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Development of a New Water Magnetization System and
Determination the Effect of Magnetic Water on the Germination of
¥Wheat seeds

E.Zarei, M.Shafiee Alavijeh
) M.Kasraei, Kasraei@shirazu.ac.ir
AY

ABSTRACT

Magnetic water is a Rewprocedure in increasing water efficiency. The aim of study was development of a
new water magnetizatign'system and determination the effect of this magnetic water on germination indices
of wheat seeds. For this purpose, a device manufactured, so, the water could maintained for a considerable
time in the magh@ti¢ field. The treatments were included five wheat cultivars (Roshan, Sardari, Shiraz, Falat
and Yavarus)y,thi€e levels of magnetic field (100, 150, 200 mT), three levels of time (30, 60, 120 min) and a
control samp\le (not effected by magnetic field) for each cultivars. Study cases were germination rate and
percentage#Tests arranged by factorial experiments and completely random plan in three repetitions and were
studyNin\SAS software with LSD test. Results showed, effect of magnetic water on germination indices
compared to control sample were significant. Roshan cultivar had the maximum average of germination
percentage and rate.

Keywords: magnetic water, germination rate, germination percentage, wheat, magnetic field
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Figure 1. Magnetic Water Supply and Power Supply.
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Table 1-3. Results of analysis of variance on germination rate

Source Degree of freedom Total squares Average squares F
Cultivar (V) 4 43202.652 10800.663 661.19™
Field (F) 2 604.31704 302.15852 18.5"
Time (T) 2 400.20835 200.10417 12.25™
V*F 8 567 70.875 4.34™
V*T 8 1262.1187 157.76484 9.66™
FT 4 236.12075 59.03019 3.61™
V*F*T 16 1047.4364 65.46478 4.01™ \
Error 90 1633.5228 16.33523
Coefficient of variation 11.7953 N
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Table 3-2. Comparison of the mean square and time interaction 0in'the measured traits
AN

Magnetic Field Time (min) Germination GErmination
(mT) rate A" percentage
0 0 28.534F 59.2¢

30 30.877PE% 60.133¢
100 60 32.72°P 64.133F
120 32881F 63.285¢
30 :33.584<0 63.7338¢
150 60 3 ¥32.433¢P 67.0675
120 £ 39.7427 77.067A
30 34.9798¢ 65.28C
200 608 37.74978 804
120 39.171A 66.9338
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Table 3-3. C\:omparison of the effect of magnetic field intensity on germination rate in each cultivar

hilagrz:e;llc_:)Fleld Yavarus Falat Shiraz Roshan Sardari

0 10.4167¢ 20.68 7.8¢ 57.289A 46.567A

100 10.5278¢ 30.567A 12.02598 58.911A 48.733A

\ 150 19.79268 34.159A 14.213A 59.483A 48.619
200 24.1426” 38.11304 14.22044 60.111~ 49,911~
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Table 4-3. Comparison of the mean of triple interaction of the cultivar of the magnetic field and time in relation

to the germination rate trait

Magnetic Field Tlr_ne Yavarus Falat Shiraz Roshan Sardari
(mT) (min)
0 0 10.41KL 20.617 7.8- 57.28AC 46.56°
30 9.35 KL 24.011 9.1KL 61.252 50.66¢P
100 60 10.55 Kb 33.97E6 14.03t 57.17AC 48.12°
120 11.68 Kb 33.70EC 12.93KL 58.31A8 47.41P N
30 9.81 Kb 36.78FF 11.17KC 61.25% 48.9P
150 60 10.23 Kb 31.3F¢ 15.21t 57.6AC 47.83%%
120 39.32F 34,3986 16.26°K 59.6AB 49.12°
30 11.45KL 36.91FF 12.53KL 60.75A8B 53:248P
200 60 28.48CH 38.41FF 13.85't 59.33AB \\48.65'3
120 32.48EC 39.01F 16.27°K 60.25"8 & 47.83P
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Table 5-3. Results of analysis of variance opfgermination percentage

Source Degree of freedom Totalisquares Average squares F
Cultivar (V) 4 100858.9 25214.725 378.52™
Field (F) 2 \ 1738.0148 869.0074 13.05™
Time (T) 2 S 1391.1704 695.5852 10.44™
V*F 8 1404.8 175.6 2.64"
V*T 8 N 2568.5333 321.0667 4.82"
FT 4 8 2148.563 537.1407 8.06™
V*F*T 16 12057.956 753.6222 11.31™
Error £90 6661.3333 66.6133
Coefficient of variation 12.24255
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Table 6-3. Comparison of the mean of triple interaction of the cultivar of the magnetic field and time in relation

to the germination rate trait

Magnetic Field Tlme Yavarus Falat Shiraz Roshan Sardari
(mT) (min)
0 0 37.33¢ 66" 16X 94.66A8 828BE
30 40.666H 526 18.66°K 1004 89.33AC
100 60 38¢! 66.665F 29.33HK 97.33A8 89.33AC
120 37.33¢! 69.33FF 22.66'K 97.33A8 89.33AC= 88§
30 33.33% 78.66°F 18.66°K 1004 88AD
150 60 36.66°! 69.33FF 37.33¢! 98.66% 9334
120 101.33~ 72FF 18.66°K 98.66" 94:66"°
30 36.55¢! 69.33FF 24'K 1007 968
200 60 98.664 73.33PF 30.661K 1004 QO 97.33AB
120 40CH 81.33BF 22.66'K 100~ «w  90.66”C
(LSD5%) ws,ls5 ,lo sime M S e By shlo slacnSile oygim ,2 5
QO
> G5 ais -

