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Since seeds can be directly used as food resources as well as for crop cultivation or
preservation of genetic resources, it is essential to develop high-quality seed processing technology to
increase agricultural productivity. Seed treatment means processing technologies of seeds through
physical or chemical treatment processes from after harvesting seeds to before sowing of seeds to
improve germination and growth rate, durability, and immunity, etc. Since chemical seed treatment
technology using pesticides or plant growth regulators has problems of environmental pollution and
human toxicity, it is desired to develop an alternative technology. As a physical seed treatment method,
various technologies such as ionizing radiation, plasma, microwave, and magnetic field are being
developed, and some of them are being used practically. In this paper, | will summarize the mechanism
of seed priming and disinfection, and the advantages and disadvantages of application, focusing on these
physical seed treatment methods. Low dose or moderate intensity ionizing radiation, microwave, low-
temperature plasma, and magnetic field treatments often promoted seed germination and seedling
growth. However, effective removal of direct seed pathogens at these treatment intensities appears to
be difficult. And it has been shown that relatively high-dose electron beam treatment using low-energy
electron beams kills microorganisms on the seed surface and hull layer while not damaging the inner
tissue of the seed, and is also effectively used for seed treatment on a commercial scale. In order to put
the physical seed treatment technology to practical use in Korea, it is necessary to develop an economical
scale treatment device along with the development of individual treatment technology to each crop.

Key words: Seed treatment, Priming, Sterilization, Low-energy electron beam, Microwave, Plasma,
Magnetic field
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Table 1. Pathogen control effect in major crops by low-energy electron beam treatment. Modified from the data of Fraunhofer PEF (2016)

Crops Pathogen Effect
Tilletia canes (common burnt of wheat) Very good
Septoria nodorum (Brown speit of grain) Good
Winter wheat Fusarim spp. (moulds) Good
Microdochum nivale (snow mould) Moderate to good
Septoia spp. (leaf blotch) Moderate to good
Winter barley, Summer barley Drechslera graminea (stripe disease) Good
. Urocystis occulata (smut fungus) Very good
Winter rye .
Fusarium spp. (moulds) Good
- Fusarium spp. (moulds) Good
Triticale ) : ]
Microdochium nivale (snow mould) Moderate to good
Caraway, Fennel, Coriander, Aniseed Alternaria spp. Very good
Alternaria spp. Very good
Parsley )
Septoria spp. Very good
Xanthomonas spp. Very good
Carrots Alternaria spp. Very good
Phoma spp. Very good
Cabbage Xanthomonas spp. Good
Lamb’s lettuce Phoma spp. Very good
Beans Pseudomonas spp. Very good
Celery Septoria spp. Very good
. Xanthomonas spp. Very good
Onions
Alternaria spp. Very good
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FAHE] 271 0.1~2.0 cm H{lolH} WA G} FHofd
g LA O E 5EO] TFONA= Tilletia canes, Septoria
nodorum, Fusarim spp., Microdochum nivale, Septoia spp.,
Drechslera graminea, Urocystis occulata ‘5 7°&°1 3111, 51H
T} A AaFolli= Aternaria spp., Septonia spp., Xanthomnas
spp., Phoma spp., Pseudomonas spp. & 5% %A} (Table 1).
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Table 2. Applied energy intensity and main effects on seeds by each physical seed treatment methods

Physical methods Applied energy intensity Main effects on seeds References
Xray, 20~150Gy Improved germination and seedling vigor 4,10,11,12,13, 14
Gamma-ray 8 s VI8 P
Low energy electron 5~S0kGY Sterilization of seed coat, 4,14,15,16,17, 18,19

Improved germination
Low-plasma Depend on treated gas type and Improved germination 19,20,21,22

volume and treated time

Microwave 2~5GHz

Improved germination,

Reduction of seed bone diseases 523,24, 25,26

Magnetic field 5~300mT

Improved germination and seedling vigor 5,27,28
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