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Vicea faba L. is one of the most important cultivated plants, significantly
contributing to sustainable agriculture. This study investigated the effects of
drought stress on 21 different genotypes of common bean, focusing on seed yield,
yield components, and biochemical compounds under experimental conditions at
the Golestan Agricultural Research Station. The experiment was conducted in a
randomized complete block design with three replicates, in two irrigation
environments—normal watering and drought stress—during the 2016-2017
growing season to evaluate the effects of drought on various traits. Analysis of
variance indicated that drought stress had a significant impact on most traits,
including pod number per plant, seed number per pod, seed yield, biological yield,
total phenolic content in the endosperm, proline, protein, and glycine betaine,
except for 100-seed weight. These findings suggest that most agronomic and
biochemical traits are influenced by drought stress and can be exploited for the
breeding and development of drought-tolerant genotypes. Among the genotypes,
G-faba-65 and G-faba-67 demonstrated the highest seed yield under both normal
and drought conditions, with yields of 6,410 and 3,193 Kkg/ha, respectively,
indicating their relative drought tolerance. Additionally, under drought conditions,
glycine betaine, phenols, and proline increased by 87.44%, 15.67%, and 7.69%,
respectively, compared to normal irrigation. These biochemical compounds play
vital roles in protecting plants against stress. The increase in antioxidant
compounds suggests that genotypes activate specific biochemical pathways in
response to drought to enhance tolerance. In terms of yield indicators, G-faba-67
showed notable superiority in seed number per pod and proline content and is
suggested as a drought-tolerant genotype. These results could be valuable for
breeding programs aimed at developing stress-resistant cultivars suitable for hot
and dry regions
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