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Evaluation the Effects of Using Treated Wastewater on Soil
Characteristics, Yield and Water Productivity of Quinoa

Saber Jamali !, Seyedeh Mahboubeh Zeynodin?, Mahdi Kolahi®*

Abstract

Since the sustainable agriculture field is the main water consumer, using techniques in order to
increasing water use efficiency is necessary. An investigation was done to evaluate effects of
different regimes of urban wastewater on chemicals properties of soil, yield and water
productivity of Quinoa plant (cv. Titicaca), at Research Greenhouse of Ferdowsi University of
Mashhad, during 2017-2018. The research was based on completely randomized design with three
replications in greenhouse conditions and in pots. Five applied treatments were urban fresh water,
urban wastewater, alternate wastewater and fresh water, mixture of 50-50 percent wastewater and
freshwater, and subterranean irrigation with urban wastewater. The results show that the
treatments were significant on K, P, N, and water productivity; grain yield was significant at 1
percent level (P<0.01), but on pH and 1000 kernel weights at 5 percent level (P<0.05). The
research shows effects of using urban refined wastewater on an increase in all traits. The
treatments of urban wastewater, alternate, mixture of 50-50 and subterranean irrigation resulted
in an increase of 30.7%, 8.8%, 20.6% and 36.1% of grain yield, 31.1%, 8.6%, 20.5% and 36.4%
of water productivity, 8.8%, 6.7%, 7.5% and 9.6% of 1000 kernel weights, respectively.
Furthermore, the results of the experiment show that the use of refined sewage water for irrigation
of Quinoa crop can increase the yield of Quinoa, positive effects on the chemical properties of
the soils of the studied, and decrease the cost of supplying and using fertilizers, and then save the
environment.

Keywords: Conjunction regimes, Grain yield of Quinoa, Soil chemical characteristics,
subterranean irrigation, Wastewater.
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1.  Introduction

The quinoa plant belongs to the genus Chenopodium and the family Chenopodiaceae (Igbal, 2015). It
is well adapted to arid and semi-arid regions. It can be planted on high land up to 4000 m above sea
level. Quinoa is a C3 annual dicot of 0.5 to 2 m height, terminating in a panicle consisting of small
flowers, and with only one seed of around 2 mm produced per flower. (Geerts and Garcia, 2012). Quinoa
seed has an excellent balance of carbohydrates, lipids, and protein for nutrition (Maradini-Filho et al.,
2017). Since the sustainable agriculture field is the main water consumer, using techniques in order to
increasing water use efficiency is necessary. An investigation was done to evaluate effects of different
regimes of urban wastewater on chemicals properties of soil, yield and water productivity of Quinoa
plant (cv. Titicaca).

2.  Materials and Methods

The present investigation was carried out at the experimental ggreenhouse of Ferdowsi University of
Mashhad, Iran. The research was based on completely randomized design with three replications in
greenhouse conditions and in pots. Five applied treatments were urban fresh water, urban wastewater,
alternate wastewater and fresh water, mixture of 50-50 percent wastewater and freshwater, and
subterranean irrigation with urban wastewater. In this research work, soil samples were collected from
each district at the depth of 0-15cm and put into air sealed bags to keep them away from internal and
external contamination. Further, they were transmitted to research lab for the analysis of studied
chemical properties. The obtained data were analyzed using statistical software of SAS (Ver. 9.4) and
the means were compared using LSD test at 5% percent level of significance.

3. Results

The results show that the treatments were significant on K, P, N, and water productivity; grain yield
was significant at 1 percent level (P<0.01), but on pH and 1000 kernel weights at 5 percent level
(P<0.05). The research shows effects of using urban refined wastewater on an increase in all traits. The
treatments of urban wastewater, alternate, mixture of 50-50 and subterranean irrigation resulted in an
increase of 30.7%, 8.8%, 20.6% and 36.1% of grain yield, 31.1%, 8.6%, 20.5% and 36.4% of water
productivity, 8.8%, 6.7%, 7.5% and 9.6% of 1000 kernel weights, respectively.

4.  Discussion and Conclusion

Furthermore, the results of the experiment show that the use of refined sewage water for irrigation of
Quinoa crop can increase the yield of Quinoa, positive effects on the chemical properties of the soils of
the studied, and decrease the cost of supplying and using fertilizers, and then save the environment.
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