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The importance of genetic stability and bio-safety in the environment has recently been recognized
for many (genetically modified) GM plants. This study evaluated the GM safety of transgenic rice and
its environmental variance. Data on agronomic characters and principal component were collected for
vitamin A-enriched GM rice and four check cultivars in a large GM field trial during 2009-2011. The
cultivation environment was a large GM field and a greenhouse. In this experiment, there was no sig-
nificant difference between the agronomic characters of the GM rice and those of a donor plant,
‘Nagdong'. In terms of grain characteristics, the appearance and physicochemical characteristics of the
GM rice and those of the donor plant were similar. However, the grain of the GM rice developed
a white core and a white belly when planted in the greenhouse. The type and distribution of domi-
nant weed species were not different in the GM rice and the ‘Nagdong’. In addition, gene flow was
not detected in the dominant weed species based on PCR analysis.
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Fig. 1. Schematic representation of the T-DNA structures of GM rice of vitamin A-enriched rice.
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Table 1. Comparison of agronomic traits of GM Rice and 4 varieties from 2009 to 2011

1175

Materials Year HD H (day) CL (cm) PL (cm) P (No.) Y (kg10™)
2009 8/19 7 80.1+10.3° 18.4+1.4° 19.4+45° 560.9
GM rice 2010 8/18 7 107.0£2.9° 19.6+1.0° 15.9+4.3% 626.0
2011 8/13 6 81.4+4.2° 17.8+1.6° 15.0£2.5° 5294
Mean 8/10 7 89.515.8 18.6+1.3 16.8+3..8 572.1
2009 8/22 5 81.1+4.4° 16.7+1.1° 20.3+4.4° 641.5
2010 8/21 6 110.8+3.6° 15.5+1.0° 18.3+3.6" 684.3
Nagdong a R N
2011 8/15 5 83.0+3.5 19.3£2.2 15.2+2.8 713.7
Mean 8/19 5 91.6£3.8 17.2+14 17.943.6 679.8
2009 8/21 5 68.0£3.7° 18.5+1.1° 1344227 -
Junam 2010 8/22 5 114.9£6.2° 18.6+1.5" 17.6+3.3" 591.6
2011 8/15 6 73.2+5.8" 18.6+1.7° 17.6+3.2° 786.0
Mean 8/19 5 85.45.2 18.6t1.4 16.2+2.9 688.8
2009 8/23 3 59.5+4.2° 20.5+1.2° 1032.6" -
. 2010 8/22 5 110.5£1.4° 22.3+1.5° 18.1+6.4°° 614.8
Baekjinju a a a
2011 8/14 5 84.0+2.9 17.7#1.3 15.2+1.8 693.1
Mean 8/20 4 84.7+2.8 20.2+1.3 14.5+3.6 654.0
2009 8/11 7 721+2.7° 19.7+1.1° 16.8+3.3° -
llpum 2010 8/01 6 97.6t1.8bb 19.2¢1.3° 9.543.6° 547.8
2011 8/13 6 70.4+2.6° 20.4+1.4° 15.6+2.9° 831.7
Mean 8/12 6 80.0+2.4 19.8+1.3 14.0£3.3 689.8

*Mean*SD, HD: heading date, DH: days from heading initiation to full heading CL: Culm length, PL: Panicle length, P: No. of

panicles/hill, Y: Yield, Means followed by a common letter are not significantly different at the 1% or 5% level by DMRT.
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Table 2. Grain properties of brown rice in GM rice and 4 varieties from 2010 to 2011

) Brown rice (mm) Length
Materials Year Length Width Thickness /Wi%lth 1000 (g)
2 5.43+02° 289:017 2.06+0.09° 1.90 B0
GM rice a a a a
3 5.12+0.16 291+0.13 1.99:0.07 176 07
2 4.96+0.26" 284+019° 2.05£0.09° 175 218
Nagdong 3 5.00£0.13° 2.95+0.08° 2.03+0.05° 1.70 02
2 583:0.25" 3.02:0.09° 2.18:0.08" 1.90 249
Junam 3 4.86+022° 2.93+0.16° 2.05+0.11° 1.66 22
= 2 5.27£0.15" 2.89£0.17° 1.95+0.07°° 1.80 253"
Baeljinju 3 4.85+0.16™ 2.95£0.08° 2.09+0.07° 1.48 02
2 5.91+0.16™ 3.05:0.11° 2.08+0.13° 1.90 25.9°
llpum 3 4.67+0.24° 3.00+0.09° 2.04+0.09° 1.56 238"

*Mean+SD, Means followed by a common letter are not significantly different at the 1% or 5% level by DMRT.

Table 3. Grain properties of GM rice and a donor plant, ‘Nagdong’ in trial location

Materials Brown rice Trial location
Length (mm) Width (mm)  Thickness (mm) Length/Width 1000 (g)
51+ 0.2° 2.9+0.1° 2.0+0.1° 1.76 2.7 GM field
GM rice 5.0+0.17° 2.8+0.3° 1.9+0.1° 1.81 21.1° In greenhouse
5.3+0.10" 3.0+0.1° 2.1+0.1° 1.78 25.1% Out greenhouse
5.0+0.1° 29+0.1° 2.0+0.1° 17 272° GM field
Nagdong 4.8+0.79" 2.8+04° 2.0+0.1° 1.70 20.0° In greenhouse
5.0+1.03" 2.2+0.4° 2.1+0.1° 1.79 23.8% Out greenhouse

*mean+SD, Means followed by a common letter are not significantly different at the 1% or 5% level by DMRT.
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Table 4. Mean values of chemical con tent of GM rice and ‘Nagdong’ in trial location
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Materials Trial location Amylose (%) Protein (%) Lipid (%) Starch (%)
, Field 1840.1° 71+0.01° 2.040.02° 82.6:0.0°

GM rice Greenhouse 16.8+0.06" 6.3£0.05° 2,0£0.0° 741£0.11°
Field 24.4+027° 6.5+0.04° 1.9+0.01° 775+011°

Nagdong Greenhouse 19.2+0.06° 6.140.02° 2.2+0.01° 71.7+0.01°

*mean=SD.
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Fig. 2. Comparison of grain appearance of GM crop and ‘Nagdong’ in large-GM field and GM greenhouse. Brown rice; A: GM
rice, B: ‘Nagdong’, A-a: GM field, A-b: inside greenhouse, A-c: outside greenhouse, B-a: GM field, B-b: inside greenhouse,

B-c: outside greenhouse. Milled rice; C: GM ice,
D-a: GM field, D-b: inside greenhouse,
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Frequency of dominant weed species in GM rice and
‘Nagdong’ from 2009 to 2010 in large-GM rice field. 1:
Monocharia  vaginalis, 2:  Eleocharis  kuroguwai, 3
Echinochloa crus-galli, 4: Lindernia procumbens, 5: Cyperus
difforms.
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Psy primer

Crtl primer

M 12 3 45 6 7 8 91011121 2 3 4 5 6 7 8 9 1011 12

Fig. 4. The detection of gene flow to weed species in the GM rice and "Nagdong’. M: QX DNA size marker 100 bp-3 kb (Qiagen,

USA), 1: Vitamin A enforced GM rice,

2: ‘Nagdong', 3: Monocharia vaginalis, 4: Eleocharis kuroguwai, 5. Echincchloa crus-galll,

6: Lindernia procumbens, 7: Cyperus diffornis, 8: Persicaria hydropiper, 9 Eclipta procumbens, 10: Eclinochloa oryzicola, 11:

Fimbristylis miliacea, 12: Aeschynomene indica.
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