Dor: 20.1001.1.24237671.1401.17.6592 |57

" Journal of Plant Environmental Physiology

ISSN: 7671-2423 (Print), 2783-4689 (Online) http://ecophysiologi.gorganiau.ac.ir

Doi: 10.30495/iper.2022.690262;

Gorgan Branch

Potential of wheat (Triticum aestivum L.) and quinoa (Chenopodium
quinoa Wild.) for phytodesalination of some minerals under different

water salinity stresses

Sepideh Hosseini', Roxana Moogouei?*, Seyed Mahdi Borghei®, Zahra Abedi*,

Mahdi Ramezani®

!Department of Environmental Management, Faculty of Natural Resources and Environment, Islamic Azad University, Science and

Research Branch, Tehran, Iran

2Department of Environmental Planning, Management, and Education, Islamic Azad University, North Tehran Branch, Tehran, Iran,
Email: moogouei_roxana@yahoo.com

3Department of Chemical and Petroleum Engineering, Sharif University of Technology, Tehran, Iran

“Department of Environmental Economics, Faculty of Natural Resources and Environment, Islamic Azad University, Science and

Research Branch, Tehran, Iran

Department of Environmental Science, Faculty of Natural Resources and Environment, Islamic Azad University, Science and

Research Branch, Tehran, Iran

Serial 65, 17th year, Number 1, Spring 2022 (40-56)

Article type:
Research Full Paper

Atrticle history
Received: 2021/02/27
Revised: 2021/05/02
Accepted: 2021/05/15

Keywords
Minerals

Quinoa

Wheat
Desalination
Phytoremediation
hydroponic

Abstract

Lack of available water resources, especially in arid and semi-arid
regions of Iran and salinity of a significant volume of these resources, as
well as salinization of fresh water resources have posed serious
problems for the farmers. Therefore, it is critical to develop cultivation
of halophytes and desalinate water and soils. This study was conducted
to evaluate the growth and desalination capacity of quinoa and wheat
plants in greenhouse and hydroponic. The study was conducted in the
form of a two-factor factorial experiment based on a randomized
complete block design with three replications. The treatments included 4
salinity levels of zero (control), 5, 10, and 15 dS/m and two species of
wheat and quinoa. In this study, traits such as total plant dry weight,
accumulation of calcium, magnesium, sodium, potassium and total plant
chlorine, and the efficiency of water uptake by plants were measured.
Results showed that quinoa was more capable of absorbing and
accumulating elements than wheat and was resistant to salinity stress.
The concentrations of sodium, chlorine, and magnesium increased
significantly in wheat and quinoa plants. Also, the efficiency of
adsorption of sodium, chlorine, and magnesium from water increased
significantly in wheat and quinoa plants with increasing the salinity
level. The results also showed that the concentrations of calcium and
potassium in wheat and quinoa decreased with increasing salinity. In
general, quinoa showed a significant superiority in dry weight
production and bioaccumulation efficiency compared to wheat.
Therefore, it can be considered as an alternative plant for cultivation in
salinity and adverse water conditions.
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