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GEOGRAPHY OF MAGNETIC TECHNOLOGIESGEOGRAPHY OF MAGNETIC TECHNOLOGIES

•• Active research, development and useActive research, development and use
•• Active use of our equipmentActive use of our equipment
•• Reports on use of our equipmentReports on use of our equipment
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Excerpt from Report of the Water Problem Institute at the SciencExcerpt from Report of the Water Problem Institute at the Science Academye Academy
of the Republic of the Uzbekistan on Applications of Magnetic Teof the Republic of the Uzbekistan on Applications of Magnetic Technologieschnologies

for Irrigation of Cotton Plantsfor Irrigation of Cotton Plants

Heading from the foregoing, it can be seen that the oneHeading from the foregoing, it can be seen that the one--year testing of the magnetic year testing of the magnetic 
system for irrigation of cotton plants has proved to be extremelsystem for irrigation of cotton plants has proved to be extremely efficient. Furthermore, the y efficient. Furthermore, the 
said magnetic equipment required neither technical maintenance nsaid magnetic equipment required neither technical maintenance nor special training to or special training to 
handle it for the operation period.handle it for the operation period.

It is quite natural that a broad range of magnetic applicatioIt is quite natural that a broad range of magnetic applications as suggested by Magnetic ns as suggested by Magnetic 
Technologies LLC (UAE) should considerably enhance the capacitieTechnologies LLC (UAE) should considerably enhance the capacities of irrigation farming.s of irrigation farming.

SubSub--plot 1: plot 1: 
Irrigated by magnetic waterIrrigated by magnetic water

+ 30+ 30 Height, cmHeight, cm

-- (10(10--12)12) Ripen, daysRipen, days

22 22 -- 2424 Cotton balls per plantCotton balls per plant 12 12 -- 1414

3.2 3.2 Yield, t/haYield, t/ha 2.02.0

SubSub--plot 2: plot 2: 
Irrigated by usual waterIrrigated by usual water



The 3rd International Conference on Water Resources and Arid EnvThe 3rd International Conference on Water Resources and Arid Env ironments (2008) ironments (2008) 
the 1st Arab Water Forumthe 1st Arab Water Forum

Application of Magnetic Technologies in Application of Magnetic Technologies in 
CorrectingCorrecting Under Ground Brackish Water for Under Ground Brackish Water for 

Irrigation in the AridIrrigation in the Arid and Semiand Semi--Arid EcosystemArid Ecosystem

M. M. SelimM. M. Selim

Field Crops Research Department, Field Crops Research Department, 
National Research Centre,National Research Centre,

Cairo, EgyptCairo, Egypt

Seasons 2002/2003 Seasons 2002/2003 –– 2004/20052004/2005



1.117.0Sand2.74.012.480.90.8713.59.130-60

1.4512.3Sand3.43.315.178.20.9615.08.60-30

FINEFINECOARSECOARSE
%%CLAYCLAYSILTSILT

SANDSAND
%%

EC, EC, 
dS/mdS/m

OMOMCaCOCaCO33

TEXTURETEXTURE

PARTICLE SIZE DISTRIBUTION, PARTICLE SIZE DISTRIBUTION, 
%%

SALINITYSALINITY

pHpH
SOILSOIL

DEPTH, DEPTH, 
cmcm

Mechanical and chemical analysis of the experimental soil sitesMechanical and chemical analysis of the experimental soil sites

Chemical analysis (Chemical analysis (mmeanseans) of the under ground water used in irrigation) of the under ground water used in irrigation

--14.614.610.3710.3722.1122.1131.0531.0511.4711.470.00.01.11.137.4237.4211.3711.3714.6714.67886.466.4643304330

SOSO44
----ClCl --HCOHCO33

--COCO33
----KK ++NaNa++MgMg++++CaCa++++EC, EC, 

dS/mdS/m
TDS, TDS, 
ppmppm

RSCRSCSARSAR
ANIONS, ANIONS, meqmeq/L/LCATIONS, CATIONS, meqmeq/L/L

pHpH
SALINITYSALINITY



TRITICAL

BARLEY

WHEAT

Non treated grains
Magnetic treated grains

TRITICAL

BARLEY

WHEAT

Magnetic treated water Non treated water

DISTRIBUTION OF EXPERIMENTAL FIELDDISTRIBUTION OF EXPERIMENTAL FIELD

CONTROLCONTROL

GRAINSGRAINS

WATERWATER

GRAINS + WATERGRAINS + WATER



96898010010080Tritical

95847510010076Barley

95846610010078WheatGRAINS

+

WATER

958678888074Tritical

928273888070Barley

907968847860Wheat

WATER

928479967864Tritical

948274927660Barley

887668887056Wheat

GRAINS

866476807256Tritical

868069806040Barley

867065705034Wheat

CONTROL

12 days9 days6 days12 days9 days6 days

FIELDLABORATORY

GERMINATION PERCENTAGE

CROP
MAGNETIC 

TREATMENT

EFFECT OF MAGNETIC TREATMENT ON EFFECT OF MAGNETIC TREATMENT ON GGERMINATION  ERMINATION  
OF WHEAT, BARLEY AND TRITICAL GRAINSOF WHEAT, BARLEY AND TRITICAL GRAINS

(NATIONAL RESEARCH CENTRE, EGYPT)(NATIONAL RESEARCH CENTRE, EGYPT)



77 (33)84 (15)214 (49)Tritical

72 (20)88 (22)210 (50)Barley

70 (23)90 (29)290 (79)WheatGRAINS

+

WATER

77 (33)84 (15)170 (18)Tritical

67 (12)79 (10)174 (24)Barley

65 (14)88 (26)178 (10)Wheat

WATER

64 (10)78 (7)154 (7)Tritical

68 (13)80 (11)197 (41)Barley

62 (9)83 (19)260 (60)Wheat

GRAINS

5873144Tritical

6072140Barley

5770162Wheat

CONTROL

MnZnFe

MICRONUTRIENT CONCENTRATION, ppm
CROP

MAGNETIC 
TREATMENT

EFFECT OF MAGNETIC TREATMENT ON EFFECT OF MAGNETIC TREATMENT ON 
MICRONUTRIENT CONCENTRATION  IN MICRONUTRIENT CONCENTRATION  IN 

WHEAT, BARLEY AND TRITICAL GRAINSWHEAT, BARLEY AND TRITICAL GRAINS
(NATIONAL RESEARCH CENTRE, EGYPT)(NATIONAL RESEARCH CENTRE, EGYPT)



36 (24)

40 (48)

39 (34)

34 (17)

38 (41)

35 (40)

31 (7)

32 (19)

30 (20)

29

27

25

No of grains 
per spike

9

8

8

9

8

7

9

8

7

9

7

6

Spike 
length, cm

220 (45)

200 (61)

190 (60)

185 (22)

174 (40)

160 (34)

168 (11)

155 (25)

150 (26)

152

124

119

No of spike 
per m2

YIELD COMPONENT 
PARAMETERS

3.896 (12)1.653 (10)Tritical

3.231 (27)1.688 (27)Barley

3.245 (31)1.432 (15)WheatGRAINS

+

WATER

3.762 (8)1.599 (7)Tritical

2.996 (18)1.532 (15)Barley

3.045 (23)1.387 (11)Wheat

WATER

3.564 (3)1.594 (6)Tritical

2.897 (14)1.465 (10)Barley

2.843 (14)1.360 (9)Wheat

GRAINS

3.4731.499Tritical

2.5431.334Barley

2.4831.248Wheat

CONTROL

BIOMASSGRAIN

YIELD, t/feddan
CROP

MAGNETIC 
TREATMENT

EFFECT OF MAGNETIC TREATMENT ON WHEAT, BARELY AND  EFFECT OF MAGNETIC TREATMENT ON WHEAT, BARELY AND  
TRITICAL CROPS YIELD AND YIELD COMPONENT PARAMETERS TRITICAL CROPS YIELD AND YIELD COMPONENT PARAMETERS 

