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Objective: Bean is a global crop and drought stress has many adverse effects on
this plant, so it is necessary to use materials that can reduce the harmful effects of
stress in plants and also have compatibility with the environment. Therefore, this
study was conducted in order to investigate the effect of humic acid and the
availability of phosphorus and substituted chemical fertilizers on the
physiological response of the common bean.

Method: The research was carried out in the Meshkin Shahr city, Aghblag
village, with a latitude of 38° 21’ 31" N and a longitude of 47° 39’ 53" E. This
study was carried out as a factorial experiment in the form of a completely
randomized design with two factors and three repetitions. The first factor:
drought stress in two levels of full irrigation (100% FC) and deficit irrigation
(70% FC); second factor: different sources of fertilizers in 6 levels (chemical P,
biological P (Barvar 2), Half chemical P+ Barvar 2 (100 grams/hectare),
chemical P (150 kg/hectare)+ Humic Acid (10 liters/hectare), Barvar 2+Humic
Acid, and Half chemical P+Barvar 2+ Humic Acid.

Results: The results showed that applying deficit irrigation led to a decrease in
some physiological traits such as chlorophyll a and b, while the fertilizer
treatment, especially half of phosphate chemical P + Barvar 2 + humic acid
significantly increased chlorophyll a, b and total chlorophyll, and increased the
absorption of nitrogen, phosphorus and potassium nutrients. The
malondialdehyde as a result of the application of phosphate half chemical P +
Barvar 2+ Humic Acid, and the activity of the Superoxide Dismutase as a result
of drought stress and the treatment of phosphate half chemical P + Barvar 2+
Humic Acid were increased. In the full irrigation treatment (100% FC), no
significant statistical differences were observed in seed weight increase among
most fertilizer treatments. However, in the deficit irrigation treatment, it was
observed that applying stress and fertilizer treatment led to an increase in seed
weight, such that the highest seed yield (6,448.2 kg per hectare) was related to
deficit irrigation and the fertilizer treatment of "half chemical phosphate fertilizer
+ bio-phosphate fertilizer Barvar2 + humic acid."

Conclusion: In general, drought stress led to a decrease in the yield and growth
factors of beans, and the combined treatment of biofertilizer and humic acid
reduced the effect of stress and maintained the plant yield under stress conditions.
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