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Abstract 

      Three magnetic fields (2000,3000 and 4000) guass were used to study the germination of five types 

of medicinal plant seed (Nigella sativa, Coriandrum sativum, Cuminum cyminum, Eruca sativa and 

Foenicutum. vulgare). The seeds were incubated in the dark and in certain moisture at three different 

temperature levels (10, 18 and 22)°C for 14 days. During the growth experiments, the best 

temperature of germination was found at 18°C, where it excelled three seed of five and gave a high 

percentage of germination to F. vulgare E. sativa C. sativum. Magnetic fields showed a differential 

effect in plant seed with different temperature. Where the seeds of F. vulgare and C. sativum gave the 

highest percentage of germination at 18°C. 
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 انًهخص

انًخًثهت  انطبيت اننببحبث بذور ين أنىاع خًست إنببث نذراست غبوس (0222 و 0222 ، 0222) يغنبطيسيت ثلاثت يجبلاث اسخخذيج          

 . حى(Nigella sativa, Coriandrum sativum, Cuminum cyminum, Eruca sativa and Foenicutum. vulgare)بـ 

ب 00 نًذة يئىيت درجت( 00 و 01 ، 02) نهحزارة يخخهفت يسخىيبث ثلاثت وػنذ انزطىبت وبؼض انظلاو في انبذور حضن  حجبرة خلال. يىي 

 .F وهي الإنببث ين ػبنيت نسبت وأػطج خًست ين بذور ثلاثت بزػج حيث ، يئىيت درجت 01 هي  نلإنببث حزارة درجت أفضمكبنج  ، اننًى

vulgare, E. sativa, C. sativum في . حزارة اخخلاف درجبث يغ انببث انبذور في حفبضهيب حأثيزا انًجبل انًغنبطيسي قىة . أظهزث

 يئىيت. درجت 01 الإنببث ػنذ ين نسبت أػهى  C. sativum و  F. vulgare بذور نببحي أػطج حين

 : انًيبه انًؼبنجت يغنبطيسيب ، الانببث ، اننببحبث انطبيت. انذانتانكهًبث 

Introduction 

     Magnetic technology has been used in many applied fields in many countries of the world, including 

some Arab countries such as Egypt, Sudan, United Arab Emirates, Saudi Arabia and Syria [1]. Magnetic 

water treatment is carried out using magnetic devices called Magnetron, as the water is passed through it 

with a certain intensity and for a specified period [2]. Studies have shown that the treatment of water 

magnetically change many of its physical and chemical properties including surface tension and viscosity, 

increase polarity of water and reduce the number of water molecules that are droplets by dismantling the 

hydrogen bonds that bind these molecules together, and these changes that get to the water after treatment 

magnetically make it lighter and easier to absorb by which contributes to accelerating the plant's vital 

processes and positively affect its growth and development [3]. The degree of water treatment magnetically 

depends on three factors [4], volume of fluid passing through the magnet, magnetism required to expose the 

liquid and the fluid contact time with magnet (duration of treatment). Water is classified as a magnetic 

material that consists of complete orbits. If it is exposed to a magnetic field, it interferes with these spheres 

and the water molecules are perpendicular to the magnetic flux lines [4]. 

 



Journal of Biotechnology Research Center                                                                                                  Vol. 12 No.2    2018     

 

62 
 

   These materials can not retain the magnetic effect for a long time after removing the magnetic field, where 

they may be losing after 12 - 48 hours depending on the three factors mentioned above [5].  

      Water is one of the most important factors in the success of plant growth. Researchers have recently used 

magnetic technology in all agricultural fields, including irrigation water magnetically because of its positive 

effects in plant growth and flowers. Magnetic technology adapts the properties of water and makes it more 

capable of dissolving and washing the salt from the soil as well as absorbing nutrients from the soil solution 

[2]. The loss of seed for their vitality has made it imperative to raise the efficiency of germination, especially 

herbal plants in order to increase the proportion and speed of germination, and the surface layer of the soil, 

especially in calcareous may prevent those seeds from germination. This can be addressed by magnetic 

technique, where seed and water are magnetized for such purpose [6]. 