(MEANS OF THREE SEASONS)(MEANS OF THREE SEASONS)
(FIELD EXPERIMENT. NATIONAL RESEARCH CENTRE, EGYPT)(FIELD EXPERIMENT. NATIONAL RESEARCH CENTRE, EGYPT)



ECONOMIC EFFECT OF MAGNETIC TREATMENTECONOMIC EFFECT OF MAGNETIC TREATMENT

State purchase price (2008) of wheat, USD/ton 469
Effect of magnetic treatment, ton/hectare 0.410
Cost of magnetic device A 600, USD 4,600
Square of irrigated field, hectares 40

RESULT, ton/field 0.410 * 40 = 16.4

PROFIT, USD 16.4 * 469 = 7,691

PAYBACK PERIOD, seasons 4,600 ÷ 7,961 = 0.6

NET PROFIT at first season, USD 7,961 – 4,600 = 3,361



AGRICULTURE AND BIOLOGY JOURNAL OF NORTH AMERICA

Magnetic water application for Magnetic water application for 
improving wheatimproving wheat crop productioncrop production

MahmoudMahmoudHozaynHozayn
Agronomy Dept., Agric. and Biol. Div., Agronomy Dept., Agric. and Biol. Div., 
National Research Centre, Cairo, EgyptNational Research Centre, Cairo, Egypt

AmiraAmira Mohamed Mohamed SaeedSaeedAbdul Abdul QadosQados
Botany Dept., Princess Nora Botany Dept., Princess Nora BintBint Abdul Abdul RahmanRahman University, University, 

RiyadhRiyadh,, KSAKSA

Seasons 2008/2009 Seasons 2008/2009 –– 2009/20102009/2010



ns75.6074.04ns76.5375.00Water contents (%)

**0.290.21**0.230.17Dry weight (g/tiller)

**1.210.79**0.980.68Fresh weight (g/tiller)

**29.2026.20**24.1220.75Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009

Response of wheat growth at 55 days after sowingResponse of wheat growth at 55 days after sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.

Magnetic water application for improving wheat crop productionMagnetic water application for improving wheat crop production



Response of photosynthetic pigment, total indole and phenol contResponse of photosynthetic pigment, total indole and phenol contents ents 
in fresh wheat shoot at 55 days afterin fresh wheat shoot at 55 days aftersowingsowing

**288.05215.62Total phenol (mg/100 g fresh weight)

**9.802.94Total indole (µg/100 g fresh weight)

**21.0718.88Total pigments

ns5.845.67Carotenoids

**15.2213.21Chlorophyll a+b

ns5.544.97Chlorophyll b

**9.688.24Chlorophyll a

Photosynthetic pigments

(mg/100 g fresh weight)

t-sign
Magnetic treated 

water
Untreated tap 

water

** - significant at the 0.01 level, 
ns - non significant.

Magnetic water application for improving wheat crop productionMagnetic water application for improving wheat crop production



Magnetic water application for improving wheat crop productionMagnetic water application for improving wheat crop production

Response of wheat yield and its componentsResponse of wheat yield and its components

**2.031.68**1.200.89Biological yield (g/tiller)

**1.060.93**0.800.59Straw yield (g/ tiller)

**0.970.75**0.400.30Grain yield (g/tiller)

ns4.424.14ns4.314.03100-grain weight (g)

**16.0014.40**12.009.00Spikeletes (No/spike)

**0.750.64**0.530.48Spike weight (g)

**9.208.50**6.605.00Spike length (cm)

*59.6056.40*47.0039.80Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.



Magnetic water application for improving wheat crop productionMagnetic water application for improving wheat crop production

RESULTSRESULTS

1. 1. Wheat plants irrigatedWheat plants irrigatedwith magnetic water exhibited highly significantwith magnetic water exhibited highly significant
increases in plant height, fresh and dry weightsincreases in plant height, fresh and dry weightsper per plantplant over the control. On over the control. On 

average over both seasons,average over both seasons,these increases reached tothese increases reached to13.8513.85,, 48.3648.36andand 39.2539.25% at % at 
the abovethe aboveparameters, respectively. Also,parameters, respectively. Also,the water content showed a slight significant the water content showed a slight significant 

increaseincrease((2.072.07%) as compared to control plant.%) as compared to control plant.

2. M2. Magnetic agnetic treated treated waterwater significantly increased all photosynthetic pigment significantly increased all photosynthetic pigment 
(Chl(Chl a, Chl b, Chl a+b, carotenoids and total pigmenta, Chl b, Chl a+b, carotenoids and total pigmentcontent) over the control. The content) over the control. The 

percent of incrementspercent of incrementsreached toreached to17.617.6,, 11.3711.37,, 1515,, 2525,, 3.033.03 andand 15.2515.25% in the % in the 
above parameters, respectively.above parameters, respectively.

3. 3. Magnetic waterMagnetic watertreatment induced significant increases in total indoletreatment induced significant increases in total indoleand and 
phenol contents as compared to control plant.phenol contents as compared to control plant.The percent of increase reached toThe percent of increase reached to

more than twomore than two folds in indole and tofolds in indole and to33.5933.59% in phenol over the% in phenol over thecontrol valuecontrol value..

4. Irrigation4. Irrigation wheatwheatplants with magnetized water induced significantplants with magnetized water induced significantmarked marked 
increase in all yield and yield componentsincrease in all yield and yield componentscompared to control treatment. The compared to control treatment. The 

increasesincreasesreached toreached to24.5624.56,, 31.3331.33andand 27.6827.68% in seed, straw% in seed, strawand biological yield and biological yield 
per teller over the controlper teller over the control(average two seasons).(average two seasons).



LIBYA: wheat field with center pivot irrigationLIBYA: wheat field with center pivot irrigation

10 10 -- 1212

20 20 -- 2222

200 200 -- 244 t244 t

315 315 –– 318 t318 t 170 cm170 cm

100 cm100 cm

Magnetic Treated
Water



State purchase price per 1 ton of wheat, USD 469
Cost of magnetic device A 600, USD 4,600

RESULT, ton/plot 315 – 244 =71

PROFIT, USD/plot 71 * 469 = 33,299

PAYBACK PERIOD, seasons 4,600 ÷ 33,299 = 0.138

NET PROFIT at first season, USD/plot 33,299 – 4,600 = 28,699

ECONOMIC EFFECT OF MAGNETIC TREATMENTECONOMIC EFFECT OF MAGNETIC TREATMENT



EGYPT: Synergistic Effect of NileEGYPT: Synergistic Effect of Nile--fertilefertile ®® Application and Application and 
Magnetic Water Treatment on Crop YieldMagnetic Water Treatment on Crop Yield

54.054.024.524.59.489.482.922.92Nile-fertile®

45.020.77.762.44controlMagnetic 

treated

43.819.87.882.36Nile-fertile®

35.016.55.521.96control
Untreated

ClimbingGroundTotalGrainsSoilWater

Tomatoes yield, 
ton/fed

Wheat yield, 
ton/fed

Treatments



35455454Yield, t/a

NPK

+ NW

NPK

+ MTW

NileNile--FertileFertile®®

+ MTW+ MTW

Fertilizer

+Water Treatment

EGYPT: Synergistic Effect of NileEGYPT: Synergistic Effect of Nile--fertilefertile ®® & Magnetic Treatment  & Magnetic Treatment  
on Growth and Plant Setting of Tomatoeson Growth and Plant Setting of Tomatoes



•• Magnetic treated saline water undergoes several changes in its pMagnetic treated saline water undergoes several changes in its physical hysical 

properties.properties.

•• 3 main functions for Magnetic treated water in soil:3 main functions for Magnetic treated water in soil:

1 1 -- Removal of excess soluble salts,Removal of excess soluble salts,

2 2 -- Lowering pH values of soil layers,Lowering pH values of soil layers,

3 3 -- Dissolving slightly soluble components such as phosphates, Dissolving slightly soluble components such as phosphates, 

carbonates and sulfates.carbonates and sulfates.

•• Magnetic treated water also enhances nutrient mobility in soil, Magnetic treated water also enhances nutrient mobility in soil, increases increases 

extractionextraction and uptake of P, K, N and Fe by plants.and uptake of P, K, N and Fe by plants.

