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Abstract

To comprehensively compare drought-tolerant candidate genotypes of chickpea (Cicer arietinum L.), a
factorial experiment was conducted in a completely randomized design with three replications in 2020 at the
research greenhouse of the Faculty of Agriculture, Ferdowsi University of Mashhad. The experimental
treatments consisted of six genotypes (MCC696, MCC552, MCC537, MCC427, MCC352, and MCC80) and one
check cultivar (Samin) as the first factor, and drought stress intensity as the second factor, with two irrigation
withholding times: 20 days after sowing and at 50% flowering stage. Root studies revealed that the highest root
dry weight in both 0-30 cm and 30-60 cm soil profiles was observed in the treatment with irrigation withheld at
50% flowering and in genotype MCC352. With increasing drought severity, root dry weight decreased by 30%
and 31% in the respective soil layers. In the 0-30 cm profile, the greatest root area was recorded under irrigation
withheld 20 days after sowing and in genotype MCC696, whereas withholding irrigation at 50% flowering
resulted in a 32% reduction in root area. In the 30—60 cm soil profile, the highest root area was found in the 50%
flowering irrigation cutoff treatment and genotype MCCB80, with a 56% reduction in root area under increased
drought intensity. The highest leaf catalase activity (659 unit'min!-g! FW) was observed under the 50%
flowering irrigation cutoff treatment and in genotype MCC552. Conversely, the maximum leaf proline content
(3.20 mg-g' FW), soluble carbohydrate content (0.911 mg-g™' FW), and ascorbate peroxidase activity (26.2
unit'min!-g~! FW) were recorded in the treatment where irrigation was withheld 20 days after sowing, also in
genotype MCC552. These findings highlight the simultaneous and critical roles of drought stress intensity as an
environmental factor and genetic variation in drought tolerance among chickpea genotypes. These factors can be
highly effective in breeding programs aimed at enhancing drought tolerance in chickpea.
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