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Abstract: Magnetic water has very good effects in agriculture that has been caused of stabilize the 
status of this technology in this filed. Using of magnetic treatment for plants is done in two treatments, 
magnetic seeds and magnetic water for irrigation. In this study was studied the effect of the magnetic 
field in an electromagnetic filter on seed germination. Components were included: electromagnetic 
filter, tank of Seed, Belt displacer seed and Petri dishes for collecting seed. Percentage of Seed 
germination was determined and compared with before and after passing through a magnetic filter. 
Germination test showed that the electromagnetic field has no significant effect on increasing the 
germination of wheat, barley, canola, alfalfa, lettuce, clover and corn. But there is significant 
difference between germination of cucumber and barley in seeds which are separated by 
electromagnetic field separator and control seeds samples. So that, germination of these seeds showed 
increasing 12 and 14.32 percent respectively in compare to control seeds. 
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INTRODUCTION 

 
 Seed production will form the foundation of agriculture and next civilization of the future (Basiri, M., 
2007). Seeds were the most important part of human diet and still have kept their rules. In addition to human 
food sources, Seeds have many commercial uses and they are the main source and raw material of factory as 
well (Jamshidi, A., 2010). Efforts have done to reduce seed losses is caused to the creation and developing tools 
and methods for increasing the production efficiency, separation, Treatment, handling and storage of seeds. 
Seed quality has a great effect on yield, therefore each farm unit must be tried to use the seeds with a high 
germination power (Basiri, M., 2007). 
 The best known methods for increasing the power of seed germination is using of electric and magnetic 
fields which Like the other common methods such as treatment with ordinary water and active water (acidic or 
alkaline) can increase the power of germination (Basiri, M. and A. Isaac Beigi, 2007). In 1986, Rumel and 
colleagues conducted a pilot by two electric separators with Constant and alternating field for evaluation 
possibility of separation fertile seeds from infertile seeds (Rumel, M., 1986). Kerdiunfag and colleagues studied 
the effect of electric field intensity and time an electrostatic disk separator on rice germination steps. The 
separation capacity of this separator was 1000 kg/hr and Intensity of the electric field was variable between the 
plates 4.5 to 6 kV/cm. The time of putting seeds in electric field was changeable from 0 to 25 seconds. 
Separated seeds were planted and then germination rate of seed germination and root length of rice measured 
and then were compared with no treatment seeds (control). In this experiment, seeds were stimulated in two 
ways: A) putting seed within the electric field at a fixed time of 2.5 seconds and variable field strength from 4 to 
6 KV/cm.  B) The constant intensify field 4 kV/cm at different time intervals from 2.5 to 25 seconds. Results 
showed voltage doesn't have a significant effect on germination but with increasing duration of seed putting in 
the field, electric field effect on the increased germination and root length was more tangible so that the field 
intensify 4 kV/cm  and time duration  25 seconds and  germination percent  18% and root length 11% increased 
(Harmond, J., 1968). In 2001 Stefa researched on using of electric discharge field on seed quality in carrots. 
Results showed that stimulation of carrot seeds with electric field increased power of germination from 7 to 19% 
percent compared to other methods (seed germination without any stimulation, Soaking seeds in normal water 
for 24 hours, Soaking seeds in normal water for 24 hours and keep moist until seeds germinate, Soaking seeds in 
water that its alkali pH was 65.11 for 24 hours). 
 Using of magnetic force in fluid filtration is a phenomenon that has found its place in the world with the 
advancement in science and technology today (4). The background knowledge of importance of this energy in 
human's life has the historical record. So what the physicians of ancient China and India had given much more 
attention to magnet and amber. Modern scientific research on the magnetic field and its effect on the fluid were 
performed for the first time by Michael Fardy and James Maxwell in 1831. The first patent on the application of 
magnetic fields to modify the properties of water was conducted by German researchers in 1890. In fact, the 
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effect of magnetic fields on water-soluble particles does not allow them to deposit on the surfaces. In addition 
by saving magnetic energy in the paramagnetic molecules of water have raised the energy levels of these 
particles and give them transparency of the property (Jamshidi, A., 2007). 
 Passing water through the magnetic field will give it uniformity of structure and basically some of the 
important its characteristics will change such as smell, taste, surface tension, solubility, etc. The effecting 
factors on amount of magnetic fluid are included: magnet length, How to put the magnetic, Water flow, material 
of pipe and water quality parameters. In terms of procedure, the magnetizing devices are divided into three 
categories: Solid magnets, electrostatic devices and electromagnetic devices. There are two methods, external 
and internal for installing these parts. Most the electromagnetic magnetize are installed the external mode while 
the electrostatic and magnetic solid form devices are installed the internal mode (8). For various using, there are 
a variety of magnetic filters. The most important filters are Sumo, Rudnick and magnetic funnel that each of 
these equipments is designed for specific purposes. Magnetic treatments increased speed of seed germination 
and growth rate. Magnetic seeds treatment can be directed dried seeds treatment or magnetic water treatment. Of 
course the effect of this matter on seeds which are soaked in water with magnetic water is more than seeds 
which are treated directly. Using of magnetic irrigation is cussed of increasing plant growth, increasing Water 
efficiency, increasing resistance to disease, increasing water infiltration into the soil, reducing use of fertilizer, 
reducing time of ripen product, reducing water consumption, reducing of soil salinity and improving product 
flavor. 
 
