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Abstract During a last decade, the introduced traits in
commercialized GM crops have been diversified from a
simple trait such as herbicide resistance gene or insect-
resistance gene which are related to the crop production into
more complicated traits such as modification of fatty acid or
essential amino acid composition, modified coloring pattern
of flower. In addition, it was investigated that several other
GM crops bearing more refined traits expected to lead next
generation are also awaiting for risk assessment (RA) or
under field test for the preparation of RA in the near future.
These GM crops include abiotic stress resistance including
drought or cold, increased biomass, production of bio-
ethanol or diesel, production of pharmaceuticals or func-
tional materials for industrial. In particular, in 2008 and
2009, it was reported that the highest number of GM crops
for molecular farming are under developed in laboratory or
green house level in all the world. Likewise, in Korea, 171
events from 49 plant species are under developed to in-
troduce several important traits. At present, about 10 events
are under field test to select elite lines for RA application. For
the first time, herbicide resistance turfgrass developed by
Korean research team has been submitted for RA and
currently under requested for additional data. Moreover, GM
rice resistant to leaf roll (folder) disease is expected as a next
event to be submitted for RA application.
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Table 1 Summarized traits of GM plants approved or under investigation for the environmental release

Approved GM Plants

GM plants under risk assessment

Herbicide resistance

Insect resistance

Virus resistance

Modified fatty acid composition
Altered flower color

Increased lysine content

Reduced ethylene synthesis

Abiotic stress tolerance (draught, cold, etc)

Biotic stress tolerance (bacterial, fungal disease, nematodes, etc)

Agronomic properties (yields, biomass, nutritional improvement, harvesting, seedlings, etc)
Pharmaceutical protein (Plant Molecular Farming)

Industrial products (oils, waxes, plastic films)

Bioremediation (air pollution, water contaminants )
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Fig. 1 Numbers of GM plants for molecular farming under field
test in USA, Canada and EU
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USA by year
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Table 2 Summary of GM plants for molecular farming under field trial in USA

Species Products Institute/Companies
lactoferrin
Rice I;Zgoz;me Ventria Bioscience
Serium albumin
Heat labile E. coli enterotoxin Iowa State University
Recombinant gelatin Iowa State University
Com Aprotinin(antiproteinase) ProdiGene
Trypsingen ProdiGene
Carp growth hormone SemiBiosys Genetics
Safflower Insulin SemiBiosys Genetics
Protein A SemiBiosys Genetics
CaroR,™ (antibody to prevent tooth decay) Planet Biotechnology
Tobacco Glucocerebrosidase CropTech
PAL enzyme University of Kentucky
Pea Antibody to protect pigs from bacterial gastrointestinal infections Novoplant GmbH
Antibody for Herpes Simplex Virus Agracetus
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Fig. 3 Number of GM plant species under developing in laboratory
and green house according to the collected information from news
media or published journals in all the world (http://www.biosafety.or.kr)
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Fig. 4 Characteristics of introduced traits in GM plants under
developed in laboratory and green house. BS, biotic stress resis-
tance; AS, abiotic stress resistance; PMF, plant molecular farming;
QL quality improvement; GG, green growth; OO, others
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Table 3 Summary of GM plants under field trial in South Korea

Species

Traits

References

Herbicide resistance

Abiotic stress resistance
Fortified Vitamin A, E

Ryu & Kim, 2006
Jeong et al. 2007

Rice Flavonoid, OsPT, Resveratrol, BioGreen 21 (2009)
Rice leaf roller Kim (2010)
(folder), tPA,
Herbicide resistance Cho, 2006

Chinese Cabbage Tocopherol

Insect resistance

BioGreen 21 (2009)

Virus resistance
Herbicide resistance

Potato

Seo, 2006

Turf grass (Zoysia japonica steud)

Herbicide resistance,
Quality control, etc

Lee & Bae, 2005
BioGreen 21(2009)
Kim et al. (2010)

Herbicide resistance

Jeong, 2008,

Hot pepper . . BioGreen21 (2009)
Virus resistance, etc Hong et al. (2010)
Hc.:rblc1de. resistance BioGreen21 (2009)
Canola Virus resistance, etc
. RDA*
Bioethanol
Com Herbicide resistance BioGreen21 (2009)
Virus resistance, etc RDA(2010)
. L Biogreen 21 (2009)
Soybean, Fortified Vitamin A, E RDA(2010)
Apple Flowering, etc RDA(2010)
Chrysanthemum Flowering RDA(2010)
Sweetpotato Abiotic stress resistance RDA(2010)
Poplar Bioremediation Lee & Kim (2010)

* RDA, Rural Development Administration
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