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Impact of magnetized water on elements contents in plants seeds
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Abstract:
In this work a study of elements concentration in seeds of onion, sunflower and tomato plants growth
irrigated with magnetized water compared to plant growth with non-magnetically treated water
(normal water) in open land at winter season were determined. The elements
Calcium,Potassium,Iron, and Zinc concentration in the seeds were measured using an Induced
Coupled Plasma (ICP) spectrometer.Cropscontents of the plants were irrigated with magnetized
water exhibited remarkable increases in elements concentration compared to cropsusing normal
water, in addition to the increasing of products at harvest. The statistical assessment was judged
using t-test and Eigenvalue indicates noticeably increasing of elements concentration in plants yields
improvement quality using a static magnetic field.
Keywords: Static magnetic, water, elements, plants seeds, ICP-spectroscopy.
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1. Introduction:
The water molecule consists of hydrogen and oxygen atoms are partly positive and partly negative
that forming by weak attraction allowing to the formation of hydrogen bonds. The magnetic and
electrical fields are extremely affected in liquid water through hydrogen bond that changes some
physical and chemical properties of magnetic water, Samir.H.Nasher, (2008). The magnetic field on
ion of positive charge will create magnetic force and move in the direction relative to the right hand
rule of Lorantz, while the negative charge particle moved in the opposite direction Ameret al,
(2006)). The motion in the direction of water molecules charges will increasing the velocity of the
particles that create more collisions between the particlesM. Gholizadeh,et al (2008).The magnetic
field is increased the strength of hydrogen bond,which leads to increasing in the refractive index. The
weak magnetic field ( 15 mT) cause effect on tight bond of water molecules due to weakening of van
der Waals bonding between water molecules, which reduces the thermal motion and generating
dampening force relative to charges. Calcium is positively charge ions moved in the direction
relative to right hand rule, which presents in natural water and responsible for permanent and
temporary hardness, H. Banejad et al,(2009). These elements (Ca, K, Fe, and Zn) under study are
positive charges elements and positive ions (cations).
Magnetic field is effecting potentially on water, which is subject of interesting for many
applicationKai-Tai Changa, (2006). Currently, magnetized water is used to increased plant yields Lin
&Yotvat, (1990), many benefits of human health and change in pH of the water Busche, (1985)
(Basant L. Maheshwari, (2009),L. Kordas, (2002).The magnetic water treatment can improve
acceleration of seeds metabolism and increased yield parameter of the crops; such as cereal
sunflower and soybean Aladjadjiyan and Ylieve, (2003) , Özalpan et al., (1999), Yurttas et al.,
(1999) and Oldacay, (2002), M. RÃCUCIU1( 2008). The influence of magnetic field was applied to
the effect on seed and plant growth and that investigated by N.Hirota.et al (1999), which differences
in germination of the plant. Recently, the research on plants growths were improved with seeds
treatment using a magnetic field. Therefore, bipolar magnetized water treatment with north and south
poles is affecting the plant production, O. Sadeghipour, P. Aghaei, (2013).
The experiments and investigation are explained that the magnetic treatment effect on the plant
growth and increasing the seeds production depends on the time of exposure and strength of
magnetic field. However, the magnetic field strength of 62 mT and 250 mT has shown significant
difference in the effect on plant growth Odhiambo et al, (2009) ,Vashisth & Nagarajan, (2010). In
the main time, the time exposure of 15 s and 24 hours investigation is reflected large variation effect
on plant growth and quality improvement on seeds production, Muszinski et al.( 2009) to 24 hours,
Martinez et al., (2009), Mihaela, Răcuciu, (2011). The plant treatment with magnetic field has shown
increasing in the germination of plant and improves the quality of seeds, Pietruszewski et al., (2007),
Abdul R.H. Subber, et al, (2012), AhmadGholami1,et al, (2010).
The production of plants in foods quality is depending on minerals and trace elements to be enhanced
in the seeds, Anna Aladjadjiyan,(2012). However the elements in human tissues are transferred to the
body from foods used, which affects significantly by irrigation water and soil of the plant and
groundwater basin and drinking water.
Consequently, some heavy elements such as iron, zinc, copper and manganese are very important in
human tissues and all living organisms role of animal and human nutrition, which essentials
micronutrients of various biochemical functions of the bodies, Hemn Othman Salih, ( 2013).
However, the main source of heavy metals that is important to enhanced health growth of a human
body and essentially for micronutrients requirement is seeds used in human foods, A.LiopaTsakalidi,et al (2011). The majority of seeds contents are good source of mineral elements such as
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potassium, sodium, magnesium and calcium,Ajayi (2008), Samir.H.Nasher,(2008). Accordingly, the
development of metals in seeds contents and investigation of the growths of these metals in seeds
from mineral elements in the soil are essential for developing foods production, Kranner and Colville
(2011), Gholamabbas Shams1, et al ,(2013), Dimitrios J. Bilalis, et al ,(2013).
2. Materials and Methods:
The experiment was arranged in an agriculture area in center of Sudan at White Nile agriculture area
in double lands similar in dimension of 24 meters squares. Soil of the land was organized typical to
method of planting techniques. Three types of plants were used for this application in the same
duration. The irrigation of the experiment was continued at adequate water amount quantities for all
types for magnetized water and normal water during plants growth. The water was flowed in PVC