Materials and methods 

        Five locally available plants were used (Nigella sativa, Coriandrum sativum, Cuminum cyminum , 

Eruca sativa and Foenicutum. vulgare) to finding the effect of magnetic water treatment on the 

percentages of germination at three different temperature and the adoption of these degrees of temperature 

for laboratory germination and field agriculture. This is based on what was mentioned by [8]. 

      Three magnetic fields were utilized to show the difference between the magnets represented by 2000, 

3000 and 4000 gauss. Depending on that mentioned by the US GMX company. The magnetic systems were 

built with a half-inch diameter. In order to demonstrate the effect of the magnetic field on the water, the 

retention time of the liquid was calculated during the magnetic system and exposure time. Fifteen minutes 

the time required to calculate the retention time that a certain volume of water need to pass through the 

required magnetic intensity. While the water is kept after passing through magnetic field for 10 minutes to 

starting laboratory experiments,  for the purpose of raising the potential of water through the coordination of 

its bonds and raising the energy of the water interaction with the seed components [9]. 

       Measurement of some physical properties of water before and after magnetization with a different 

magnetic field to find out the effect of different magnetic fields on water for laboratory experiments such as 

pH, EC (μS/cm), viscosity (ŋ) and surface tension (Ȳ). 

      The seeds of the five plants were cultured in cooling incubator at three different temperature levels 

depending on the plant selected in the experiments. The experiments lasted for 14 days for each plant, 

indicating differences in magnetized water before and after the experiment to show the failure and growth of 

each plant in the experiment. 

 

Results and discussion 

            Table (1) shows a clear difference in water measurements before and after the use of magnetic 

intensity for the studied specifications. The table shows the changes in water parameter by magnetic field of 

4000 gauss, where the highest changes in the studied specifications were observed. The percentage of 

change was 45.2% for electrical conductivity, then surface tension with 17.91%, followed by viscosity 

16.17%, while the pH was only slightly increased by 9.21%. This results were agreed with [9,10]. These 

changes are important in the seed germination process, especially for the value of pH, although the 

percentage of change is minor but lead to the transformation of the acidic environment to the simple basal 

(slightly basic), where the seed grows through which plants grow better than it is the acid environment [11]. 

Viscosity and surface tension also has an active role in germination and therefore, has a greater function in 

field culturing [12]. The electrical conductivity as low as 4000 gauss has the greatest effect in reducing the 

concentration of salts by dissolving it in water due to the polarization caused by the magnetic effect of the 

water molecule [13]. 
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                     Table (1): Some values of physical variables before and after magnetization.  

                                      with percentages of variation. 
 

Parameters Control 2000 G 3000 G 4000 G 

pH 

% 

7.1 

 

7.4 

5.37 

7.4 

5.37 

7.82 

9.21 

 

EC (µS/cm) 

% 

250 175 

30 

170 

32 

137 

45.2 

 

Viscosity (ŋ) 

% 

0.068 

 

0,061 

10.3 

0.06 

11.76 

0.57 

16.17 

 

Surface tension (Ȳ) 

% 

0.067 

 

0.057 

14.92 

0.055 

17.91 

0.055 

17.91 

 

        Seed performance can be improved before planting with some physical methods such as exposing to 

the electric field, magnetic or microwave are effective for improving without damage to the environment 

through the affecting the physiological and chemical processes in the seeds, thus contributing to the highest 

vitality and strength of the seeds [14]. The seeds which processed magnetically grow rapidly, due to 

stimulate the formation of protein necessary for the growth of the root and lead to the activation of metabolic 

processes in vulnerable seeds [14], and the moisture of seeds which magnetically treated before cultivation 

was less than 14%. 

