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Abstract

This paper utilized electromagnetic field energy as an external stimulus to enhance the germination
rate of acacia(Robinia pseudoacacia) seeds. Electromagnetic field energy comprises three types: static
magnetic field(SMF) energy, static electric field(SEF) energy, and microwave(MW) energy. When SMF
energy was applied to seeds through a dry method for 90 minutes, the germination rate increased by
more than 10% compared to the control group. Similarly, SEF energy applied through a dry method
for 90 minutes resulted in an improvement of over 20% in the germination rate. Furthermore, when
MW energy at 2.45 GHz was applied to the seeds through a wet method for 3 minutes, the germination
rate increased by over 25%. Experimental results showed that seeds treated with MW energy exhibited
the highest germination rate and the greatest sprout growth. Consequently, this paper confirms that
treating seeds with MW energy through a wet method yields the most superior germination rate and
seedling growth.

Keywords: Seed Germination, Robonia pseudoacacia Seed, Microwave Energy, Helmholtz Coil,
Parallel Plate Capacitor
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Figure 1. Circular Helmholtz coil with radius R
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Figure 2. Two-dimensional structure for analytical models of parallel plates
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Figure 3. Changes in the magnitude of magnetic, electric, and electromagnetic field energies
(a) Magnetic flux density inside the Helmholtz coil (b) Electrostatic field inside the parallel plate (c) Microwave
energy inside the water
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Figure 4. Static magnetic field and electrostatic field experiment device
(a) Circular Helmholtz coil (b) Rectangular parallel plate
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Figure 5. Comparison of germination status and largest sprouts of acacia seeds using the control group and
four methods
(a) Control, (b) static magnetic field of 1.25 A, (c) electrostatic field of 60 V, (d) microwave of 400 W, (e) heat
treatment
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Figure 6. Comparison of sprouts grown for 14 days after germination
(a) control, (b) microwave at 400 W, (c) electrostatic field at 60 V, (d) static magnetic field at 1.25 A
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Figure 7. Comparison of external size of final grown sprouts after germination
(a) contral, (b) 1.25A electrostatic field, (c) electrostatic field, (d) microwave
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Figure 8. Comparison of germination rates of acacia seeds
1% 8. ob7hA] FAbe] wrolbg vl

T3 1 6 oA ol F AR A S o)A o7 g A= dlF
FoAIZL Akl A&} vlaste] o] duths S & 5 Aok e ARk AAA 4
H g skl ARl Z7lol uist Z7]ef A FA a8 dxd AR FAE 247
H) 8kt of 7] 4] Blayl A2 Edolol] &4 A2 5 28 U7bA] e Ao i, 1.25 A
A1, 60 V A7), 18]al 400 W Rlo] A2 3} ol U5 Fjglk Fxfe] Ajgtolt) 117 9 =

Aol A7), FA 28] AL Az $ FAE BF2E 3 (box plot) &% WER

ol 714 o A&



D.H.Park at al.: A Study on the Efficient Germination of Acacia(Robinia pseudoacacia)... 125
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Figure 9. Comparison of sprout stalks, sprout weights, and weights after drying of acacia seeds
(a) Length of stalk (b) Weight of sprout (c) Weight of sprout after drying
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