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Optimization of Duration and Intensity of Uniform Magnetic Field
for Water and Seed of Two Wheat (Triticum aestivum L.) Cultivars by
Response Surface Methodology

M. Shafiee Alavijeh'", M. Kasraei’, A. R. Khoshroo®

1. Former Graduate Student, Department of Biosystems Engineering, University of Shiraz
2. Faculty Member, Department of Biosystems Engineering, University of Shiraz
3. Faculty Member, School of Agriculture, University of Yasouj

Abstract

Using a magnetic field for water and seed of plants is a new way to increase water productivity and
seed germination rate. The aim of this study was to determine the most suitable magnetic treatment for
seed placement of five wheat cultivars and their water use. Magnetizing system was used to magnetize the
seeds and water in the Biosystems Engineering Department of Shiraz University. The measured indices
were germination rate and percentage, seed length vigor index and seed weight vigor index. Treatments
included two wheat cultivars of Sardari and Shiraz, five levels of magnetic field density for seed and water
(E1=0, E,=50, E3=100, E4=150 and Es=200 mT) and five time levels for the magnetic field were (T,=0,
T,=45, T5=60, T4=75 and Ts=120 min). In each cultivar a control treatment without being exposed to the
magnetic field was also considered. Response surface methodology (RSM) in Design Expert software was
used to determine the optimum field density treatment and magnetic field exposure time. In Shiraz cultivar,
the experiment, which had been experimentally seeded for 120 minutes in a 200 mT magnetic field without
water magnetization, had the highest germination rate and percentage, seed lenght and weight vigor index,
which increased with respect to Control was 90%, 45%, 1.5 and 1.48 fold, respectively. For Sardari
cultivar, control was considered as optimal treatment.
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