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Investigating of the Effect of irrigation management with magnetized ur-
ban wastewater on Rice Growth indexes

Leily. GhorbaniMinaei!, Mehdi. Zakerinia?*, Abbas. RezaeiAsl* and HamidReza. Mirkarimi*

Abstract

For the cultivation of high-yielding rice crops, the use of irrigation systems and low-quality water are
ways to reduce water use and overcome the crisis of dehydration. To improve the quality of water,
there are different methods such as using magnetic fields. The purpose of this study was to investigate
the magnetization effect of wastewater treatment plant in agricultural campus of Gorgan University of
Agricultural Sciences and Natural Resources in a factorial randomized complete block design with
three replications on some rice growth indices in 2018. Experimental treatments include irrigation
(underground (S) and surface irrigation (B)), type of irrigation water (ordinary water (C) and Gorgan
urban wastewater treatment plant (W)) and magnetization (M) and non-magnetization water treatment
method. (O)). The treatment composition was surface irrigation with conventional non-magnetic water
treatment. During the experiment, plant height, 1000-grain weight, biological yield, harvest index and
water use efficiency were measured. Results showed that application of non-magnetic wastewater in-
creased plant height, 1000-grain weight, biological yield, harvest index and water use efficiency. The
results showed that using non-magnetic surface treatment (OWB) and combination non-magnetic
wastewater (OWS) increased plant height, 1000-grain weight, biological yield, harvest index and wa-
ter use efficiency. The combination of (OWB) in plant height was at the same treatment level and in-
creased in other traits compared to treatment, however, the composition (OWS) of harvest index in-
creased with %26.7 and water use efficiency with 0.47 kgr/ha compared to other treatments and espe-
cially control. Underground irrigation method in addition to reducing water use compared to surface
irrigation, improved harvest index and water use efficiency. According to the results of this study, irri-
gation of rice does not need to create a water layer on the soil surface and in order to increase produc-
tion and increase water use efficiency while preserving the quantitative and qualitative characteristics
of the plant, the use of abnormal water must be such that the environmental and health risks are mini-
mized?

Keywords: Biological performance, Harvest index, Unconventional water, Water use efficiency.

1 M.Sc. Candidate of Water Engineering, College of water and soil Engineering sGorgan University of Agricultural Sciences
and Natural Resources, Gorgan, Iran. (Email: leily.ghorbani.minaei@gmail.com)

2 Associate Professor, Department of Water Engineering, College of water and soil Engineering Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran. (*-Corresponding Author Email: mzakerinia@gmail.com)

3 Assistant Professor, Department of Mechanical Engineering of Biosystem, College of water and soil Engineering Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran. (Email: abrezaeiasl@gmail.com)

4 Ph.D. Student of Plant Breeding, Islamic Azad University, College of water and soil Engineering sScience and Research
Branch of Tehran, Tehran, Iran. (Email: Rezamirkarimi21@gmail.com)


mailto:mzakerinia@gmail.com
mailto:abrezaeiasl@gmail.com

yva

Ol 2! O 9 6yl (owiipe (Lidghy (oole 4y
Voo sl .y 9 o 0 lou a0 5l90 Jluw

Investigating of the Effect of irrigation management with magnetized ur-
ban wastewater on Rice Growth indexes

Leily. GhorbaniMinaei!, Mehdi. Zakerinia?*, Abbas. RezaeiAsl* and HamidReza. Mirkarimi*

Introduction

Rice is an important agricultural product and the main source of food for about half of the world's
population. Drought is one of the major risks to the successful production of crops, especially rice, in
the world, which can occur at any time during the growing season. Therefore, one of the main chal-
lenges in agriculture is to produce more food with less water.

Groundwater irrigation reduces environmental pollution, resistance to heat and cold, increases crop
production efficiency, saves toxins and fertilizers, further root propagation and early maturing, max-
imizes water conservation and increases irrigation efficiency, drastically reduces weed density and
reduces diseases Diseases are applicable to a variety of crops and reduce groundwater aquifer pollu-
tion. In the new management, different irrigation methods are applied in accordance with the plant
physiology in order to increase the crop, reduce water consumption, and increase irrigation efficiency.
Water stress due to non-submerged irrigation of rice while reducing the amount of water consumed or
preventing the transfer of salts and nutrients to the plant and reducing photosynthesis reduces the
number of tillers, leaf area, dry matter accumulation, number of full grains per panicle, 100-grain
weight and Ultimately performance.

Therefore, due to the importance of rice as a high-consumption crop, and due to the importance of wa-
ter and lack of water resources in the country, the use of available resources correctly and the use of
unconventional water is one of the most important goals in agriculture. This research was conducted in
order to use unconventional waters such as water of Gorgan urban treatment plant in rice cultivation
and compensate for water shortage and use of its magnetization process to improve the quality of these
resources.

Methodology

The experiment has been carried out as Three-factor factorial design in the form of completely ran-
domized blocks since May to September of 2011 in Gorgan University of Agricultural Sciences and
Natural Resources. The factors included irrigation water types including common water (C) as control
and Gorgan urban wastewater treatment (W), water correction method including magnetism (M) and
non-magnetism (O), and Irrigation method in two levels including surface irrigation (B) and subsur-
face irrigation (S). The physical and chemical properties of the soil are measured and the results are
presented in Table 1. Chemical analyzes of water and wastewater were also measured and presented in
Table 2.
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Table 1- Physical and chemical properties of soil

Texture Clay Silt Sand Ec pH Na* Ca* Mg* K*
Clas (%) (ds/m) (Meg/l)
Clay 32 30 38 1.48 752 19 0.03 84 161
loam

Table 2- chemical properties of water and waste water

Water type Ec pH Na* Ca?* Mg* K*
(ds/m)
(meq/l)
Common water 0.58 7 0.9 31 2.3 0.09
Waste water 14 8.2 1.2 5.2 4.4 0.45

To controll the water level, two tanks were used, one as stabilizer water table and another to measure
the amount of water used. The data obtained were analyzed using «<SPSS software and DUNCAN and

T-Test test was performed for comparison of means.

Discussion and Conclusion

The results of experiments showed that the three-way treatment of surface irrigation of non-magnetic
effluent (OWB) and underground non-magnetic effluent (OWS) increased plant height, 1000-seed
weight, biological yield, harvest index and water use efficiency and composition (OWB) in height
Plants were treated at the same level and increased in other traits compared to the treatment.

The results of this study showed that there is no need to create a water layer on the soil surface to irri-
gate rice, and in cases of drought, having safe water and even using other irrigation methods can save
water by saving water consumption. Other uses. Therefore, using the results of this study and addi-
tional studies, underground irrigation with non-magnetic effluent can be used as an alternative method
in rice irrigation. Despite the beneficial aspects of municipal wastewater as a rich source of nutrients
and organic matter, the use of these waters in agriculture without proper management causes irrepara-
ble damage in the long run. With this study, a step was taken to drastically reduce the consumption of
high quality water, but it is necessary to take another step in investigating the adverse environmental
effects such as quantitative and qualitative characteristics of plants, quantitative and qualitative char-
acteristics of soil and health problems caused by pathogens. Environmental and health hazards should
be minimized to achieve rice self-sufficiency by increasing efficiency and increasing water use effi-
ciency. However, the results of the present study showed that the magnetic factor had no effect on the
improvement of the studied indices in rice growth.

Keywords: Biological performance, Harvest index, Unconventional water, Water use efficiency
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