•• Magnetic treated water increases the efficiency of added fertiliMagnetic treated water increases the efficiency of added fertili zers and zers and 

will help to cut down fertilizer requirements.will help to cut down fertilizer requirements.



0.3610.86.4614.419.38.24.5-2.57.9
Clay 
loam

27.62941.12.3148.2

K+Na+Mg++Ca++SO4
=Cl-HCO3

-CO2
=

CationsAnionsTexture 
grade

ClaySilt
Fine 
sand

Coarse 
sand

Soil paste extract analysis meq/lEC, 
dS/m

at 
25ºC

pH

Particle size distribution <2 mm, %
SP, 
%

EFFECT OF MAGNETIC TREATMENT ON EFFECT OF MAGNETIC TREATMENT ON 
TOMATO AND PEPPER PLANTSTOMATO AND PEPPER PLANTS

D. A. D. A. SelimSelim

FUCULTY OF AGRICULTURE,FUCULTY OF AGRICULTURE,
MINUFIYA UNIVERSITY, MINUFIYA UNIVERSITY, 
SHIBIN ELSHIBIN EL --KOM,EGYPTKOM,EGYPT

Some physical and chemical properties of soil usedSome physical and chemical properties of soil used



TOMATO SEEDSTOMATO SEEDS

6.0936.09310.50010.5007.4577.45716.46716.46780.00080.000

7.3317.33111.33311.3338.4428.44213.72213.72283.33383.333

6.2066.20611.90011.9007.5047.50416.52216.52283.33383.333

5.3415.3416.4006.4005.4815.48119.61119.61146.66746.667ControlControl

SeedsSeeds

WaterWater

Seeds + Seeds + 
WaterWater

PEPPER SEEDSPEPPER SEEDS

15.23415.2346.9006.9005.4225.4226.5676.567100.000100.000Seeds + Seeds + 
WaterWater

15.99115.9918.0338.0335.4775.4776.2596.259100.000100.000WaterWater

15.78215.7826.6336.6335.4475.4476.3676.36794.33394.333SeedsSeeds

14.26814.2685.6335.6335.0515.0517.0417.04185.00085.000ControlControl

COEF. OF COEF. OF 
VELOCITY VELOCITY 

(CV%)(CV%)

GERMINATION GERMINATION 
INDEXINDEX

SPEED OF SPEED OF 
GERMINATIONGERMINATION

MEAN LONG MEAN LONG 
PERIOD OF PERIOD OF 

GERMINATION, GERMINATION, 
dayday

GERMINATION, GERMINATION, 
%%

MAGNETIC MAGNETIC 
TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON GERMINATION  EFFECT OF MAGNETIC TREATMENT ON GERMINATION  
OF TOMATO AND PEPPER SEEDSOF TOMATO AND PEPPER SEEDS

(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)







SECOND SEASONSECOND SEASON

5.236.0360.0834.7830.90463.85387.982ControlControl

6.4
42.042

17
0.064

5.761
20

2.673
196

188.842
196

20
150

9.442
18

SeedSeed

7.4
54.054

50
0.051

6.710
40

4.804
431

339.372
431

24
200

14.141
77

WaterWater

6.6
48.048

33
0.077

6.959
45

5.091
463

359.705
463

25
212

14.388
80

Seed + WaterSeed + Water

FIRST SEASONFIRST SEASON

6.8
48.048

33
0.038

11.616
50

6.377
82

450.531
82

44
47

10.239
24

Seed + WaterSeed + Water

7.0
48.048

33
0.038

11.041
42

10.175
191

718.836
191

57
90

12.611
53

WaterWater

6.6
42.042

17
0.026

10.036
29

8.906
155

629.203
155

50
67

12.584
53

SeedSeed

5.636.0360.0457.753.495246.938308.231ControlControl

TSS, %TSS, %

VIT. C, mg VIT. C, mg 
ascorbic ascorbic 
acid per acid per 

100g fruit 100g fruit 
weightweight

TITRATABLE TITRATABLE 
ACIDITY, %ACIDITY, %

STRAW STRAW 
YIELD, YIELD, 
g/plantg/plant

FRUIT FRUIT 
YIELD, YIELD, 
kg/mkg/m22

FRUIT FRUIT 
YIELD, YIELD, 
g/plantg/plant

No. No. 
FRUIT FRUIT 
PER PER 

PLANTPLANT

FRUIT FRUIT 
WEIGHT WEIGHT 

(g)(g)

MAGNETIC MAGNETIC 
TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON YIELD ATTRIBUTES  O F TOMATO PLANEFFECT OF MAGNETIC TREATMENT ON YIELD ATTRIBUTES  O F TOMATO PLAN TSTS
(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)

Efficiency (%) = (Magnetic Treatment Efficiency (%) = (Magnetic Treatment –– Control) / ControlControl) / Control





SECOND SEASONSECOND SEASON

648.050.6534.1948.887125.661012.566ControlControl

7.8
60.06

25
0.576

6.877
64

30.417
242

430.1
242

22
120

19.550
56

SeedSeed

7.8
60.06

25
0.512

5.128
22

14.931
68

211.124
68

14
40

15.08
20

WaterWater

8
120.12

150
0.512

14.442
244

35.80
303

500.40
298

25
150

20.016
59

Seed + WaterSeed + Water

FIRST SEASONFIRST SEASON

7.8
72.07
200

0.384
11.495

66
41.886

416
592.274

416
27
200

21.937
72

Seed + WaterSeed + Water

6.8
60.06
150

0.469
8.628

24
30.275

273
428.083

273
21
133

20.385
60

WaterWater

7
66.04
175

0.435
9.212

33
11.896

46
168.203

46
13
44

12.939
1

SeedSeed

5.824.020.4866.9428.120114.818912.758ControlControl

TSS, %TSS, %

VIT. C, mg VIT. C, mg 
ascorbic ascorbic 
acid per acid per 

100g fruit 100g fruit 
weightweight

TITRATABLE TITRATABLE 
ACIDITY, %ACIDITY, %

STRAW STRAW 
YIELD, YIELD, 
g/plantg/plant

FRUIT FRUIT 
YIELD, YIELD, 
kg/mkg/m22

FRUIT FRUIT 
YIELD, YIELD, 
g/plantg/plant

No. No. 
FRUIT FRUIT 
PER PER 

PLANTPLANT

FRUIT FRUIT 
WEIGHT WEIGHT 

(g)(g)

MAGNETIC MAGNETIC 
TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON YIELD ATTRIBUTES  O F PEPPER PLANEFFECT OF MAGNETIC TREATMENT ON YIELD ATTRIBUTES  O F PEPPER PLANTSTS
(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)

Efficiency (%) = (Magnetic Treatment Efficiency (%) = (Magnetic Treatment –– Control) / ControlControl) / Control





62.32

38

47.5

63

544.9

85
1.3210.4752.188

56.33

25

33.0

13

305.1

3
1.0820.5141.875

55.67

24

29.7

2

304.1

3
1.2400.5571.575

4529.2295.31.0050.3961.563ControlControl

SeedSeed

WaterWater

Seed + WaterSeed + Water

PEPPER FRUITSPEPPER FRUITS

TOMATO FRUITSTOMATO FRUITS

170

35

37.5

56

379.8

99
1.970.6951.45Seed + WaterSeed + Water

181

44

59.7

149

486.2

154
1.920.7611.68WaterWater

137

9

26.5

10

366.0

91
1.880.6231.65SeedSeed

12624191.21.840.6151.40ControlControl

MnMn , , 
ppmppm

Zn, Zn, 
ppmppm

Fe, Fe, 
ppmppm

POTASSIUM, POTASSIUM, 
%%

PHOSPHORUS, PHOSPHORUS, 
%%

NITROGEN, NITROGEN, 
%%

MAGNETIC MAGNETIC 
TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON CONCENTRATION OF SOME  EFFECT OF MAGNETIC TREATMENT ON CONCENTRATION OF SOME  
ELEMENTS IN TOMATO AND PEPPER FRUITSELEMENTS IN TOMATO AND PEPPER FRUITS

(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)







