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Modifying a Magnetic Field Apparatus for Determining the Effect of
Imposing Barely (Hordum Vulgare L.) Seeds in Uniform and Non-
Uniform Field on Germination Indices

K.Bahrami, M.Shafiee Alavijeh
M.Kasraei, Kasraei@shirazu.ac.ir

ABSTRACT

Barely after wheat, rice and maize is the major summit. Germination, is the complex process in plant growth
and it’s impact on seedling establishment can increase performance. One way of increasing the power or
germination, is the use of magnetic field. The aim of this study was to evaluate the effect of uniform and non-
uniform magnetic field on germination percentage and germination rate. For this purpose, an electro magnet
that was built for create magnetic field was improved. In this research a factorial experiment in a completely
randomized design with three replications was used. The treatment, included three barely cultivars (Reyhan,
Fasih and Yousef), three levels of uniform magnetic field (150, 200 and 250 mT) and three levels of non-
uniform magnetic field (0.5, 1.5 and 2.5 mT), three levels of time (5, 120 and 180 minute) and control (without
exposure to the field). The results showed that the uniform magnetic field 150 mT had the greatest effect on
germination percentage and germination rate had the best performance compared to other treatments. Also the
0.5 mT in non-uniform magnetic field was the most effective treatment on germination percentage and
germination rate. In 5 minutes germination rate was higher than the others but the germination percentage in
uniform magnetic fields was better than the others at the time of 120 minutes.
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Table 1-3. Results of analysis of variance on germination rate in uniform and non-uniform magnetic field

Average squares  Average squares of

Source Degree of freedom of uniform field Non-uniform field
Field (E) 2 2.45™ 53.46"
Time (T) 2 63.76™ 4,03
Cultivar (V) 2 2947.99™ 2911.62™
E*T 4 59.06™" 8.15M
E*V 4 38.90" 22.93m
T*V 4 13.08m 24.10m
E*T*V 8 47.89™ 20.84"s
Error 60 11.06 12.66
Coefficient of variation 13.93 15.73
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Figurel. Comparison of the mean of effect of non-uniform magnetic field intensity on germination rate.
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Table 2-3. Results of analysis of variance on germination percentage in uniform and non-uniform magnetic field.

Average squares  Average squares of

Source Degree of freedom of uniform field Non-uniform field
Field (E) 2 64.22" 882.78"
Time (T) 2 520.29" 73ns
Cultivar (V) 2 9516.89"™ 8523.31™
E*T 4 463.36™ 157.75™
E*V 4 233.64" 382.39"
™V 4 218.10" 179.94ns
E*T*V 8 284.73" 207.95"
Error 60 111.60 137.74
Coefficient of variation 13.25 14.46
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