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Fig.1. Magnetic field generating device with 0-500 mT (1- Spiral tube, 2- Magnetic field coil, 3- Pump, 4- DC Power
supply)
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Table 1- Results of ANOVA on dry weight

& @3ljl aa p I Olarge Olu o (5o Foayps
Source df Total squares Average squares F
Cultivar (V) 4 0.0078658 0.0019664 16.41
Field (F) 2 0.0258939 0.0129469 108.04™
Time (T) 2 0.0046451 0.0023226 19.38™
V*F 8 0.0034712 0.0004339 3.627
V*T 8 0.0014024 0.0001753 1.46™
F*T 4 0.0111346 0.0027837 23.237
V*E*T 16 0.0022979 0.0001436 1.27
Error 90 0.0119832 16.33523

Coefficient of variation 15.22725

** Significant at 1% of probability levels and ns Non-Significant
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Table 2- Comparison of the mean of triple interaction of the cultivar of the magnetic field and time (Dry weight trait)

b lde (ylane ol ovalal o) S o3, Iy ey edy G b,
Magnetic field (mT)  Time (min) Yavarus Falat Shiraz Roshan Sardari

0 0 0.045 O-R 0.042 R 0.042QrR  0.0450-R 0.053 L-R

30 0.055 K-R 0.045 P-R 0.051N-R  0.074 G-L 0.064 J-Q

100 60 0.083 F-J 0.055 K-R 0.065 J-P 0.083 F-J 0.1133 AB

120 0.090 C-H 0.061 K-R 0.090c-H 0.103B-F 0.104 B-F

30 0.084 E-G 0.073 G-M 0.066 I 0.076 G-K 0.094 B-G

150 60 0.083 F-J 0.087 D-I 0.074G-L  0.089 C-H 0.107 A-D

120 0.124 A 0.098 B-F 0.093B-G  0.105 A-E 0.110 A-C

30 0.067 1-0 0.056 K-R 0.063 J-R 0.074 G-L 0.070 H-N

200 60 0.054 K-R 0.049 N-R 0.048 N-R  0.059 K-R 0.063 J-R

120 0.051 M-R 0.046 O-R 0.044pP-R  0.052 M-R 0.057 K-R

(LSD5%) 5,085 )lbuhm M| S e gy &b dl.aau..i»\...o Ogs s 5D
Means in each column with the same letters according to LSD test has no significant difference on probability of 5%.
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Table 3- Results of ANOVA on germination rate

& @3l 4y S5 Ol yo Sl o (ke Foups
Source df Total squares Average squares F
Cultivar (V) 4 43202.652 10800.663 661.19"
Field (F) 2 604.31704 302.15852 1857
Time (T) 2 400.20835 200.10417 12.257
V*F 8 567 70.875 434"
V*T 8 1262.1187 157.76484 9.66"
F*T 4 236.12075 59.03019 3.617
V*F*T 16 1047.4364 65.46478 4017
Error 90 1633.5228 16.33523

Coefficient of variation 11.7953

** Significant at 1% of probability levels
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Table 4- Comparison of the mean of triple interaction of the cultivar, magnetic field and time (Germination rate trait)

wnblize ol ol 9,9l o) O o8 i o8y Owigy ey Gyl S,

Magnetic field (mT) Time (min) Yavarus Falat Shiraz Roshan Sardari
0 0 10.41%t 20.61° 78" 57.28 A°C 46.56 °

30 9.35 Kt 24011 91Kt 61.25 4 50.66 <P

100 60 10.55 K- 33.97F¢ 14.03 %% 57.17 A€ 48.12°

120 11.68 K- 33.70F¢ 12.93 K- 58.31°8 47.41°

30 9.81 K 36.78 FF 11.17 K 61.25 A 48.9°P

150 60 10.23 K- 313F¢ 152 't 57.6 A€ 47.83°

120 39.32F 34.39E¢ 16.26 ¢ 59.6AB 49.12°
30 11.45 Kt 36.91FF 1253 Kt 60.75 "B 53.24BP

200 60 28.48 ©H 38.41 FF 13.85%t 59.33 /B 48.65 P

120 32.485C 39.01F 16.27 X 60.25 A8 47.83°

(LSD5%) 5,15 M re OS] S yiie Bg > g sl (1 Sbo (ygiw o )
Means in each column with the same letters according to LSD test has no significant difference on probability of 5%.
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Table 5- Results of ANOVA on germination percentage

