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Abstract— Magnetic field changes physical and chemical 

properties of water. It changes surface tension, viscosity, 

refractive index, size of water cluster, structure of water 

molecules; ability to soak salts etc. properties of water. 

These changes occurred in properties of water have many 

applications in various fields such as desalination of soil, 

scale prevention in water pipes and heat exchangers, faster 

and healthier growth of plants, increase in crop yield, faster 

seed germination. This article is a comparative study of use 

of magnetic field and magnetically treated water on growth 

of plants and increase in crop yield. 
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I. INTRODUCTION 

Recent studies have shown large number of applications of 

magnetically treated water in agriculture. Desalination of 

soil, increase in crop yield, faster and healthier growth of 

plants, faster seed germination, reduction in use of irrigation 

water are some important applications [1 to 5].Use of 

magnetically treated water for irrigation changes properties 

of soil such as decrease in pH, increase in EC of soil. It 

increases the availability of some elements such as Ca, Mg, 

P, and Na in soil [6]. Use of magnetic field is helpful in 

development of roots of plants, increase in viability of cell 

[7], increase in cell reproduction, increase in cellular 

metabolism [8], increase in enzyme activity [9], and 

increase in gene expression [10]. Magnetic field improves 

respiration ratio in plants, changes plasma membrane 

permeability, changes the electrical potential of cell [3], 

increases cell membrane permeability [11]. The sulphate 

ions in soil are considerably decreased due to the use of 

magnetically treated water. This decreases calcium sulphate 

precipitation and increases the salt leaching from soil. Due 

to this, the condition of soil is improved [12]. Alkalinity of 

soil is lowered if it is irrigated with magnetized water. The 

magnetized water helps to dissolve soluble salts such as 

carbonates, sulphates and phosphates [1].  

If suitable magnetic field is applied then seed 

germination and percentage of germinated seed is found to 

increase in case of rice and tomato [3, 5]. Effect of magnetic 

field on chili seed is also reported. Nimmi and Madhu found 

that magnetic field stimulates the germination of chili seeds 

compared with control [13]. Significant effect of pre-sowing 

treatment of dry wheat seeds on the growth of coleoptiles 

was found [14]. Effect of magnetic field on germination of 

lentil was studied. It was found that germination time is 

reduced compared to the untreated seeds of lentil [15]. 

II. EFFECT ON PLANT GROWTH 

The plants allowed to grow in presence of magnetic field are 

found to grow faster and better. In number of experiments 

the increase in growth is observed to vary from 20 % to 40 

%. This increase in growth begins from higher germination 

rate to the growth of plants with healthier characteristics. 

This might be due to the excitation of calcium ions in the 

plants by magnetic field which are essential for growth of 

plant and development. Calcium ions are nutrients for 

formation of new cells in plants. Ions present in the plant 

food and water carry an electrical charge and it flows to 

plant cell faster, if magnet is placed properly near that plant. 

Hence the concentration of Ca2+ ions in all organelles of 

cells and size of mitochondria are found to be increased 

[16]. Use of magnetically treated water also results in 

increase in crop yield of wheat [1]. If magnetized water is 

supplied to chickpea plants they are found to grow taller and 

heavier compared to plants irrigated with untreated water. In 

plants irrigated with magnetized water protein bands are 

formed and they are responsible for increased growth of 

plants [2].  

Application of magnetic field increases ionic 

accumulation, proline accumulation and photosynthetic 

pigments. These changes accelerate the growth of plants 

[28].M.Racuciu carried out the study of molecular 

mechanism involved in the phenomena of plant growth. The 

findings include increase in level of chlorophyll a, which is 

the main photosynthesis pigment involved in solar energy 

conversion into chemical energy. This result was observed 

for plants exposed to magnetic field of strength 50 mT. 

Similar increase in secondary pigments like chlorophyll b 

and total carotenoid was noted. The ratio chlorophyll a / 

chlorophyll b is supposed to be an indirect indicator of the 

energetic activity of plants [18].  

Abdulla Kakkat studied the effect of magnetic field 

on growth of wheatgrass. The results obtained from his 

study are shown below. 

 
Fig. 1: Shows the Comparison of Growth of Wheatgrass 

Height (Cm) With and Without Magnetic Fields [16] 
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 Maheshwari and Grewal studied the effect of use of 

magnetically treated water on crop yield and plant growth of 

corn plant, onion plant, rice plant, pumpkin plant, cucumber 

plant, tomato plant etc. Fig. 2 shows increase in height of 

different plants per day with and without magnetic field and 

Fig. 3 shows increase in diameter of stalk of different plants 

per day with and without magnetic field. 

 
Fig. 2: Shows The Comparison Of Growth Of Plant Height 

(In Mm) Per Day With And Without Magnetic Field [6]. 

 
Fig. 3: Shows Increase in Diameter of Stalk of Different 

Plants per Day With and Without Magnetic Field [6]. 

III. EFFECT ON CROP YIELD 

Conventional methods to increase the crop yield include use 

of chemicals, fertilizers and pesticides to a large extent. 

However these methods create environmental issues and 

affect soil quality. Also the crop obtained from use of 

chemicals, fertilizers and pesticides is hazardous to human 

health. To avoid all these problems physical method can be 

used. Use of magnetically treated water for irrigation of crop 

has proved substantial increase in crop yield without above 

discussed disadvantages of chemical methods. This is 

because magnetically treated water is more solvent and 

having lower surface tension. Hence nutrients are absorbed 

easily in such water [19 to 21]. 

Several studies have shown the rise in productivity 

of crop and livestock, number of flowers and total yield of 

fruits like strawberry and tomato [19, 22]. Magnetic field 

stimulates cell multiplication growth and its development 

[23]. In number of experiments productivity of plants is 

found to rise due to effect of magnetic field [24 to 27]. 

IV. DISCUSSION 

To increase the crop yield is very much necessary to meet 

the demand of increasing population. But salinity of soil due 

to continuous supply of saline water, scarcity of water in 

arid and semiarid areas, frequently changing environment 

and corresponding diseases on crop are the challenges in 

agriculture field. To achieve the target of crop yield many 

chemical methods including use of fertilizers and pesticides 

are common. But such methods create environmental issues, 

degradation of soil quality and can be dangerous to human 

health. Physical methods such as use of magnetic field and 

magnetically treated water are much helpful. But these 

methods have not yet became popular and are not in 

practice. 

V. CONCLUSION 

Physical methods such as use of magnetic field and 

magnetically treated water help to increase the crop yield 

without any disadvantage. It is necessary to use these 

methods on large scale. This will bring revolutionary 

changes in this field. 
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