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ABSTRACT

The effect of magnetic field on the germination of Zea mays seeds has been studied in the present work. Seeds were
magnetically exposed to static magnetic field strength of 50mT for different time of exposure, 0.25, 0.5, 1 h,
respectively. The goal, is to observe biochemical changes and stimulation effect on the germination of Zea mays
plants. The effect of the exposure rate on the root growth, radicle length and protein percentages were discussed
and datistic significance analysis was assessed for the differences between the average values of samples and
controls. It is found that variable magnetic field exposure time rate (100 mT/hr) is a very significant factor in
influencing the germination process of seeds Zea mays in compared with non treated seeds. It is observed, that the
root length, radicle length and protein percentage increased by 31.14%, 4.15% and 11.32% respectively.
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INTRODUCTION

Many of us are not aware that magnetism has awcteffe the biological objects, until the year 18&&en Louis
Pasteur discovered that magnetism affects plamivtgravhen he was experimenting on the fundamentéls o
fermentation .He found that the earths magnetidectsf the growth of the plants. The concept carfiectively
utilized in agricultural areas. Studies were coméddor the first time by Savostine 1930 [1], whaserved 100%
increases in the rate of elongation of Wheat seedimder influence of magnetic field. Since thennynagreat
scientific and experimental works were introducegeeially in the agriculture field. Several studies/e proved
that the effect of static magnetic field on thengi@ation, sprouting and early growth in the plaoitglifferent plant
seeds [2-7].

Magnetic field treatment of seeds leads to accederaf plants growth, proteins biosynthesis anat mevelopment
[8,9].The scientific reports of numerous authorevetd that the magnetic field exposure increasesiigation of
non-standard seeds and improves their quality., Agong influence on the fast initial growth staafethe plans
after the germination is well known [10, 11] comgxhrwith those, which have growth out of the magnééld

influence. The present study aimed to assess ftheteof magnetic field of 50 mT on the growthtbé primary
roots length, radicle length and percentage proiriseeds of Zea mays.

MATERIALS AND METHODS

2.1. Exposure System
Thinking about the possible influence of static metge field on early growth of plants, we developkd apparatus

shown in figure 1. The system consists of an inoluftvinding coil), ammeter, voltmeter and power [g@yp The
Zea mays growing seeds were under the influence of 50mTnatg field.
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Figure 1. Photograph of exposure system

2.2. Experimental setup

Zea mays variety of Bohooth 106 were used as the test naht®ubject in this study and four groups wereosfing
with distilled water with initial temperature 28 through 24 hr, after germination the samples ustlely, exposed
to round permanent magnets of about 50 mT throuffgreht exposure times (0.25, 0.5, 1) hr. Fivedseleave been
placed in each Petri dish and over each, an watsspdr support in a Petri dishes. After the watas added all
Petri dishes were left for 24 hr. The Petri distvese divided in four experimental groups, each groonsisting of
three Petri dishes. From each group one Petriwéhselected as control. We marked the Petri diabdsllows:
the first group marked as;MB,,C,(reference group)the second group &3 A,), third group (BB3B,4) and fourth
group (GC3;C,). All groups were exposed to 50 mT for differerpesure times (0.25, 0.5,1)hr respectively, except
the reference group. The environmental conditiarth @s temperature, humidity and illumination afrfgroups of
Zea mays seedsare maintained, as shown in Table 1.

Table 1. The temperature, humidity and illuminatimmditions for each group of seeds

Iltem Reference Group Group 2 Group 3 Group 4
Position Room atmosphere  Room atmosphere  Room phaess| Room atmosphere
TemperaturéC 28+5 28 + 5 28+ 5 28+ 5
Humidity% 46+ 4 46+ 4 46+ 4 46+ 4
lllumination(LUX) 597+ 3 599+ 3 598+ 3 601+ 3

After seven days all groups of seeds were taken amd eachZea mays roots length, radicale lengths were
measured. All data were analyzed by using the CoRardom Design (CRD) code and it is found that féctor
of 0.5 is acceptable [12].

In order to obtain the percentage of the proteitherseeds ofZea mays under study, the method of Parsons and
Cresser 1979 was used [ 13].

For each groups of the seedsZef mays under study 2gm of seeds were dried and grinded carefully by a
Porcelain mortar, the purpose of grinding in thisyvis to measure the percentage of proteifiea mays by using
Italian manufactured Kahldal system. The percentafggrotein, was calculated as illustrated in tldofving
equation;

Percentage of Protein = (6.25 N) %
where N is the nitrogen percentage.

RESULTS AND DISCUSSIONS

After seven days th8ea mays seeds were germinated in all Petri dishes. Ingference dish most of the seeds have
germinated and the maximum root length of the yopiagit was 11.56cm, and this is the reference g(dupFor
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the exposed A A; and A we found that lengths were 13.8cm ,15.16cm andl1Be8gectively. The results are
presented in figure 2. One can clearly see that,rétte of root length ofea mays seeds increases by 19,37%
,31,14% ,30,1% for exposed, As A 4 respectively compare with controj. A

In order to investigate the effect different timeexposure of the magnetic felid intensity 50mT roots growth,
radicles growth and the percentage protein ofrdags for each group. The groups B2,B2,and B3 wepesed to
50mT for times 0.25,0.5,1 hr respectively. FiguBesepresents the different values of Radicle tlenfjZea Mays
with respect to exposure time. It can be clearbnsthat, the rate length of radicle Zda mays plantlets increases
(8.2,12 )% for groups B1 and B2 compared with gooB3 and B4. The changes in the proteiZef may seeds
for groups(C2,C3,C4) which exposure to magnetiedfi{ 50 mT) with the different time(0.25,0.5,1)restively
comparatively to the control(C1) are presentedgaré 4. It can be clearly seen that, the percenagtein of the
Zeamays seeds increase at the dose rate 50 mT/1hr for gr©@@ompare with control C1 with 10%.
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Figure 1. The root length measurements as a functicof exposure time.
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Figure 1. The radical length measurements as a fution of exposure time.
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Figure 1. The Protein Percentage measurements agumnction of exposure time.

The change in the length of root, radical lengtd protein percentage @ea may seeds are shown as a slide blue
line on the top of the chart in figures 2-4 |itibeéd that the rate time of magnetic field expesave a very high
stimulating effect on the motion of ions of plan#lso,it effected on the cell multiplication, grawg and
development. The metabolic rate was acceleratéiokiin the exposed seeds compared with non expmses] fact
proven by the big different achieved in the maforaprocess. The result indicates that, differénetof exposure
of magnetic felid intensity (50 mT) has an entiag effect on the early growth of on the radiglegth and the
percentage protein of the seégh mays at exposure rate time (0.5,1) hr.

CONCLUSIONS

In conclusion, magnetic exposure to low static nedigrfield 50mT/0.5hr revealed the stimulatory ugfhce on the
plants in their early ontogenetic stage: signiftcamhancement of the root length, 23.75%, andrabele length,
protein percentage increase 7.64%,10% resgpéctor the dose rate 50mT/1hr. Further reseaegdrio be done
by exposing th&ea mays seeds to different magnetic field strength withstantexposing time.
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