N
L 2,05 0525 (s losine DB o sl o iliee Bl (gl (S5l j0 a8 conl ] c;?l"" @S Galsx ey (o2 5
6o e NS 45" 0y0 ) oanline (Jjailez St s (o 5 e 480 Yo ylo) 50 g M dee WO g V¢ 0 slalane 10 gy ol 50 939 ol
g oolital oS (55 Bro Caz FpS e c«'a:!\;‘\df Sl g 5 0,08 2575 Glare ghaw 90 (nl 0
gy 185 30 (g )5 o8 L (6l sinn Dglis plB | ded 5o gunrboliie lave Zobdl Dolis o5 ol i Sl o)l Jol> gl
5 0l 9 Ohe g (S 5l Cenl S cnlplis B (g loh 03 Zolaelll (6 )loSxe SIS 45 0b osaline (Siailez we ) (n Fte
3 .a)_f oolazw! )-’Uﬁu“’ As 6‘}.’ 9 w;é)

A http://biosystemcongress.basu.ac.ir



0
SilSo (qwikigo (oo 0 SIS (puodd 3 )% @

O 2 & gl 350 g poianson g9 g &
L A A
&=l -0

Abdul-Baki, A. A., & Anderson, J. D. (1973). Vigour determination in soybean seeds by multiple criteria. Crop Science, 13, 630-
637.

Amaya, J. M., & Carbonell, M. V., & Martinez, E., & Raya, A. (996). Effects of stationary magnetic fields on germination & growth
of seeds. Horticulture Abstract, 6, 1363.

Basant, L., & Maheshwari, & Harsharn Singh Grewa. (2009). Magnetic treatment of irrigation water: its effects on vegetable erop
yield & water productivity. Agriculture Water Management, 96, 1229-1236. N\

Carbonell, M. V., & Diaz, J. E,, & Florez, M. (2002). Influence of magnetic treatment on evaporation \of water.

http://www.magnetize.com. QO

Crolet, J. L., & Lelion, J. (1988). Experimental evaluation of the effectiveness of a magnetic antiscaling devige. Techm Science
AN

Meth L’Eau, 83, 435-442. 3

Danilov, V., & Bas. T., & Eltez, M., & Rizakulyeva, A. (1994). Artificial magnetic field effects on yield" & quality of tomatoes.
Acta Horticulture, 366, 279-285. O

Duarte Diaz, C.E., & Riquenes, J. A., & Sotolongo, B., & Portuondo, M. A., & Quintana, E Q & Perez, R. (1997). Effects of

magnetic treatment of irrigation water on the tomato crop. Horticulture Abstract, 69, 494. w3

Esitken, A., & Turan, M. (2004). Alternating magnetic field effects on yield and plant nutrient element composition of strawberry
(Fragaria-ananassa cv. Camarosa). Acta Agric. Scand., Sect, B. Soil Plant Science .544,135-139.

N
Alimi, F., Tlili, M., Amor, M. B., Gabrielli, C., & Maurin, G. (2007). Influence of magnetic field on calcium carbonate
precipitation. Desalination, 206(1-3): 163-168.

Grutsch, J. F., & McClintock, J. W. (1984). Corrosion & deposit controkdh alkaline cooling water using magnetic water treatment
at Amoco’s largest refinery. Paper No. 330, Corrosion 84, National Association of Corrosion Engineers, New Prleans.

N\
Higashitani, K., Kage, A., Katamura, S., Imai, K. & Hatade, S. Q9\93). Effect of magnetic field on formation of CaCOs particles.
Journal of Colloid & Interface Science, 156(1), 90-95. AN

Higashitani, K., Okuhara, K. & Hatade, S. (1992). Effects@f'magnetic fields on stability of nonmagnetic ultrafine colloidal particles.
Journal of Colloid & Interface Science, 152(1), 125-1\31.

Lin, I. J., & Yotavat, J. (1990). Exposure of itfigation & drinking water to a magnetic field with controlled power & direction.
Journal of Magnetism & Magnetic Matenials, 83, 525-526.

Podleoeny, J., & Pietruszewski, S., & PQd}eoena, A. (2004). Efficiency of the magnetic treatment of broad bean seeds cultivated
under experimental plot Conditigns..International Agrophysics, 18(1), 65-72.

4 http://biosystemcongress.basu.ac.ir


http://www.magnetize.com/

