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Objective: Ameliorating resources (AR) play an important role in plant growth
under environmental stress conditions by improving nutrient absorption and
balancing physiological traits. The aim of this study was to investigate the nutrient
absorption and physiological traits and growth of Echinacea purpurea with
arbuscular mycorrhiza fungus (AMF), Pseudomonas fluorescens bacteria (PFB)
and salicylic acid (SA) foliar application in a saline soil under drought stress.
Method: A field experiment was conducted as split plot in a randomized complete
block design, during two consecutive years (2022 and 2023) with two harvests of
Echinacea purpurea. The main factor was irrigation regimes included 25, 50, and
75% available water depletion (AWD) and the subfactor consisted of AR in eight
levels including control (no AR), AMF, PFB, SA, AMF+ PFB, AMF+ SA, PFB+
SA and AMF+ PFB+ SA. The first, second and third irrigations were carried out
based on the control irrigation treatment with 25% moisture depletion, for proper
establishment of the seedlings. After the third irrigation, the other irrigation
treatments were applied. Nutrient uptake, physiological traits, plant height, and
above-ground biomass yield were measured.

Results: The results showed that in irrigation of 25 and 50% AWD, the highest
leaf nitrogen and phosphorus were observed in AMF + PFB + SA. Also, the
combination of AMF+ PFB+ SA increased leaf potassium by 16 and 30%, in
irrigation of 50 and 75% AWD, respectively. The greenness index in irrigation
regimes with 75% moisture depletion showed a 12.81% decrease compared to
25% moisture depletion. The highest greenness index value was observed in the
combination of AMF+ PFB+ SA. Also, the dual combination of AR increased leaf
relative water content and photosynthesis rate compared to the control. In the first
and second harvest, chlorophyll b content decreased by 15 and 17%, respectively,
at irrigation intervals of 75% AWD compared to 25% AWD. In the first and
second harvest, biological yield in AMF+ PFB+ SA increased by 15 and 13%,
respectively, compared to the control.

Conclusion: In general, due to the positive effects of AMF+ PFB+ SA on
photosynthetic and yield indices of Echinacea, this treatment can be recommended

under drought stress condition.
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