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Abstract: 
Background and Objective: In recent years, positive effects of magnetized water treatment have been shown on 
growth processes and the development of plant tissues through a change in the soil content. The objective of the 
current study is to review the effects of magnetized water on the quality of soil. 
Method: The databases of Scopus (1980-2016), EMBASE (1980-2016), Web of Sciences (1980-2016), and Google 
Scholar (1980-2016) were searched to find the published studies with the keywords of "magnetic treatment" OR 
"magnetized water", AND "irrigation water" AND "soil" AND "effect". The obtained titles were reviewed and the 
relevant studies were selected for comprehensive review of the current literature.   
Results: Magnetic water technologies used in agriculture can improve the quality and quantity of products. The 
current evidence shows that magnetic treated irrigation water changes soil and harvest content through increasing 
the level of specific minerals including N, K, Ca, Mg, Fe, Mn, Na, and Zn and reducing S content.  
Conclusion: Although using magnetic water is agriculture is in early stage, studies have shown relatively promising 
outcomes and to reach established technology further controlled studies are needed. Studies to shed more light on 
the mechanisms of action of the observed effects are important in this regard.  
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INTRODUCTION: 
Various researchers have reported the effects of 
magnetic fields on biological systems resulting in the 
development of different magnetic based techniques 
for treatment of various disorders and also health 
promotion (1-12). Water as the most crucial element 
of life is known as an interesting compound with 
several unusual characteristics. Its special properties 
can be contributed to its 3-dimentional network of 
hydrogen bond in the molecule. Water is a molecule 
with cohesive properties which make it a good 
solvent and reactant (13, 14). Magnetic fields in 
proper intensity and orientation can interact with 
living cells on both the activation of ions and 
polarization of dipoles (1). Findings of the previous 
studies have shown that electromagnetic field (EMF) 
affects water absorption, preservation and ionization 
(15, 16). Magnetized water is water that treated by 
the magnetic field or passed through a magnetic 
device. This magnetized water has showed beneficial 
effectives in irrigation, industry, medical and home 
use (4, 5, 8, 10, 11). After passing a magnetic field, 
water achieve a magnetic moment for 24 to 48 hours. 
The use of magnetic water in irrigation is dependent 
on several items such as magnetic field intensity and 
velocity of crossing a magnetron. Results showed 
that distance of traveling of magnetized water along 
the irrigation lines is determined the rate of 
effectiveness of magnetized water on soil salinity and 
ionic balance in soil solution (17, 18). Results of a 
study showed that magnetic treatment reduces 
viscosity and energy level of water, whereas 
increases its permeability which results in more 
smoothed flow of water in pipeline or even capillary 
structures (19). In addition, they reported that 
magnetic water prevents the uptake of harmful metals 
like lead and nickel by roots and lead which 
consequently increases the percentage of nutrient 
elements such as, phosphorus, potassium and zinc 
(19). Electromagnetic fields (EMFs) can alter plasma 
functions through changing the membrane structures 
(20, 21). Findings of several studies have indicated 
effectiveness of EMFs on altering the level of some 
mRNAs in plants and it could accelerate the 
activation of seed germination, however, the 
mechanism of these actions is still poorly understood 
(22-24). The main effects of EMF treatments on 
biochemical processes are conveyed through 
influencing on free radicals and stimulating the 
activities of proteins and enzymes (25). The present 
study was aimed to review the recent applications of 
magnetic technologies in water management with the 
main focus on the effects of magnetized irrigation 
water on the soil characteristics.  

 
Magnetic Water and Desalination 
Deposition of salts in the plant roots reduces cellular 
circulation of plants. In addition, deposit of salt in the 
soil leads to increased stiffness and decreased 
permeability of water in the soil. Magnetic treatment 
of water changes some of the physical and chemical 
properties of water such as pH and solubility of salts 
movement (26). The most significant effects of 
magnetized water are leaching of excess soluble salts 
and soil alkalinity. Magnetized water increases the 
leaching of excess soluble salts and decreases soil 
alkalinity. Another feature of magnetized water is 
dissolving slightly soluble salts such as carbonates, 
phosphates and sulfates (27, 28). Mohamed et al. 
(2013) evaluated the effect of magnetic treated 
irrigation water on desalination from a sandy soil. 
Their results showed that total salt removal from the 
soil was significantly increased with magnetized 
water (26). Bogatin (1999) in an experimental study 
investigated the effect of magnetic treatment on 
desalination and reported that rate of chlorine 
desalination in treated water was increased by 30- 
40% (28).  In contrast, findings of another study 
reported that magnetic treated irrigation water 
increased soil salinity (12). 

