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Abstract

Introduction: The increasing scarcity of water in many regions has intensified the need to identify crop genotypes
that can sustain yield under limited irrigation. Sesame is an important oilseed crop in arid and semi-arid
environments, where rainfall is irregular and water resources are constrained. Evaluating genetic variation in
drought response among sesame cultivars can reveal candidates with stable performance under water stress,
informing breeding strategies and crop management. This study aims to screen a diverse set of sesame cultivars
for drought tolerance and to elucidate the relationships between vegetative vigor, yield components, and final grain
yield under contrasting irrigation regimes.

Materials and Methods: This experiment was conducted at Darreh Shahr County, Ilam Province in 2021.
A split-plot design in a randomized complete block framework with three replications was used. The main plots
included two irrigation levels (drought stress and well-watered control), and within plots six sesame cultivars—
Ultan, Darab 1, a native cultivar, Yellow White, Halil, and an American cultivar. Measurements included plant
height, height of the first node, number of seeds per capsule, total dry weight, and grain yield (g/m?). Data analysis
comprised ANOVA for main effects and interactions, correlation analysis among traits, principal component
analysis (PCA) to summarize variation, and a cluster analysis to group cultivars.

Results: Drought stress significantly reduced plant height, the height of the first node, the number of seeds per
capsule, and total dry weight, while grain yield differed among cultivars under drought; Ultan achieved the highest
yield (~95 g/m?) and the native cultivar the lowest (~62 g/m?2). The cultivar-by-stress interaction was significant
for the number of seeds per capsule, with Ultan producing the highest count (~70) under non-stress conditions.
Strong positive correlations were detected between the number of leaves and plant height (r = 0.94, P <0.01) and
between leaves and total dry weight (r = 0.87, P < 0.05). Grain yield showed relatively strong but non-significant
correlations with node height (r = 0.64, P > 0.05), total dry weight (r = 0.72, P > 0.05), and the number of leaves
per plant (r = 0.73, P > 0.05). PCA indicated that the first two components explained about 96.9% of the total
variation. Cluster analysis revealed three distinct groups of cultivars under both stress and non-stress conditions:
Group 1 consisted of native and American cultivars, Group 2 included Ultan, Yellow White, and Darab 1, and
Group 3 included Halil, which showed relatively favorable yield.

Conclusion: There is substantial genetic variation in sesame responses to drought; certain cultivars such as Ultan,
Yellow White, Darab 1, and Halil show potential for use in breeding and cropping programs in water-scarce
regions.
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