31.8608.981195.000166.25028.750Seed + WaterSeed + Water

31.80010.302216.563179.18837.375WaterWater

31.59010.148198.125167.12531.000SeedSeed

27.5408.61175.695154.69521.000ControlControl

TOTALTOTAL
NONNON

SOLUBLESOLUBLE
SOLUBLESOLUBLE

AMINO ACIDS, AMINO ACIDS, 
mg/g of dry mg/g of dry 

weightweight

TOTAL TOTAL 
PROTEIN, %PROTEIN, %

CARBOHYDRATES, mg/g of dry weightCARBOHYDRATES, mg/g of dry weight
MAGNETIC MAGNETIC 

TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON CHEMICAL EFFECT OF MAGNETIC TREATMENT ON CHEMICAL 
CONSTITUENTS IN TOMATO FRUITSCONSTITUENTS IN TOMATO FRUITS

(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)
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33.21013.672309.219158.469150.750Seed + WaterSeed + Water

22.14011.719290.625145.625145.000WaterWater

26.3259.766292.813167.813125.000SeedSeed

20.9259.766258.125138.125120.000ControlControl

TOTALTOTAL
NONNON

SOLUBLESOLUBLE
SOLUBLESOLUBLE

AMINO ACIDS, AMINO ACIDS, 
mg/g of dry mg/g of dry 

weightweight

TOTAL TOTAL 
PROTEIN, %PROTEIN, %

CARBOHYDRATES, mg/g of dry weightCARBOHYDRATES, mg/g of dry weight
MAGNETIC MAGNETIC 

TREATMENTTREATMENT

EFFECT OF MAGNETIC TREATMENT ON CHEMICAL EFFECT OF MAGNETIC TREATMENT ON CHEMICAL 
CONSTITUENTS IN PEPPER FRUITSCONSTITUENTS IN PEPPER FRUITS

(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)
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EFFECT OF MAGNETIC TREATMENT ON WATER USE EFFICIENCYEFFECT OF MAGNETIC TREATMENT ON WATER USE EFFICIENCY
(MINUFIYA UNIVERSITY, EGYPT)(MINUFIYA UNIVERSITY, EGYPT)

EFFICIENCY, %

10 155 33 43

42

191

24

263

50
82 66

403

0

100

200

300

Dry matter Yield Dry matter Yield

S

W

S + W

151.872.9566.261.71Seed + WaterSeed + Water

109.762.21105.711.62WaterWater

43.132.3692.531.25 SeedSeed

30.211.7836.321.14ControlControl

YieldYieldDry matterDry matterYieldYieldDry matterDry matter

PEPPER PLANTSPEPPER PLANTSTOMATO PLANTSTOMATO PLANTS

WATER USE EFFICIENCY, g/kg HWATER USE EFFICIENCY, g/kg H 22OO
MAGNETIC MAGNETIC 

TREATMENTTREATMENT



12.65cm12.65cm10.8cm10.8cm16.2cm16.2cm16.1cm16.1cm12.1cm12.1cm25cm25cm
Total Root

Length, cm

4.03cm4.03cm3.2cm3.2cm5cm5cm4.53cm4.53cm3.4cm3.4cm5.8cm5.8cmMain Root 
Length, cm

0.98kg0.98kg0.7kg0.7kg1.1kg1.1kg1.7kg1.7kg1.2kg1.2kg1.9kg1.9kgWeight

AverageMinMaxAverageMinMax

ControlControlMagneticMagnetic

ERITREA:ERITREA: Evaluation of Magnetic Technology for Evaluation of Magnetic Technology for 
Cabbage ProductionCabbage Production





AGRICULTURE AND BIOLOGY JOURNAL OF NORTH AMERICA

Irrigation with magnetized water Irrigation with magnetized water 
enhances growth, chemical constituentenhances growth, chemical constituent

and yield of chickpeaand yield of chickpea

MahmoudMahmoudHozaynHozayn
Agronomy Dept., Agric. and Biol. Div., Agronomy Dept., Agric. and Biol. Div., 
National Research Centre, Cairo, EgyptNational Research Centre, Cairo, Egypt

AmiraAmira Mohamed Mohamed SaeedSaeedAbdul Abdul QadosQados
Botany Dept., Princess Nora Botany Dept., Princess Nora BintBint Abdul Abdul RahmanRahman University, University, 

RiyadhRiyadh,, KSAKSA

Seasons 2008/2009 Seasons 2008/2009 –– 2009/20102009/2010



ns77.9375.93ns77.8576.98Water contents (%)

*0.380.37ns0.350.32Dry weight (g/plant)

**1.731.55**1.581.39Fresh weight (g/plant)

ns26.2024.20*23.6020.40Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009

Effect of irrigation with magnetized water on chickpea growth atEffect of irrigation with magnetized water on chickpea growth at55 days after sowing55 days after sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.

Irrigation with magnetized waterIrrigation with magnetized water enhances growth, enhances growth, 
chemical constituentchemical constituentand yieldand yield of chickpeaof chickpea



**434.13312.29Total phenol (mg/100 g fresh weight)

**9.809.00Total indole (µg/100 g fresh weight)

**15.4813.27Total pigments

ns4.504.48Carotenoids

**10.988.79Chlorophyll a+b

**3.743.07Chlorophyll b

**7.245.72Chlorophyll a

Photosynthetic pigments

(mg/100 g fresh weight)

t-sign
Magnetic treated 

water
Untreated tap 

water

Irrigation with magnetized waterIrrigation with magnetized water enhances growth, enhances growth, 
chemical constituentchemical constituentand yieldand yield of chickpeaof chickpea

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on chickpea photosynthetic pigments, chickpea photosynthetic pigments, 
totaltotal phenol and total indole contents at 55 daysphenol and total indole contents at 55 daysafter sowingafter sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.



Irrigation with magnetized waterIrrigation with magnetized water enhances growth, enhances growth, 
chemical constituentchemical constituentand yieldand yield of chickpeaof chickpea

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on chickpea chickpea yield and its componentsyield and its components

**10.207.13**9.506.89Seeds (No/plant)

**5.043.41**3.682.79Biological yield (g/plant)

**2.941.98**1.911.43Straw yield (g/ plant)

**2.101.43**1.771.36Seeds yield (g/plant)

ns19.1719.13**19.0318.16100-grain weight (g)

**2.761.96**2.591.86Pods weight (g/plant)

**11.507.60ns8.816.60Pods (No/plant)

**4.403.20**3.232.47Brunches (No/plant)

**41.8032.40**35.2028.40Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009



1. I1. Irrigation chickpea plant with magnetized waterrrigation chickpea plant with magnetized watersignificantly increased significantly increased 
tested growth parameters astested growth parameters ascompared to pots which irrigated with tap water. Thecompared to pots which irrigated with tap water. The

improvement over control treatment reached toimprovement over control treatment reached to11.9811.98,, 12.5112.51,, 5.765.76,, andand 1.881.88% for % for 
plant height, freshplant height, fresh and dry weight (g/plant) and percentage of waterand dry weight (g/plant) and percentage of watercontents, contents, 
respectively as average of tworespectively as average of twoseasons.seasons.

2. 2. Significant increases in Significant increases in pphotosynthetic pigmentshotosynthetic pigments ((cchlorophyll a,hlorophyll a,
cchlorophyll b, total chlorophyll a+bhlorophyll b, total chlorophyll a+band carotenoidsand carotenoids), ), total phenols and total indole total phenols and total indole 
inin shoot plantsshoot plants were recorded from irrigated plants withwere recorded from irrigated plants withmagnetized water as magnetized water as 
compared to irrigated plantscompared to irrigated plantswith tap water. The increases in these parameterswith tap water. The increases in these parameters

reached toreached to26.5626.56,, 21.8321.83,, 24.9124.91,, 42.0042.00, , 16.6416.64,, 39.2239.22 andand 8.668.66 %, respectively %, respectively 
over control treatment.over control treatment.