& 311 e JS Olasyo Oluye ke Foups
Source df Total squares Average squares F
Cultivar (V) 4 100858.9 25214.725 378.52
Field (F) 2 1738.0148 869.0074 13.057
Time (T) 2 1391.1704 695.5852 10.44”
V*F 8 1404.8 175.6 2.64"
V*T 8 2568.5333 321.0667 4827
F*T 4 2148.563 537.1407 8.06"
V*E*T 16 12057.956 753.6222 11.317
Error 90 6661.3333 66.6133
12.24255

Coefficient of variation

Loy gy 9 hop> Sy Jleis] o 53 b ine cia T 5"
*and *: Significant at 1% and 5% of probability levels, respectively.
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Table 6- Comparison of the mean of triple interaction of the cultivar, magnetic field and time (Germination percentage

trait)
wnblize ol ol o¥9,lab ol O o8, i o8y Omigypdy Gl oS,
Magnetic field (mT) Time (min) Yavarus Falat Shiraz Roshan Sardari
0 0 37.33 %1 66 " 16 ¥ 94.66 B 82 BF
30 40.66 1 52C 18.66 ¥ 1004 89.33AC
100 60 38 ¢ 66.66 £ 29.33HK 9733”48 89.33 AC
120 37.33 ¢! 69.33 EF 22.66 '€ 97.33 A8 89.33 A°C
30 3333 78.66 T 18.66 ¥ 100 A 88 AP
150 60 36.66 © 69.33 FF 37.33 ¢ 98.66 A 93.3 A€
120 101.334 72 FF 18.66 ¢ 98.66 * 94.66 "B
30 36.55 & 69.33 FF 24 1004 96 "B
200 60 98.66 A 73.33PF 30.66 1K 1004 97.33 /B
120 40 °H 81.33 BF 22.66 'K 1004 90.66 A°

(LSD5%) 15,55 5 ze SMis] S o g > gl (o puSSlio ygiw 520
Means in each column with the same letters according to LSD test has no significant difference on probability of 5%.
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Table 7- Results of ANOVA on seed length vigor index

& @3l3l 4y 5 ©laype Olasyo (0Ske F oy
Source df Total squares Average squares F
Cultivar (V) 4 1512.2043 378.05107 1811.06
Field (F) 2 36.383066 18.191533 87.157
Time (T) 2 19.258356 9.629178 46.13"
V*F 8 35.279014 4.409877 21.13"
V*T 8 46.16401 5.770501 27.64"
F*T 4 59.81411 14.953528 7164
V*F*T 16 21419311 13.387069 64.137
Error 90 20.874541 0.208745

Coefficient of variation 8.368934

Juopd S Jlass ] e 43 o gme **
** Significant at 1% of probability levels

ok ais Cao b byl 3 loj 5 (awmblize ()i (v8) alaw blite 3l Ske dwslis —A Jgan
Table 8- Comparison of the mean of triple interaction of the cultivar, magnetic field and time (Seed length vigor index

trait)
wablize ol olej o919l o) O o8 i by Omigypdy Gl oS,

Magnetic field (mT) Time (min) Yavarus Falat Shiraz Roshan Sardari
0 0 1.407"5 2.695MN 0.656° 9.712CF 8.128"

30 1.697°R 4.390" 1.028% 9.2405" 9.4375C

100 60 1.514"S 4.026" 1.338"S 8.452M! 90085

120 117198 4.497" 112098 7.602° 9.110%H

30 1.012F 4.868" 1.4657° 8.9265" 8.623%"

150 60 0.846%S 4.073" 1.911N°  10.4665C 9.382F°¢

120 8.860%" 4.412" 0.740° 8.793" 9.663°F

30 1.440™° 2.485M° 0.953%° 10.866° 9.586°F

200 60 10.3418°P 4.195" 2.168M° 12.4697 9.568°F

120 12459 5.737% 2.784M 9.2805" 9.561°F

(LSD5%) 5,15 jls gxe M) S yiite By> gl (oSSl gt s
Means in each column with the same letters according to LSD test has no significant difference on probability of 5%.
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Table 9- Results of ANOVA on seed weight vigor index

e @33l 4y S ©lasye Slagye Silie F oo
Source df Total squares Average squares F
Cultivar (V) 4 3.1870522 07967631 289.85
Field (F) 2 0.1829764 0.0914882 33.28”
Time (T) 2 0.2330747 0.1165374 42.39
V*F 8 0.0208523 0.0026065 0.95™
V*T 8 0.3565774 0.0445722 16.217
F*T 4 0.0648139 0.0162035 5.89"
V*F*T 16 0.3547011 0.0221688 8.06"
Error 90 0.2748889 0.0027489

