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Abstract

Background & Objective: It is necessary to optimize the cultivation of plants adapted to the agricultural
conditions of the country in order to ensure food security and increase the productivity of water resources and
saline soils. Meanwhile, quinoa (Chenopodium quinoa Willd.) from the Chenopodiaceae family as an optional
halophyte plant has received more attention in recent years due to its nutritional value and high production
potential in harsh environmental conditions. On the other hand, the rhizospheric soil of halophyte plants can
be a rich source of plant growth promoting bacteria. Therefore, this research was designed and implemented
with the aim of investigating the effects of inoculation of some rhizosphere bacteria of halophyte plants on the
growth of quinoa plant under salt stress.

Materials & Methods: The greenhouse test was carried out as a factorial experiment based on completely
randomized design in three replications. Bacteria used in this research was prepared from microbial bank of
the Department of Soil Science, University of Tabriz. First, quinoa seeds (Titicaca cultivar) with selected
bacteria (control or without bacterial inoculation (B1), Pseudomonas sp. OT13-22 (B2), Stenotrophomonas
rhizofila OT29-3 (B3), Bacillus velezensis OT30-5 (B4), Peribacillus simplex Q52-4 (B5) and Bacillus hynessi
Q41-1 (B6)) were inoculated and then four salinity levels of 0, 7.5, 15 and 25 (dS/m) using NaCl were applied
in the pots. After completing the plant growth period (seed ripening), growth and yield indicators such as
chlorophyll index (SPAD), plant height, fresh and dry weight of roots and shoots, biological yield, total dry
weight and seed yield, sodium, potassium and phosphorus uptake in roots and shoots were measured.

Results: Based on the results, growth indices (except chlorophyll index) and potassium and phosphorus uptake
(except sodium) of quinoa plant decreased with increasing salinity levels. Under salinity levels, the use of
bacteria led to a significant increase (P<0.01) in chlorophyll (up to 10.5%), plant height (up to 15.43%), root
fresh weight (up to 20.27%), and fresh and dry weight of shoot (up to 10.27 and 11.36 %, respectively),
biological yield (up to 10.41 %), total dry weight (up to 12 %), grain yield (up to 11.07 %) and sodium,
potassium, phosphorus of shoot was up to 36.31, 22.11, and 10.52 % respectively compared to the control
treatment.

Conclusion: In this experiment, plant growth promoting bacteria (B2, B3, B5 and B6) led to a significant
improvement in plant growth and yield indicators under salt stress, especially in S3 and S4 levels compared to
the treatment without bacteria. Among the treatments, the efficiency of B3 bacterium (with maximum growth
at a salinity of 156.25 dS/m, IAA and ACC deaminase producer, and with the ability of phosphate and
potassium solubilizing from poorly soluble sources) was higher in improving the growth and yield indices of
quinoa. Therefore, the rhizosphere of halophyte plants can be a suitable source for the isolation of bacteria
tolerant to salinity stress in order to mitigate the salinity stress of quinoa.
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