3. I3. Irrigation chickpearrigation chickpea plants with magnetic plants with magnetic treated treated water significantly water significantly 
increased allincreased allyield and yield components compared to controlyield and yield components compared to controltreatment. The percent treatment. The percent 

of increments reached toof increments reached to38.6438.64,, 41.0341.03andand 39.8539.85in seed, straw and biologicalin seed, straw and biologicalyield yield 
per plant respectively as average of bothper plant respectively as average of bothseasons.seasons.

Irrigation with magnetized waterIrrigation with magnetized water enhances growth, enhances growth, 
chemical constituentchemical constituentand yieldand yield of chickpeaof chickpea

RESULTSRESULTS
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Response of Growth, Yield, Yield Response of Growth, Yield, Yield 
Components and Some Chemical Components and Some Chemical 

Constituents of Flax for Irrigation with Constituents of Flax for Irrigation with 
Magnetized and Tap WaterMagnetized and Tap Water

MahmoudMahmoudHozaynHozayn
Agronomy Dept., Agric. and Biol. Div., Agronomy Dept., Agric. and Biol. Div., 
National Research Centre, Cairo, EgyptNational Research Centre, Cairo, Egypt

AmiraAmira Mohamed Mohamed SaeedSaeedAbdul Abdul QadosQados
Botany Dept., Princess Nora Botany Dept., Princess Nora BintBint Abdul Abdul RahmanRahman University, University, 

RiyadhRiyadh,, KSAKSA

Seasons 2008/2009 Seasons 2008/2009 –– 2009/20102009/2010



ns74.1974.10ns77.0975.47Water contents (%)

ns0.240.21ns0.160.15Dry weight (g/plant)

**0.930.79**0.710.61Fresh weight (g/plant)

**28.2626.20ns25.0024.00Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009

Effect of irrigation with magnetized water on Effect of irrigation with magnetized water on flfl aaxx growth at 55 days after sowinggrowth at 55 days after sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.

Response of Growth, Yield, Yield Components and Some Chemical CoResponse of Growth, Yield, Yield Components and Some Chemical Constituents nstituents 
of Flax for Irrigation with Magnetized and Tap Waterof Flax for Irrigation with Magnetized and Tap Water



**246.07208.19Total phenol (mg/100 g fresh weight)

**1.591.20Total indole (µg/100 g fresh weight)

**22.3216.98Total pigments

ns4.994.60Carotenoids

**11.168.49Chlorophyll a+b

**3.962.36Chlorophyll b

**7.206.13Chlorophyll a

Photosynthetic pigments

(mg/100 g fresh weight)

t-sign
Magnetic treated 

water
Untreated tap 

water

Response of Growth, Yield, Yield Components and Some Chemical CoResponse of Growth, Yield, Yield Components and Some Chemical Constituents nstituents 
of Flax for Irrigation with Magnetized and Tap Waterof Flax for Irrigation with Magnetized and Tap Water

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on flaxflax photosynthetic pigments, totalphotosynthetic pigments, total
phenol and total indole contents at 55 daysphenol and total indole contents at 55 daysafter sowingafter sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.



Response of Growth, Yield, Yield Components and Some Chemical CoResponse of Growth, Yield, Yield Components and Some Chemical Constituents nstituents 
of Flax for Irrigation with Magnetized and Tap Waterof Flax for Irrigation with Magnetized and Tap Water

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on flaxflax yield and its componentsyield and its components

ns0.370.34*0.350.32Seeds yield (g/plant)

ns11.6010.40ns10.809.20Capsules (No/plant)

ns0.720.69ns0.700.68100-seed weight (g)

**107.4685.68**90.7273.60Seeds (No/plant)

**9.288.26ns8.408.00Seeds (No/capsule)

ns0.570.53*0.530.44Capsules weight (g/plant)

ns6.446.20ns6.005.60Fruit branches (No/plant)

ns2.842.60ns2.802.40Based branches (No/plant)

**51.6048.50*48.8043.40Technical length (cm)

**61.4058.30*58.2056.80Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009



1. I1. Irrigation rrigation flaxflax plant with magnetized waterplant with magnetized watersignificantly increased significantly increased plant height, plant height, 
fresh fresh & dry weight and water contentover the tap water irrigationover the tap water irrigation. . An average of both An average of both 
seasons the increase reached to seasons the increase reached to 66..0101,, 1166..6262,, 1212..5858,, andand 1.1.4488 % % in above mentioned in above mentioned 
characters, characters, respective.respective.These results may be attributed to the role of magnetic water tThese results may be attributed to the role of magnetic water treatment reatment 
in increasing absorption and assimilation of nutrients consequenin increasing absorption and assimilation of nutrients consequently increasing  plant growth.tly increasing  plant growth.

2. Magnetic water treatment showed the stimulatory effect on all2. Magnetic water treatment showed the stimulatory effect on all pigment fractions pigment fractions 
((cchlorophyll a,hlorophyll a, cchlorophyll b, total chlorophyll a+bhlorophyll b, total chlorophyll a+b, , carotenoidscarotenoidsand total pigment) and also and total pigment) and also 
promotivepromotiveeffect on total effect on total indoleindole and phenol. The percent of increase reached toand phenol. The percent of increase reached to1717..4466,, 6767.8.800,,
3131..4545,, 88..5555, , 3131..4545, , 1818..2020 andand 3333..5555 %% in the above parametersin the above parameters, respectively over control , respectively over control 
treatment.treatment.

3. I3. Irrigation rrigation flax flax plant with magnetic plant with magnetic treated treated water increased allwater increased allyield yield characterscharacters
over the untreated control byover the untreated control by3.3.9898,, 99.4.422,, 1212..9595,, 55..5151,, 1414.4.466,, 1414..0000,, 8.68.677,, 2424..3344,, 9.9.1010 andand
33..6464 %,%, respectively as average of bothrespectively as average of bothseasons.seasons.

4. Magnetic water treatment has stimulatory effects of growth, 4. Magnetic water treatment has stimulatory effects of growth, 
photosynthetic  pigment, growth promoters and protein synthesis photosynthetic  pigment, growth promoters and protein synthesis 
consequently increased yield components of flax plant. So, we coconsequently increased yield components of flax plant. So, we could pay more uld pay more 
attention to this cheep and safe tool in increasing the productiattention to this cheep and safe tool in increasing the production of our on of our 
economic crops.economic crops.

Response of Growth, Yield, Yield Components and Some Chemical CoResponse of Growth, Yield, Yield Components and Some Chemical Constituents nstituents 
of Flax for Irrigation with Magnetized and Tap Waterof Flax for Irrigation with Magnetized and Tap Water

RESULTSRESULTS
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Magnetic Water Technology to Increase Magnetic Water Technology to Increase 
Growth, Yield and Constituents of Lentil Growth, Yield and Constituents of Lentil 

under Greenhouse Conditionsunder Greenhouse Conditions

AmiraAmira Mohamed Mohamed SaeedSaeedAbdul Abdul QadosQados
Botany Dept., Princess Nora Botany Dept., Princess Nora BintBint Abdul Abdul RahmanRahman University, University, 

RiyadhRiyadh,, KSAKSA

MahmoudMahmoudHozaynHozayn
Agronomy Dept., Agric. and Biol. Div., Agronomy Dept., Agric. and Biol. Div., 
National Research Centre, Cairo, EgyptNational Research Centre, Cairo, Egypt

Seasons 2008/2009 Seasons 2008/2009 –– 2009/20102009/2010



ns65.4964.18ns70.6170.12Water contents (%)

ns0.270.24**0.190.17Dry weight (g/plant)

*0.790.67**0.660.56Fresh weight (g/plant)

**21.0017.16*18.4015.20Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009

Effect of irrigation with magnetized water on Effect of irrigation with magnetized water on lentillentil growth at 55 days after sowinggrowth at 55 days after sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.

