24.26 6.92
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ns, *, and ** are non-significant and significant at.the 5% and 1% probability levels, respectively.

PL: Seedling length; PDW:¢Seedling dry weight; Pro: Proline; CH: Carbohydrate; MDA: Malondialdehyde;
TPHE: Total phenol; TFLA: Total Flavonoids; H202: CAT: Catalase; PPO: Polyphenol oxidase.
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Fig. 1. Effect of drought stress on plantletlength (a) and plant dry weight (b) in sesame genotypes. Similar letters indicate
non-significant difference between genotypes at each level of drought stress based on the LSD test at a 1% probability

level.
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Fig. 2. Effect of drought stress on proline (a) and carbohydrate (b) content in sesame genotypes. Similar letters indicate
non-significant difference between genotypes at each level of drought stress based on the LSD test at a 1% probability

level.
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