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Effects of Electric and Magnetic Fields to Seed Germination and lts Early Growth
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(Jae-Duk Moon - Nam-Yul Kyon)

Abstract - All the plants on earth live under an electric and magnetic field because the earth is a magnet and there is
an electric field between the charged cloud and the ground. It has been reported that electromagnetic fields influence
both the activation of ions and polarization of dipoles in living cells of seeds and plants, though the mechanism of these
actions is still poorly understood. In this paper, the effects of the electric and magnetic fields and exposure times to the
germination of several vegetable seeds and its early growth have been investigated experimentally to find out the
feasibility of a plant factory for mass production of clean and unpolluted vegetables. The germination rate and the
growth rate of some seeds under the fields exposed were analysed and compared with those of unexposed ones. It is
found that the germination rate and its early growth rate of exposed seeds under the fields were accelerated about
11-14 and 1.7-2.2 times in maximum compared with those of unexposed ones. But, however, an inhibitory effect on
germination and plant early growth were shown in the case of the higher electric and magnetic fields.
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LR ! load resistor GO : germination dish
C8: control box(input voltage) ~ AF © angle frame supporter
HT @ HV transformer HI': high volt insulator

HW : HV wire SR : shunt resistor

SA ! surge arrestor VM1.2 voltmeter1,2

@) 2ol ™A AT 72T

PPS

20V/100A
{max)

LR : load resistor
CB : control box({input voltage) AF : angle frame supporter
HW : HV wire HI : high voltage insulator
PPS . pulse power supply

GD : germination dish
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 Electric and magnetic field distribution.
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Fig. 3 Electric field effect on germination of rice seeds.
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Fig 4. Electric field effect on growth of rice plant.
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Fig 5. Electric field effect on germination of radish seeds.

number of radish's seed : S0c;
room air: 25 +3°C, 63+ SH RH |
smount of DI water ; 28al, every dny mm

. LSS SRR SR — B.OKVIm

- —a— 0.3KV/m
—p— 0.7KV/m
—e— 1.3KVim

Growth Length, L average [cm]

s a0 s 50 EX3 80 (X1 7.0 7.5

Growing Time, t{day]

(@) MAstel £E7|9| 27|18 &M

{em]

mean

Growth Length, L

RH
y day : 10ml

ES 25
smount of DI water : 28mi, evei

0.0 0.5 1.0 18

Electric Field, E|[KV/m]

(b) MAstel FE7(e] 4ol v

13 6 AU B BEY| =7|4FE sS4
Fig 6. Electric field effect on growth of radish plant.
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Fig 7. Electric field effect on germination of cabbage seeds.
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Fig 8. Electric field effect on growth of cabbage plant.
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