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Abstract

Increasing awareness of the physiological traits effective in the formation of seed yield in different irrigation conditions
can be a suitable criterion for selecting these traits to improve seed yield in these conditions. In order to investigate the
changes of these parameters and their relationship with the yield in chiti beans, an experiment was conducted in the
form of a randomized complete block design with three replications in 5 and 9 day irrigation cycles at the Khairabad
Zanjan research station in the crop year 2023-2024. Between the two irrigation conditions, a significant difference was
observed in the characteristics of leaf temperature, transpiration, photosynthetic water use efficiency, water use
efficiency, and yield. The studied genotypes showed significant differences in leaf temperature, substomatal CO,,
photosynthetic water consumption efficiency, and yield, which indicates the existence of genetic diversity between
genotypes in terms of these traits. Genotypes G1, G2, G4, G9, and G12 showed higher photosynthesis rates, stomatal
conductance, water use efficiency, and mesophilic conductance than other genotypes. Genotypes G10, G15 and G8 had
the highest yield compared to other genotypes. The highest efficiency of photosynthetic water consumption was related
to G16 and G14 genotypes, and the lowest was related to G2 and G10 genotypes. The highest rate of photosynthesis
was related to G4 and G13 genotypes, and the lowest rate was related to G11 and G14 genotypes. No significant
correlation was observed between yield and any of the investigated physiological traits in both irrigation conditions.
The rate of photosynthesis had a significant positive relationship with mesophilic conductance and water use efficiency
in both irrigation conditions. Photosynthesis rate had a significant positive correlation with the transpiration and
stomatal conductance in the irrigation cycle of 9 days, and in the irrigation of the 5-day cycle, there was a positive and
non-significant correlation. In both irrigation conditions, sub-stomatal CO, and leaf temperature with a negative
coefficient and transpiration with a positive coefficient justified the changes in photosynthesis. In irrigation of a 9-day
cycle, stomatal conductance with a negative coefficient is also involved in justifying the changes in photosynthesis. Due
to the existence of variation in some photosynthetic indices in genotypes, this test can be performed in different stress
conditions and used to select efficient genotypes in stress conditions.
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