tube of inner diameter of 4 inch and radial static magnetic field of 250 mT used in this experiment.
The duration period of irrigation between 55 and 60 minutes times to control the amount of water
that used for irrigation of plants irrigated with normal and magnetic water with the same follow rate.
The experiment was applied in agriculture area still traditional agricultural system used for irrigation
schedules. These plants under experiment are usually important for production of sunflower, onion
and tomato in the area, which are irradiated from the White Nile. The period of this experiment was
carried out in winter season from November to February that favorable weather condition in four
months duration. Small area of farms was prepared using traditional land texture preparation
technique in an open land area. The seeds of the three types of experiments were used for planting
that produced by the local farmers.
The Induced Couple Plasma analytical methods are sensitive technique for trace elements
determination prepared in soluble form relative to standard sample preparation procedure. The
inductive couple plasma spectrometer was used to determining element Ca, Fe, K, and Zn in three
types of seeds onion, sunflower and tomato. Sample was sprayed into ICP in aerosol form and the
high temperature excites the atoms that produces ionic emission spectra can be detected as
characteristics of atoms emission. The seeds samples of onion, sunflower and tomato were dry and
grinded manual with grinder and the dry powder samples were added to normal HNO3 acid.The
solution of 2 % weight per volume of nitric acid and hydrogen peroxide (H2O2) was added to the
sample and deionized water and then diluted solution filtered as stock solution, which can be injected
directly in ICP spectrometer, UmranHicsonmez,et al,(2012), Kent W. Smothers,et al,(2001).
3.1 Result and discussion:
The results of elements concentration in seeds of the plants irrigated with magnetized water and the
same plants in similar condition treated with normal water as control samples is used for comparative
assessment.
Ca and Fe average contents in seeds of sunflower, tomato and onion are displayed in the figure (1)
and figure (2) shows the increasing of concentration of plants irrigated with magnetized water
(M.Onion, M.Sun.flio, M.Tomato) compared to normal water ( Onion, Sunflow, Tamato) . The
variation in seeds elements levels are demonstrated in the graphs shows highly enhancement of the
crop products, which is encouraged by applying magnetic field to the irrigated water.
The results in figures (3) and (4) have shown that K and Zn concentration in sunflower, tomato and
onion irrigated with magnetized water are highly riches with elements contents compared to normal
water irrigation. The data can be seen in figure (5) is exhibiting significant difference percentage of
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elements of the three plants products, which areirrigated with magnetized water above the
concentration of seeds using normal water.
Metals concentrations in sunflower, tomato and onion were assessed using statistical data via various
methods such as t-test, principal component analysis, communalities and Eigen value.
In tables (1) and (2) exhibits Ca and Fe statistical value are showed the t-test, communalities and
principal component extraction method and eigenvalues reveal significant differences between
evaluation of products irrigated with magnetic water and normal water. The calculation of t-test,
initial Eigenvalues of the total and the percent of variance indicates different values of Ca and Fe in
seeds irrigated with normal water compared to magnetic water. In addition to communalities
extractions values associated with both elements between plants were irrigated with magnetized
water reveal lower value compared to normal water, while Ca is differed in sunflower.
Tables (3) and (4) presents the statistical assessment of K and Zn concentrations in seeds under
study that are included t-test, communalities extractions and principal component extraction method,
initial Eigenvalues respectively. The results are showed the major difference of values in corps
irrigated with normal water than that irrigated with magnetized water, while the communalities
values are exhibited highly significant extraction for both elements. The communalities extraction
for the elements under investigation Ca, Fe, K and Zn are showed lower values in tomato irrigated
with magnetized water.
3.2 Conclusion:
The measurement of elements contents in plants irrigated with magnetized water has greatly
affective effects on seeds product compared to normal water irrigation. The enrichment of Calcium,
Iron, Potassium and Zincin seeds of plants irrigated with magnetized water reveals significant
increasing in production quality compared to irrigation using normal water.The conclusion one can
draw from data using t-test, communalities extractions and initial Eigenvalues are highly increasing
in metals concentration of plants production and steadiness of increasing inseeds quality enhanced
with static magnetic field. The data are evaluated using comprehensive analysis of the elements
concentration, which is conformed an improvement ofminerals and trace elements in foods qualityof
the plants.
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Fig.(1) Average Ca concentration in plants using magentic water
and normal water
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Fig.(2) Average Fe conceentration in plants using magentic
water and normal water
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Fig.(3) Average K conceentration in plants using magentic water
and normal water
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Fig.(4) Average Zn conceentration in plants using magentic
water and normal wate
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Increasing of elements
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Fig.(5) The difference in elements concentration between plants irregated with
magentic and normal water
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Table (1) Calcium statistical evaluation in seeds plants concentration.
Element, Calcium

