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Abstract

This greenhouse research aimed to investigate the effect of drought stress, phosphorus, and mycorrhizal
inoculation on morphological, physiological, and nutrient uptake indices in plants in Darab, Iran. The
experiment was conducted as a factorial experiment with 3 drought stress treatments (normal irrigation,
moderate stress, and severe stress), phosphorus at three levels (0, 10, and 20 mg/kg soil), and arbuscular
mycorrhizal fungus at three levels (0, 75, and 150 g) in 2023. The results showed that drought stress
significantly affected plant growth and development, so that at the maximum stress level, leaf number,
stem height, leaf area, and chlorophyll index decreased by 51.8%, 36.3%, 40.5%, and 40.4%,
respectively, compared to normal conditions. Also, shoot and root dry weights significantly decreased,
indicating a reduction in water and organic matter content in plant tissues. With increasing phosphorus
levels, a significant improvement was observed in morphological and physiological indices of the plant,
and leaf number, stem height, leaf area, and chlorophyll index increased by 37.4, 15.02, 19.05, and
26.5%, respectively. The greatest change was observed in the number of leaves, which indicates the
important role of phosphorus in the production of new leaves and the development of the plant's
vegetative system. The use of mycorrhizal fungi increased leaf number, stem height, leaf area, and
chlorophyll index by 12.3, 4.97, 5.7, and 9.5%, respectively. Under stress conditions, plants inoculated
with arbuscular mycorrhizal fungi showed improved growth characteristics and increased nutrient
uptake, especially for phosphorus. Mycorrhizal dependency showed the maximum level under
moderate stress conditions and decreased with increasing stress intensity and under normal irrigation
conditions. Increasing phosphorus levels also increased mycorrhizal dependency. The results of this
research showed that although drought stress has a significant negative effect on plant growth and
development, increasing phosphorus levels and the use of mycorrhizal fungi can greatly reduce these
negative effects.
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