Magnetic Water Technology to Increase Growth, Yield and ConstituMagnetic Water Technology to Increase Growth, Yield and Constituents of Lentil ents of Lentil 
under Greenhouse Conditionsunder Greenhouse Conditions



**2.060.83Total indole (µg/100 g fresh weight)

**215.02179.18Total phenol (mg/100 g fresh weight)

*12.049.92Total pigments

ns4.904.77Carotenoids

*6.024.96Chlorophyll a+b

*1.801.25Chlorophyll b

*4.223.71Chlorophyll a

Photosynthetic pigments

(mg/100 g fresh weight)

t-sign
Magnetic treated 

water
Untreated tap 

water

Magnetic Water Technology to Increase Growth, Yield and ConstituMagnetic Water Technology to Increase Growth, Yield and Constituents of Lentil ents of Lentil 
under Greenhouse Conditionsunder Greenhouse Conditions

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on lentillentil photosynthetic pigments, totalphotosynthetic pigments, total
phenol and total indole contents at 55 daysphenol and total indole contents at 55 daysafter sowingafter sowing

* - significant at the 0.05 level,
** - significant at the 0.01 level, 
ns - non significant.



Magnetic Water Technology to Increase Growth, Yield and ConstituMagnetic Water Technology to Increase Growth, Yield and Constituents of Lentil ents of Lentil 
under Greenhouse Conditionsunder Greenhouse Conditions

Effect of irrigation with magnetized water onEffect of irrigation with magnetized water on lentillentil yield and its componentsyield and its components

**12.3410.66**10.508.75Seeds (No/plant)

**1.691.38**1.371.06Biological yield (g/plant)

*0.910.75**0.710.54Straw yield (g/ plant)

**0.780.63**0.660.52Seeds yield (g/plant)

**5.695.45**5.625.20100-seeds weight (g)

**0.880.74*0.720.63Pods weight (g/plant)

**8.406.76**6.404.78Pods (No/plant)

*3.923.32*3.602.71Brunches (No/plant)

*25.6023.20**20.6016.40Plant height (cm)

Magnetic 
treated 
water

Untreated 
tap water

Magnetic 
treated 
water

Untreated 
tap water

t-sign

2009/2010

t-sign

2008/2009



1. I1. Irrigation rrigation lentillentil plant with magnetized waterplant with magnetized watersignificantly increased significantly increased plant height, plant height, 
fresh fresh and dry weight over the tap water irrigationover the tap water irrigation. . An average of both seasons the increase An average of both seasons the increase 
reached to reached to 2121..7575,, 1188..1818 andand 1515..0505 % % in above mentioned characters, in above mentioned characters, respective.respective.The The 
stimulativestimulativeeffect of magnetized water on growth parameters may be attributeffect of magnetized water on growth parameters may be attributed to the induction ed to the induction 
of cell metabolism and mitosis.of cell metabolism and mitosis.

2. Magnetized water significantly increased chemical constituent2. Magnetized water significantly increased chemical constituents in fresh shoots i.e., s in fresh shoots i.e., 
cchlorophyll a,hlorophyll a, cchlorophyll b, total chlorophyll a+bhlorophyll b, total chlorophyll a+b, , carotenoidscarotenoids, total pigment, total phenols , total pigment, total phenols 
and total and total indoleindole contents bycontents by1313..5858,, 44.6744.67,, 2121..44,, 22..77, , 2121..44, , 2020 andand 148.19148.19%% in the above in the above 
parametersparametersrespectively.respectively.

3. I3. Irrigation rrigation lentil lentil plant with magnetic plant with magnetic treated treated water water showed showed promotivepromotiveeffect of this effect of this 
tool in increasingtool in increasing allall yield yield characterscharacters (number of brunches, pods and seeds per plant and (number of brunches, pods and seeds per plant and 
weight of  pods, seeds and straw and biological yields per plantweight of  pods, seeds and straw and biological yields per plantand 100and 100--seeds weight). seeds weight). An An 
average of both seasons the percent of increase reached toaverage of both seasons the percent of increase reached to 2525.4.488,, 2929..0808,, 1717..0303,, 1717..8888,,
2424..9898,, 2626.6.699,, 2525..8282,, andand 66..2424 %,%, for above mentioned parameters, for above mentioned parameters, respectively.respectively.

Magnetic Water Technology to Increase Growth, Yield and ConstituMagnetic Water Technology to Increase Growth, Yield and Constituents of Lentil ents of Lentil 
under Greenhouse Conditionsunder Greenhouse Conditions

RESULTSRESULTS



Magnetizing seeds for better germination andMagnetizing seeds for better germination and

seedling emergence of wheatseedling emergence of wheat

MagnetizedMagnetizedNormal



INDIA: Magnetic Treatment of SeedsINDIA: Magnetic Treatment of Seeds
ITC Demonstration & Education  ITC Demonstration & Education  FFarm, Annasagar Village, arm, Annasagar Village, 

Mulugu Mandal, Medak Dt, AndhrapradeshMulugu Mandal, Medak Dt, Andhrapradesh

Increase in germination Increase in germination 
of capsicum seeds aboutof capsicum seeds about8 %8 %



INDIA: Magnetic Treatment of Irrigation WaterINDIA: Magnetic Treatment of Irrigation Water
ITC Demonstration & Education  farm, Annasagar Village, ITC Demonstration & Education  farm, Annasagar Village, 

Mulugu Mandal, Medak Dt, AndhrapradeshMulugu Mandal, Medak Dt, Andhrapradesh

Preliminary Report

Crop: Capsicum Heera
(Seminis seeds)     

Magnetic treated water: 10 rows
Normal water: 10 rows
Buffer: 3 rows

Date of Planting: 03.03.10
Date of Observation: 05.06.10

Increase in yield of capsicum about 80%Increase in yield of capsicum about 80%

Average

6.326.328.28.246.846.8MagneticMagnetic

3.505.847.2Normal

Yield, 
kgfruits per 

plant, No
height, 

cm

Water 
treatment



PAKISTAN: Effect of Magnetic Treatment on Seeds GerminationPAKISTAN: Effect of Magnetic Treatment on Seeds Germination
LaboratoryLaboratory of Agronomy of Agronomy DepartmentDepartment, University of , University of AgricultureAgriculture ,, FaisalabadFaisalabad

August 2010August 2010

202222Cotton4

181814Maize3

888882Rice2

808070Mungbean1

MagneticControl

Seeds Germination (%)
CropNo



PAKISTAN:PAKISTAN: Effect of Magnetized Water and Seed on Effect of Magnetized Water and Seed on 
Wheat GerminationWheat Germination

DepartmentDepartment of of Irrigation and DrainageIrrigation and Drainage , University of , University of AgricultureAgriculture ,, FaisalabadFaisalabad
January 2011January 2011

72.1876.2676.2684.2784.2777.4577.45Average, %

67.6967.6978.9378.9387.6487.6472.7572.75Block 4

74.7174.7177.2477.2483.9883.9870.7870.78Block 3

72.7572.7574.4374.4381.7481.7483.4283.42Block 2

73.5973.5974.4374.4383.7083.7082.8682.86Block1

T4= 
NW+NS

T3= 
MW+NS

T2= 
NW+MS

T1= 
MW+MS



PAKISTAN: Magnetic Treatment of Irrigation WaterPAKISTAN: Magnetic Treatment of Irrigation Water
Coriander Seeds Germination Test (Ordinary Soil)Coriander Seeds Germination Test (Ordinary Soil)

July July –– August 2010, Green Gold Pvt. Ltd, FaisalabadAugust 2010, Green Gold Pvt. Ltd, Faisalabad





PAKISTAN: Magnetic Treatment of Irrigation WaterPAKISTAN: Magnetic Treatment of Irrigation Water
Coriander Seeds Germination Test (Ordinary Soil + Compost)Coriander Seeds Germination Test (Ordinary Soil + Compost)

July July –– August 2010,August 2010,Green Gold Pvt. Ltd, FaisalabadGreen Gold Pvt. Ltd, Faisalabad





SUDAN: Physical properties of normal and magnetized waterSUDAN: Physical properties of normal and magnetized water

4.13081.007.3192.596.812+ 8.0 hour

4.13081.207.3172.616.825+ 7.0 hour

4.12981.507.3122.646.843+ 5.0 hour

4.12781.807.3062.666.860+ 4.0 hour

4.12581.987.3002.676.871+ 2.5 hour

4.12882.137.2912.686.893+ 1.0 hour

4.12082.407.2832.706.911Magnetized

4.13280.907.3222.546.792Normal

Specific heat, 
J/(kg*K)*10 3

Dielectric 
susceptibility 
(permittivity)