Effects on Soil Chemical Contents 
The findings of previous studies have reported 
changes in polarity, surface tension, pH, refractive 
index, and solubility of salts of water due to magnetic 
field exposure (29-32). Magnetized water imposes 
direct and indirect influence on the soil. The direct 
influence is effect on the composition or the mineral 
structure (33). The usage of magnetic water can 
change soil pH, EC, available P and extractable K. 
Different magnetized water sources have 
significantly increased available soil N, P and K (12, 
26, 31, 32, 34). Increasing in soil available P and 
extractable K under magnetically treated water has 
played some role improving yield and water 
productivity of plants (12). In addition, Magnetic 
treatment of water has shown affect on desorption of 
P and K from soil adsorbed P on colloidal particles 
complex and thus improved plant growth and 
productivity through increasing its availability to 
plants (26). 

In the other words, magnetically treated irrigation 
water has reportedly reduced soil pH and increased 
soil EC and available P (35). The Variations in pH 
and EC in magnetically treated water may be relate to 
changes in hydrogen bonding and increased mobility 
of ions. Exposure of water to magnetic fields caused 
to changes in hydrogen bonding and increased  
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mobility of Na+ and Cl- ions (19). Irrigation the soil 
with magnetized water were significantly increased 
available soil P content even in the lower layers of 
soil (26). 

The nutrient extraction from soil had higher iron 
content, when the soil was irrigated with magnetized 
water. Hilal et al. (2002) investigated effect of 
irrigation with magnetically treated water and their 
results showed increase in Zinc (5 times), P (3 time) 
and Fe (9 times) in the root and harvest. They also 
reported the maximum increase in Mn content (18). 
Results have indicated differences in the 
concentrations of Na, K, P, N, and Ca+Mg in soils 
irrigated with magnetically treated water to compare 
with normal water (27). Magnetic treatment of water 
because of acceleration of the crystallizations and 
sedimentation slows down the movement of minerals 
(12). Results of several studies also showed an 
increase in P content of citrus and nutrient uptake by 
magnetically treated irrigation water (12, 18, 36). 

Magnetic Treatment and Water Consumption 
The salts in soil and water are collected in the surface 
of the soil and cause to provide problems through salt 
marsh formation and hardening of the soil (37). 
Accumulation of salts around the roots lead to 
reducing plant growth and yield (38, 39). Exposure to 
EMF increases water solubility and decreases surface 
tension of water. These effects increase the soil 
wettability properties. As a result of these features, 
the capacity of water holding in soil has been 
increased and also evaporation on the soil surface has 
been reduced compared to normal irrigation. Less 
water is used to sweeten the land with saline soil by 
using this technique. Therefore, the use of 
magnetically treated irrigation water leads to shorter 
period of irrigation while maintaining the overall 
productivity which can result in less water 
consumption (19, 28, 40).  

CONCLUSION: 
Magnetic field because of its normalizing effects on 
metabolisms and impact on cell division has been 
known as a part of the environment and source of 
energy (15, 41, 42). The findings have shown that 
magnetic treatment of water and soil proved to have a 
favorable effect in soil properties and plant growth 
(35, 42-44). The magnetic field has a positive effect 
on the metabolic substances, photochemical activity, 
respiration ratio and enzyme activity of plants (43-
45). It has been found that the usage of magnetic 
water in the agricultural is beneficial on quantities 
and qualitative production (11, 46-48). Although 
using magnetic water is agriculture is in early stage, 
studies have shown relatively promising outcomes 

and to reach established technology further controlled 
studies are needed. Studies to shed more light on the 
mechanisms of action of the observed effects are 
important in this regard.  
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