       In laboratory germination experiments, the seeds were incubated in a dark incubator with a certain 

relative humidity for the purpose of sustaining the experiment and maintaining the vitality of the seeds. The 

experiments showed that some seeds were sprouting faster than the other seeds. Table 2 shows that 

Foenicutum vulgare seeds outperformed the other seed plants in terms of germination at this temperature 

(10ºC) with germination rates ranging from 100-150% compared with control plant seeds, followed by 

Cuminum cyminum seeds which increased by 14.28% than the control. While the other three seeds of plants 

did not show any obvious effect of the magnetic intensity and vice versa, there was a negative impact at the 

2000 and 3000 Gauss (Tables 2). From these experiments, can be concluded that low temperatures have a 

negative effect on their germination [15]. 

            Table (2): Percentage of germination of five seeds incubated at 10 °C  

Plant seeds F. vulgare E. sativa C. sativum N. sativa C. cyminum 

Control 20 60 80 60 70 

2000G 50 30 35 40 60 

3000G 40 50 60 70 80 

4000G 50 60 60 50 80 

 
  When the temperature was raised to 18 °C, the seeds of these plants showed clear differences. All plant 

seeds were superior to those of control plants except for Cuminum cyminum, which failed to produce 

positive results due to the increased of magnetic intensity. But with 2000 guass, its excess of 11.76%, thus 

increasing can be taken in the field culture with this intensity only, this result has already been mentioned by 

Reina et al. [16]. The highest value of the effect of bio-magnetism was recorded in C. sativum seeds, was 

114.28% and the lowest were recorded from N. sativa seeds, which reached 7.14%. In both degrees of 

temperature, the seeds of N..sativa did not show any significant effect of increasing magnetism (Table 3). 

 

                Table (3): Percentage of germination of five seeds incubated at 18 °C        

Plant seeds F. vulgare E. sativa C. sativum N. sativa C.cyminum 
 

    

Control 40 70 35 70 85    

2000G 45 75 25 70 95    

3000G 45 60 55 75 80    

4000G 60 90 75 75 75    
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        When the temperature was raised to 22 °C, it was noticed that these seed plants recorded many 

differences in the process of germination, where three seeds of plants failed to give a positive result ( Eruca 

sativa, Coriandrum sativum and Cuminum cyminum), while there was a significant difference in germination 

of seeds Nigella sativa.This value is considered as low compared with the seeds of the plant Foenicutum. 

vulgare, which recorded the highest value of germination reached up to 25.58%, and it also cannot be 

considered a significant impact of the bio-magnetic field in the production process, but can be adopted in 

laboratory experiments (Table 4). 

 
       Table (4): Percentage of germination of five seeds incubated at 22 °C 

Plant seeds F. vulgare E. sativa C. sativum N. sativa C. cyminum   

Control 77 60 83.3 73.3 44.8 

2000G 90 83.3 70 70 70 

 3000G 80 73.3 90 70 46.6 

4000G 96.7 56.7 56.7 83.3 40 

    

       Table (4) also shows that the seeds of Nigella sativa and Coriandrum sativum were failing to give a 

positive result with the magnetism used in comparison to the control plants. Whereas, Foenicutum vulgare 

recorded different response to magnetic expansion. The seeds of Eruca sativa showed a variable differences 

in germination and not clear at 10 °C and 22°C. While, the seeds of Cuminum cyminum showed a positive 

germination results at 22°C. There may be some effects that interfere with germination rates, most 

importantly the age of the seeds used and the temperature imbalance in the incubator because of the 

fluctuation in the electrical current or its interruption at night, in addition to the imbalance of moisture in the 

incubator [17]. 

        Therefore, the thermal degree of 18°C can be considered the best in terms of germination of most 

experimental seeds and is the basis for agriculture in the field, with consideration the suitable magnetic field 

for each seed plant for the purpose of increasing production in terms of growth and bio-efficiency [18]. It 

has been proven through experience plants that have a great speeding in the growth of embryonic roots 

during the process of transition from the stage of self-reliance on their food stock to the stage of carbon 

representation, have a higher productivity and a more developed and developed a radical system [19]. 
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