Viscosity 
dynamic, 

kg/(m*s)*10-4

Capillarity, 
cm

Surface 
tension, n/m 

10-3





Leafs Roots

Effect of magnetic technology on number of leafs and
secondary roots 

SUDAN: Evaluation of Magnetic Technology for SUDAN: Evaluation of Magnetic Technology for 
Vegetable Production Under Drip Irrigation SystemVegetable Production Under Drip Irrigation System

P 1/3: OkraP 1/3: Okra





SUDAN: Evaluation of Magnetic Technology for SUDAN: Evaluation of Magnetic Technology for 
Vegetable Production Under Drip Irrigation SystemVegetable Production Under Drip Irrigation System

Effect of magnetic technology on number of plants,
leafs and secondary roots 

Leafs RootsPlants

P 2/3: JewP 2/3: Jew’’ s mallows mallow





SUDAN: Evaluation of Magnetic Technology for SUDAN: Evaluation of Magnetic Technology for 
Vegetable Production Under Drip Irrigation SystemVegetable Production Under Drip Irrigation System

LeafsPlants

Effect of magnetic technology on number of plants and leafs 

Effect of magnetic technology on leaf area 

P 3/3: RocketP 3/3: Rocket





SUDAN: Soil samples analysis after 2 month of irrigationSUDAN: Soil samples analysis after 2 month of irrigation

0.101.493.0413.911.714.50.948.1560.6420-30

0.131.653.442.012.3141.037.7171.7810-20

0.051.562.781.981.562.81.637.6260.380-10

Magnetized water

01.744.185.485.131.968.1959.0120-30

0.191.194.941.482.281.60.338.2655.8810-20

01.392.292.42.322.460.458.0556.080-10

Normal water

HCBDCaCO3SARNaCa+MgEcepHSPDepths





CONCLUSIONS

I.I. The emission uniformity (EU) was determined for drip literal The emission uniformity (EU) was determined for drip literal 
line, with and without magnetic device. For none magnetized lineline, with and without magnetic device. For none magnetized lines s 
EU was found to be 82% where magnetized line gave EU of 90%. EU was found to be 82% where magnetized line gave EU of 90%. 
This clearly indicates that magnetic treatment of water improvesThis clearly indicates that magnetic treatment of water improvesthe the 
performance of emitters (reduces the effect of clogging and saltperformance of emitters (reduces the effect of clogging and salt
accumulation).accumulation).

II.II. Magnetizing of irrigation water and plants seeds resulted in beMagnetizing of irrigation water and plants seeds resulted in better tter 
establishment of plant growth (particularly, plant density, leafestablishment of plant growth (particularly, plant density, leafs s 
numbers and sizes, roots numbers end lengths).numbers and sizes, roots numbers end lengths).

III.III. It can be conclude that magnetizing of irrigation water and It can be conclude that magnetizing of irrigation water and 
plants seeds may lead to saving in amount of irrigation water coplants seeds may lead to saving in amount of irrigation water coupled upled 
with improving in crop production.with improving in crop production.

SUDAN: Evaluation of Magnetic Technology for SUDAN: Evaluation of Magnetic Technology for 
Vegetable Production Under Drip Irrigation SystemVegetable Production Under Drip Irrigation System





Saline WaterSaline Water
IrrigationIrrigation

(6000 ppm)(6000 ppm)

Normal
Practice

EGYPT: Effect of Magnetic Treatment on Nutrients AvailabilityEGYPT: Effect of Magnetic Treatment on Nutrients Availability
Under Saline Water IrrigationUnder Saline Water Irrigation







3081609414573--Citrus

11432984618080770515Olives

MTWNWMTWNWMTWNWMTWNW

FeKPN
Extractable nutrients (ppm) from root zone

Tree 
cover

EGYPT: Effect of Magnetic Treatment on Nutrients AvailabilityEGYPT: Effect of Magnetic Treatment on Nutrients Availability
Under Saline Water IrrigationUnder Saline Water Irrigation







EGYPT: Nutrient distribution in surface and subsurface soil EGYPT: Nutrient distribution in surface and subsurface soil 
of certain orchards as affected by magnetic water treatmentof certain orchards as affected by magnetic water treatment

Water
Treatment

Soil 
Death

cm
P K Fe

APPLES
Magnetized

water
0-20 189189 180180 157157 205205 8080 4444
20-50 115115 130130 164164 126126 5151 3737

Non-
magnetized

water

0-20 158 96 71 65 19 30

20-50 35 44 50 18 13 12

OLIVE
Magnetized

water
0-20 168168 261261 105105 261261 8585 41
20-50 121121 300300 180180 305305 4747 3939

 

Non-
magnetized

water

0-20 216 182 71 147 21 28

20-50 67 98 18 16 10 10



LYBIA: Olive farm, April 2009LYBIA: Olive farm, April 2009



LYBIA: Olive farmLYBIA: Olive farm
3 months of magnetic treated water irrigation3 months of magnetic treated water irrigation



LYBIA: Olive farmLYBIA: Olive farm
5 months of magnetic treated water irrigation5 months of magnetic treated water irrigation



LYBIA: Olive farmLYBIA: Olive farm
7 months of magnetic treated water irrigation7 months of magnetic treated water irrigation



LYBIA: Olive farmLYBIA: Olive farm
12 months of magnetic treated water irrigation12 months of magnetic treated water irrigation



LYBIA: Olive farmLYBIA: Olive farm
Untreated water irrigationUntreated water irrigation

24 liters of oil per 100 kg of olives24 liters of oil per 100 kg of olives



LYBIA: Olive farmLYBIA: Olive farm
Magnetic device for irrigation water treatmentMagnetic device for irrigation water treatment



36 liters of oil per 100 kg of olives36 liters of oil per 100 kg of olives

LYBIA: Olive farmLYBIA: Olive farm
Magnetic treated water irrigationMagnetic treated water irrigation







This study examines whether there are any beneficial effects of magnetic 
treatment of different irrigation water types on water productivity and yield of snow pea and 
celery plants. Replicated pot experiments involving magnetically treated and non-
magnetically treated potable water (tap water), recycled water and saline water were 
conducted in glasshouse under controlled environmental conditions during April 2007 to 
December 2008 period at University of Western Sydney, Richmond Campus (Australia).

Overall, the results indicate some beneficial effect of magnetically treated 
irrigation water, particularly for saline water and recycled water, on the yield and water 
productivity of celery and snow pea plants under controlled environmental conditions.

The magnetic treatment of recycled water and 3000 ppm saline water respectively 
increased celery yield by 12% and 23% and water productivity by 12% and 24%.

For snow peas, there were 7.8%, 5.9% and 6.0% increases in pod yield with 
magnetically treated potable water, recycled water and 1000 ppm saline water, respectively. 
The water productivity of snow peas increased by 12%, 7.5% and 13% respectively for 
magnetically treated potable water, recycled water and 1000 ppm saline water.

REPORT ON IRRIGATION AND WATER SAVING POTENTIAL REPORT ON IRRIGATION AND WATER SAVING POTENTIAL 
OF MAGNETIC TREATED WATER IN VEGATABLE CROPSOF MAGNETIC TREATED WATER IN VEGATABLE CROPS

University of Western SydneyUniversity of Western Sydney, Australia, Australia



23.723.71111..1111.11.7744.4.4
Water Water 
productivity productivity 

WaterWater

--0.80.8--1.51.5--0.60.6--4.34.3Water use Water use 

14.14.77--0.40.42.2.99--3.23.2MeanMean root root 
dry weightdry weight

2266..9944..3312.012.0--2.02.0
Mean yieldMean yield

dry weightdry weight

22.922.99.9.661122..440.00.0
Mean yieldMean yield

fresh weightfresh weight

3000 ppm3000 ppm1500 ppm1500 ppmSTPSTPpotablepotable

EffectsEffects (%)(%) of magnetic treatment of irrigation waters on celery of magnetic treatment of irrigation waters on celery 
yield parameters, water use and water productivity yield parameters, water use and water productivity 

TTherehere was significant increase in water productivity based on freshwas significant increase in water productivity based on fresh weight by weight by 
applying magnetically treated 3000 ppm saline water, 1500 ppm saapplying magnetically treated 3000 ppm saline water, 1500 ppm saline water and line water and 
recycled water when compared with the controls. Similar trends wrecycled water when compared with the controls. Similar trends were alsoere alsoobserved observed 
for the water productivity based on dry weight, but thefor the water productivity based on dry weight, but theincrease for 1500 ppm increase for 1500 ppm 
saline water was not significant.saline water was not significant.