Coefficient of variation 14.38446

M me pAe NS 5 doy> Sy o p3 I3 ime *

*

** Significant at 1% of probability levels and ns Non-Significant
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Table 10- Comparison of the mean of triple interaction of the cultivar, magnetic field and time (Seed weight vigor

index trait)
b lide 5l ole; #9519k o8, RSN I ed, gyl (Sl el

Magnetic field (mT) Time (min) Yavarus Falat Shiraz Roshan Sardari
0 0 0.347°M 0.247™M" 0.112° 0.484FC 0.538PF

30 0.124%° 0.249%P 0.106° 0.363 0.374%K

100 60 0.1329° 0.443% 0.106° 0.437%7 0.545F

120 0.112% 0.259-" 0.1657 0.655"8 0.645°

30 0.122F° 0.346™ 0.260-" 0.3837K 0.480F 1

150 60 0.292K° 0.4825¢ 0.250-" 0.576%F 0.6428¢
120 0.318KN 0.260-" 0.1389° 0.6418¢ 0.618%P

30 0.218"R 0.381" 0.205°° 0.570°%F 0.434%7

200 60 0.349+ 0.304K° 0.207°S 0.430%” 0.660°8

120 0.109° 0.478%" 0.229N-C 0.64085¢ 0.739"

(LSD5%) 55)5 jls size N3] S yuitio B> shyls (olo Sl g p 5o
Means in each column with the same letters according to LSD test has no significant difference on probability of 5%.
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Introduction

Cereals as one of the most important sources of food plants could provide more than 70% of the food for the
human population. Passing of water from the magnetic field is among approachable methods in order to reduce
the total amount of water used for irrigation. Moreover, magnetized water is a new concept for increasing the
water efficiency. Therefore, this study was aimed to investigate the effects of the magnetized water on some of
features containing dry weight, germination velocity and percentage, length and weight vigor indices of five
common wheat cultivars including Roshan, Sardari, Shiraz, Falat and Yavarus, to introduce the best cultivar
considering the growth and germination indices as well as water and energy efficiency.

Materials and Methods

To perform this experiment, a device with a magnetic field of 500 millitesla was constructed to accommodate
both the water path and the placement of seeds in the magnetic field. To perform the experiments, 10 seeds in 4-
kg vases and 25 seeds in each Petri dish were cultivated in the greenhouse and laboratory, respectively. The
experiments were carried out in the form of completely randomized factorial design. The factors are considered
as the duration time of keeping the water in the magnetic field (three levels of 30, 60 and 120 minutes), the
intensity of the magnetic field (three levels of 100, 150, and 200 millitesla), and five wheat cultivars (Roshan,
Sardari, Shiraz, Falat and Yavarus) in three replications.

Experiments related to the both of rate and percent of germination and for dry weight were performed at
room temperature in the laboratory and greenhouse under controlled conditions, respectively. The measured data
were analyzed using SAS software. The F test was used to determine the significant level of treatments. The
comparison of the means was evaluated using LSD test.

Results and Discussion

The obtained results, showed that the effect of magnetic water on all growth and germination indices
compared to control samples was significant. Under the 150 millitesla and 120 minutes treatment, the Yavarus,
Roshan and Sardari cultivar had maximum dry weight, respectively. The Roshan cultivar had the maximum
germination velocity at 100 and 150 millitesla and duration time of 30 minutes. Moreover, the maximum
germination percentage was found in the Roshan cultivar, which did not have a significant difference with
Yavarus cultivar. The Roshan cultivar in 200 millitesla field and duration time of 60 minutes, had the maximum
percentage of length vigor index, which showed a significant difference with other averages.

In general, Roshan and Sardari cultivars had more length vigor index than other cultivars. Sardari cultivar
had maximum percentage of weight vigor index under 200 millitesla and 120 minutes duration time, which had
no significant difference with the percentage of weight vigor index at the same field level and with duration time
of 60 minutes.

Conclusions

According to the obtained results to achieve the maximum value of dry weight, it is better to use the Yavarus
cultivar. It is recommended to use the Roshan cultivar with the lower level of magnetic field and duration time to
attain the maximum value of the germination velocity and percentage. To get the maximum value of the length
vigor index and the weight vigor index the Roshan and Sardari cultivars, and the Sardari cultivar with field of
200 milli Tesla and lower duration time are preferred.
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