Component

t (value)

Communalities

Initial

Eigenvalues

Extraction

Total

% of
Variance

Plants
Onion

1

53.647

.887

2.114

35.234

Sunflower

2

24.600

.599

1.315

21.921

Tomato

3

66.450

.927

1.074

17.899

Onion (magnetize
water)

4

40.971

.797

.801

13.352

Sunflower
(magnetize water)

5

18.137

.626

.535

8.912

Tomato(magnetize
water)

6

15.989

.667

.161

2.682
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Table (2) Iron evaluation statistical evaluation in seeds plants concentration.
Element, Iron

Component

t (value)

Communalities

Initial

Eigenvalues

Extraction

Total

% of
Variance

Plants
Onion

1

28.257

.877

1.720

28.673

Sunflower

2

20.688

.721

1.238

20.634

Tomato

3

31.890

.626

1.122

18.706

Onion (magnetize
water)

4

53.360

.782

.844

14.073

Sunflower
(magnetize water)

5

14.333

.720

.734

12.225

Tomato(magnetize
water)

6

51.096

.355

.341

5.689

Table (3) Potassium evaluation statistical evaluation in seeds plants concentration.
Element,Potassium

Component

t (value)

Communalities

Initial

Eigenvalues

Extraction

Total

% of
Variance

Plants
Onion

1

131.414

.636

1.644

27.408

Sunflower

2

23.239

.731

1.275

21.256

Tomato

3

81.396

.741

1.112

18.528

Onion (magnetize
water)

4

104.893

.744

.966

16.104

Sunflower
(magnetize water)

5

21.767

.752

.619

10.319

Tomato(magnetize
water)

6

16.380

.427

.383

6.385
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Table (4) Zinc evaluation statistical evaluation in seeds plants concentration.
Element ,Zinc

Component

t(value )

Communalities

Initial

Eigenvalues

Extraction

Total

% of
Variance

Plants
Onion

1

37.000

.747

2.183

36.388

Sunflower

2

17.095

.844

1.176

19.594

Tomato

3

45.997

.700

1.166

19.428

Onion (magnetize
water)

4

5.831

.870

.776

12.935

Sunflower
(magnetize water)

5

16.878

.698

.493

8.218

Tomato(magnetize
water

6

33.875

.667

.206

3.436
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