Action of Magnetic Field Mechanism: 
 Magnetic science is very simple. One terminal emits positive charge and another one negative charge. 
These loads of magnetic terminal are obtained from electrons in magnetic field. According to the laws of 
quantum physics, Particles with no charge are in normal or Para position. When the articles are charged by 
magnetic then electrons change their circuits Parallel according to the surface of magnetic terminal. This state 
that is full of energy is called Orto and the protons change their directions to the opposite magnetic terminal that 
this situation will be cause of creation two-terminal state. After these explanations about the properties of the 
magnetic field, we will talk about their effects on properties of fluid. The best vocabulary about effects of 
magnetic field on properties of fluid is Magnetic hydrodynamics. There are many rules in magnetic 
hydrodynamic phenomena, some of these principles have been detected by researchers, but many of them are 
still unknown (Jamshidi, A. and A. Tayari, 2008; Jamshidi, A., 2009). In fact, not only the magnet absorbs 
metals, but also is considered as the means of reducing impurities due to ionic imbalance.  
 One of the new methods which uses in the process of separating seed is using the electrical properties of 
seed. This separator which is called electrostatic separator uses the differences in electrical characteristics of 
seed and beside can separate seeds which are inseparable in conventional separator. These are capable of 
separating the seeds which have similar characteristics to the original seeds and they will also improve 
germination. The most tangible effects of magnetic water quality and quantity are seen in agronomic and 
horticultural products among the branches of agriculture. Effects of magnetic water on plant growth were first 
time discovered by Russian scientists and they are also as their research topics (Jamshidi, A., 2010; Jamshidi, 
A., 2007). Generally using of magnetic treatment for plants is done in two ways: 1- Seed Magnetic treatment  2- 
Irrigation with water magnetic. In this research has studied effects of magnetic field on germination of several 
seeds which have been categorized by device that is build by authors. 
 

MATERIALS AND METHODS 
 

 A magnetic funnel and a tank are required to perform this test. The required amount of water poured into 
the magnetic funnel and put the tank under it for storing water. We throw the seeds into the funnel and then into 
the tank which is containing magnetic water. Seeds should remain in Magnetic water for 30 minutes. Magnetic 
water is removed from the tank and then we will pass seeds through the magnetic funnel again. Now, the seeds 
are ready for planting. Seeds which have been tested include wheat, barley, canola, clover, alfalfa, corn and 
cucumbers. The seeds were tested in agronomy Laboratory in Agriculture Faculty of Azad University, 
Shoushtar branch (Iran). The voltages that were applied to separate the seeds are respectively: 11.5, 11.5, 11, 
10.5, 8.5, 11 and 6 kv. Duration time of staying all the seeds inside the field of electromagnetic separator was 30 
minutes.
 

