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In this experiment, 21 different genotypes of broad beans were
investigated to evaluate their grain yield, yield components, and
biochemical compounds under drought stress conditions. The study
was conducted using a randomized complete block design with
three replications across two different environments: normal
irrigation and drought stress during the 2015-2016 growing season
at the Gorgan Agricultural Research Station. The analysis of
variance results indicated that drought stress significantly affected
all traits measured, including the number of pods per plant, the
number of seeds per pod, seed yield, biological vyield, total
endosperm phenol, proline, protein, and glycine betaine. However,
the weight of one hundred seeds was not significantly impacted by
drought stress. The comparison of average yields indicated that the
highest seed yield was achieved by the G-faba-65 and G-faba-67
genotypes, producing 6410.3 kg/hectare under normal conditions
and 3193.8 kg/hectare under drought stress. The results indicated
that under drought stress, the amounts of glycine betaine (44.87%),
phenol (15.67%), and proline (7.69%) were higher compared to
normal irrigation conditions. According to grain yield indicators,
the number of seeds in the pod, and the level of proline, genotype
G-faba-67 demonstrated greater resistance to drought stress
compared to other genotypes.

Introduction: Grain legumes are among the most important protein
sources in arid and semi-arid regions and play a crucial role in food
security and agricultural sustainability. Faba bean (Vicia faba L.) is
a valuable legume crop widely used for human consumption and
animal feed; however, its productivity is highly constrained by
drought stress, particularly during reproductive growth stages.
Drought stress disrupts physiological and biochemical processes,
leading to reduced growth and yield. Plants respond to water deficit
by activating osmotic adjustment mechanisms and accumulating
compatible solutes and antioxidant compounds such as proline,
glycine betaine, phenolic compounds, and proteins. Considerable
genetic variation exists among faba bean genotypes in drought
tolerance, yet comprehensive evaluations under Iranian conditions
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remain limited. This study aimed to identify drought-tolerant faba
bean genotypes based on agronomic traits and biochemical
responses under normal irrigation and drought stress conditions.
Materials and Methods: The experiment was conducted over two
growing seasons at the Gorgan Agricultural Research Station using
21 faba bean genotypes arranged in a randomized complete block
design with three replications under two environments: normal
irrigation and drought stress. Drought stress was imposed from
flowering until physiological maturity by withholding irrigation and
preventing rainfall. Agronomic traits including yield components
and biological yield were recorded. Biochemical traits such as
proline, total phenolic content, glycine betaine, and protein were
measured using standard laboratory protocols. Data were analyzed
using analysis of variance, and mean comparisons were performed
using the LSD test at the 5% probability level.

Results and Discussion: Drought stress significantly reduced yield
components, grain yield, and biological yield, while increasing the
accumulation of proline, glycine betaine, and total phenolic
compounds. Genotypic differences were significant for most traits,
indicating substantial genetic variability in drought response.
Several genotypes maintained relatively higher grain yield under
drought stress, which was associated with greater accumulation of
osmoprotectants and antioxidant compounds. Increased levels of
proline and glycine betaine under stress conditions suggested their
key role in osmotic regulation and cellular protection. The reduction
in protein content under drought stress indicated altered nitrogen
metabolism, whereas enhanced phenolic content reflected an
adaptive defense response.

Conclusion: Drought stress markedly affected agronomic and
biochemical traits of faba bean genotypes; however, the magnitude
of reduction varied among genotypes. Enhanced accumulation of
proline, glycine betaine, and phenolic compounds contributed to
improved drought tolerance and vyield stability. Genotypes such as
G-faba-67, G-faba-66, and G-faba-65 demonstrated superior
performance under drought stress and can be considered promising
candidates for cultivation in water-limited environments and for use
in breeding programs aimed at improving drought tolerance.

Cite this article as: Sheikh, F., Feizbakhsh, M.T., Faghani, E. (2025). Study of the effects of drought
stress on seed yield and some biochemical traits of broad bean (Vicia faba L.) different
genotypesJournal of Plant Environmental Physiology, 78: 72-87.
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