12.612.6--0.10.17.57.512.112.1Water Water 
productivityproductivity

WaterWater

--5.85.8--0.30.3--1.41.4--3.83.8Water useWater use

8.78.74.24.2--3.13.1--3.73.7
MeanMean root root 

dry weightdry weight

2.62.6--0.40.40.50.50.40.4MeanMean shoot shoot 
dry weightdry weight

8.28.21.71.76.96.910.810.8Mean yieldMean yield

dry weightdry weight

6.16.11.11.16.06.07.97.9Mean yieldMean yield

fresh weightfresh weight

1000 ppm1000 ppm500 ppm500 ppmSTPSTPpotablepotable

EffectsEffects (%)(%) of magnetic treatment of irrigation waters on of magnetic treatment of irrigation waters on snow peassnow peas
yield parameters, water use and water productivity yield parameters, water use and water productivity 

For water productivity based on fresh weight basis, the effects of the magnetic 
treatment were significant for potable water, recycled water and 1000 ppm saline
water. Similar trends were also observed for water productivity based on dry weight 
basis, but the effect of magnetic treatment was non-significant for recycled water.



4.24.20.00.06.76.75.25.2Water Water 
productivity productivity 

WaterWater

--2.12.1--2.22.20.10.1--4.84.8Water use Water use 

4.84.8--1.91.99.79.70.00.0
Mean yieldMean yield

dry weightdry weight

5.75.7--1.91.98.18.11.251.25
Mean yieldMean yield

fresh weightfresh weight

3000 ppm3000 ppm1500 ppm1500 ppmSTPSTPpotablepotable

Effects Effects (%) (%) of magnetic treatment of irrigation waters on mean of magnetic treatment of irrigation waters on mean 
values of values of peaspeasyield parameters, water use and water productivity yield parameters, water use and water productivity 
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Magnetic Treatment of Irrigation Water and Magnetic Treatment of Irrigation Water and 
Snow Pea and Chickpea Seeds Enhances Early Snow Pea and Chickpea Seeds Enhances Early 

Growth and Nutrient Contents of SeedlingsGrowth and Nutrient Contents of Seedlings

Harsharn S. Grewal 
Basant L. Maheshwari

School of Natural Sciences, 
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NSW, Australia



Effects of Magnetic Treatment of IrrigationEffects of Magnetic Treatment of Irrigation Water and Seeds on Water and Seeds on 
Seedling Emergence and Emergence Rate IndexSeedling Emergence and Emergence Rate Index(ERI)(ERI)

SSNSS

0.652

(43.2)

0.688

(83.3)

87.5 

(27.3)

93.8

(50.1)
MTWS

0.625

(37.3)

0.500

(33.2)

81.3 

(18.2)

68.8 

(10.1)
MTS

0.688

(51.0)

0.532

(41.6)

93.8 

(36.4)

75.0 

(20.0)
MTW

0.4550.37568.862.5Control

ChickpeaSnow PeaChickpeaSnow Pea

ERI, %Emergence, %
Treatments



Effects of Magnetic Treatment of Irrigation Water and Seeds on Effects of Magnetic Treatment of Irrigation Water and Seeds on 
Mean Shoot and Root Dry Weights ofMean Shoot and Root Dry Weights ofSeedlings Seedlings 

((20 Days After Sowing20 Days After Sowing))

NSSSS

88.7

(-0.7)

37.10

(-3.9)

49.3

(6.5)

67.1

(7.8)
MTWS

89.8

(0.5)

38.95

(0.8)

48.2

(4.1)

69.1

(11.0)
MTS

90.8

(1.6)

43.11

(11.6)

55.5

(19.8)

77.6

(24.7)
MTW

89.438.6246.362.3Control

ChickpeaSnow PeaChickpeaSnow Pea

Root weight, mg/plantShoot weight, mg/plant
Treatments



Effects of Magnetic Treatment of Irrigation Water and Seeds on Effects of Magnetic Treatment of Irrigation Water and Seeds on 
Increase ofIncrease ofSnow Pea Seedlings Nutrient Contents (Snow Pea Seedlings Nutrient Contents (%% ))

((20 Days After Sowing20 Days After Sowing))

water and seedsseedswater

5.0017.5019.17B

20.0525.2636.98Mn

6.2514.3714.65Fe

5.0512.1220.20Cu

16.4919.0617.34Zn

6.8515.0736.99Na

5.628.9913.11S

5.209.8314.45Mg

16.6727.7833.33Ca

3.348.7614.43K

1.733.977.25P

8.3711.3122.56N

Magnetic Treatment of
NutrientNutrient ss



Effects of Magnetic Treatment of Irrigation Water and Seeds on Effects of Magnetic Treatment of Irrigation Water and Seeds on 
Increase ofIncrease ofChickpeasChickpeasSeedlings Nutrient Contents (Seedlings Nutrient Contents (%% ) ) 

((20 Days After Sowing20 Days After Sowing))

water and seedsseedswater

2.835.6612.26B

2.044.0812.24Mn

3.213.2117.65Fe

0.79-1.0111.47Cu

8.527.3914.49Zn

-4.51-2.763.78Na

-2.22-1.1111.11S

12.2814.0418.42Mg

1.010.3413.76Ca

6.024.5816.10K

6.636.3311.45P

5.454.4616.53N

Magnetic Treatment of
NutrientNutrient ss



CONCLUSIONCONCLUSION

1.1. The treatment of irrigation water and seeds withThe treatment of irrigation water and seeds withmagnetic fields for a brief magnetic fields for a brief 
exposureexposure significantly increased seedling ERI significantly increased seedling ERI (33(33--83%)83%) and shoot dryand shoot dry
weight weight (4(4--25%)25%) in both snow peas and chickpeas.in both snow peas and chickpeas.

2.2. The MTWThe MTW resulted in a significant (P<0.05) increase in N, K,resulted in a significant (P<0.05) increase in N, K,Ca, Mg, S, Ca, Mg, S, 
Zn, Fe and Mn contents in snow pea Zn, Fe and Mn contents in snow pea (13(13--37%) 37%) andand chickpeas seedlingchickpeas seedling(11(11--
18%)18%)..

3.3. TThe MTS resultedhe MTS resultedin an increase in N, Ca, S, Zn, Fe and Mn contents forin an increase in N, Ca, S, Zn, Fe and Mn contents for
snow peas seedlings snow peas seedlings (9(9--28%) 28%) onlyonly..

4.4. The MTW was moreThe MTW was moreeffective than the MTS for seedling emergence andeffective than the MTS for seedling emergence and
seedling growth. seedling growth. 

5.5. There was no additional advantageThere was no additional advantagegained by treating both irrigation water gained by treating both irrigation water 
and seeds forand seeds forany of the attributes of snow pea and chickpeaany of the attributes of snow pea and chickpeaseedlings, seedlings, 
except for aexcept for asignificant increase in seedlingsignificant increase in seedlingemergence percentage of snow emergence percentage of snow 
peas peas (50%)(50%)when comparedwhen comparedwith the control.with the control.



AUSTRALIA: BeforeAUSTRALIA: Before IntastallingIntastalling Magnetic System.Magnetic System.
The trial began with only 40 treesThe trial began with only 40 treesof papayaof papaya……



…… after the trial 400 trees were plantedafter the trial 400 trees were planted



AUSTRALIA: AUSTRALIA: Inspecting the Inspecting the RResultsesultson Papaya on Papaya GGrowth with 4860 ppm TDSrowth with 4860 ppm TDS