RESULTS AND DISCUSSION 
 
 Ten days after planting seeds in the Petri dishes, the number of germinated seeds Measured. Then 
percentage of germinated seeds for each type of seeds was determined according to the following formula after 
that Statistical comparison was performed on them. 
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Seed germination = ((Number of germinated seed) /(Number of all seed)) × 100                        (1) 
 
 The results of the analysis of variance showed that the type of seed, seed treatments within the field, 
interaction between type of seed and seed treatment has significant effect (P ≤ 0.01) on seed germination (Table 
1). According to table of mean comparisons among the seeds were tested, the most average of germination was 
related to clover, alfalfa, canola and wheat and the lowest percentage of germination was related to corn and 
cucumber which show low viability of these two seeds. Results of average percentage of germination showed, 
seeds which were put on electromagnetic field with average of 94.19 and control seeds with average of 87.62 
have had respectively the most and the least percentage of germination. These results show a significant effect 
of electromagnetic separator on seeds germination. Interaction mean comparisons between seed type and 
treatment revealed that, there is no significant difference between percentage of seed germination in control 
seeds and seeds which are separated by a separator in the clover, alfalfa, canola, corn and wheat. It seems, that 
little time remaining seeds in the electromagnetic field or low-intensity electromagnetic field that is used for 
stimulating germination seeds can be the reasons of decreasing seeds germination. Basiri and Isaac Beigi were 
examined effects of electric field on canola seed germination and then they found similar results. In this 
experiment, seed placement within the electric field, had no significant effect on increasing speed and 
percentage of seed germination but the effect of electric field on root and stem length was significantly. Basiri 
and colleagues also found similar results in green vetch (Jamshidi, A., 2007). Kerdiunfag and colleagues also 
found that the electromagnetic field intensity from 4.5 to 6 kilowatt per centimeter and a time range of 0-25 
seconds do not have effects on the percentage germination of rice seed (Kerdiunfag, P., 2002). There was 
significant difference between treatment and control seeds in germination percentage of cucumber and barley. 
So that the most percentage of germination with an average of 86.67 in cucumber was belonged to seeds which 
were obtained from electromagnetic field separator and the lowest average was 67.71 percent which was 
belonged to control seeds. The most percentage of germination with an average of 94.67 in barely was belonged 
to seeds which were obtained from electromagnetic field separator and the lowest average was 77.33 percent 
which was belonged to control seeds. In this test the germination of barley increased about 17.34 percent. Rumel 
and colleagues also concluded, that the germination of barley increase about 20 percent in voltage of 5 kilowatt 
(Rumel, M., 1986). 
 
Table 1: Analysis of  squares mean of  germination. 

squares mean of germination Degrees of freedom Changes in resources 
428.55** 6 Type of seed 
433.33** 1 Treatment 
79.15** 6 The interaction between seed and treatments 

19.07 28 Error 
 41 Total 

*  means significant at 5% level, ** significant at 1% and the mean  ns means not significant       CV=1.26 
 
Table 2: Comparing the average percentage of  seed germination. 

Variable   percentage of  Germination 

Type of seed 

Clover  97.83 a % 
Alfalfa  96.67 a % 
Lettuce  80.67 c % 

Cucumber  79.17 c % 
Canola  98 a % 
Barley  86 b % 
Wheat  98 a % 

Treatment 
Control  87.62 b % 

Affected by  
electromagnetic field 

 94.19 a % 

The interaction between 
seed and treatments 

Clover 
Control 95.67 a   % 

Affected by field 100 a   % 

Alfalfa 
Control 94.3 a % 

Affected by field 99 a % 

Lettuce 
Control 79 a % 

Affected by field 82.33 a % 

Cucumber 
Control 71.67 b % 

Affected by field 86.67 a % 

Canola 
Control 98 a % 

Affected by field 98 a % 

Barley 
Control 77.33 b % 

Affected by field 94.67 a % 

Wheat 
Control 97.33 a % 

Affected by field 98.67 a % 
Averages were compared with Duncan test. Averages with dissimilar letters in each column show significant differences at level 0.05 
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Conclusion: 
 Electromagnetic field did not have significant effects on increasing percentage of germination wheat, 
canola, alfalfa, clover and corn. But there was the significant difference between germination in cucumber and 
barley samples which were obtained from control seeds and affected seeds by electromagnetic field. So that, the 
percentage of germination of these seeds which were obtained from electromagnetic field increased 12 and 
14.32 percent respectively in comparison to control seeds. 
 
Suggestions: 
 As regards that duration time of staying seeds within the electromagnetic field is effective in their 
germinations; we suggest that seeds have to stay in different durations of time within the electromagnetic field 
and then the optimum conditions determine for increasing seed yield. 
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