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Physiological Effects of Herbicide-resistant Genetically Modified
Rice (Milyang 204 and lksan 483) Developed in Korea
on Non-target Insects and a Spider

Young Ho Kim*
Department of Applied Biology, Kyungpook National University, Gyeongbuk 37224, Korea

ABSTRACT: In the present study, we investigated the effects of two herbicide-resistant genetically modified rice (GM rice) varieties,
Milyang 204 and Iksan 483, recently developed in Korea on non-target insects and a spider. No difference in host preferences of the
English grain aphid Sitobion avenae and the brown planthopper Nilaparvata lugens were observed between GM rice and non-GM rice.
Wolf spider Pirata subpiraticus, feeding on N. lugens reared on GM rice or non-GM rice, revealed no significant difference in body weight.
P. subpiraticus, fed with N. lugens reared on Milyang 204, showed survival rates similar to that in P. subpiraticus fed with N. lugens reared
on non-GM rice. However, P. subpiraticus feeding on N. lugens reared on Iksan 483 demonstrated significantly lower survival rates than
that in P. subpiraticus feeding on N. lugens reared on Milyang 204 or non-GM rice. In addition, when larvae of the western honeybee
Apis mellifera were supplied with Iksan 483 pollen, a significantly longer pupal period occurred, as compared with that of A. mellifera
supplied with pollen of Milyang 204 or non-GM rice. As GM rice has negative effects on P. subpiraticus, which is an important predator
in agricultural ecosystems, and on A. mellifera, which plays important roles in pollination and honey production, additional studies on
risk assessment of GM rice should be conducted before releasing newly developed herbicide-resistant GM rice to the agricultural
environment.
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Fig. 1. Host preference of Sitobion avenae between GM rice and non-GM rice. In group 1, preference for Milyang 204 (GM rice) was
compared with that of two non-GM rice varieties (Dongjin and Junam) by one-way ANOVA with Tukey’s multiple comparison test (p =
0.264, F = 1.676, df = 2, n = 30 for each rice variety) (A). In group 2, host preference for lksan 483 (GM rice) was compared with that of two
non-GM rice varieties (Anjung and Sindongjin) by the same statistical analysis (p = 0.901, F = 0.106, df = 2, n = 30 for each rice variety) (B).

Data points are shown in mean * SE.
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Fig. 2. Host preference of Nilaparvata lugens between GM rice and non-GM rice. In group 1, preference for Milyang 204 (GM rice) was
compared with that of two non-GM rice varieties (Dongjin and Junam) by one-way ANOVA with Tukey’s multiple comparison test (p =
0.109, F = 2.369, df = 2, n = 20 for each rice variety) (A). In group 2, host preference for Iksan 483 (GM rice) was compared with that of two
non-GM rice varieties (Anjung and Sindongjin) by the same statistical analysis (p = 0.148, F = 2.022, df = 2, n = 20 for each rice variety) (B).

Data points are shown in mean + SE.
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Fig. 3. Survivorship of Pirata subpiraticus fed with Nilaparvata lugens reared on GM and non-GM rice. In group 1, the effect of Milyang 204
(GM rice) was compared with that of two non-GM rice varieties (Dongjin and Junam) by Kaplan-Meier survival analysis (p = 0.067, x*= 5.399,
df = 2, n = 30 for each rice variety) (A). In group 2, the effect of lksan 483 (GM rice) was compared with that of two non-GM rice varieties
(Anjung and Sindongjin) by the same statistical analysis (p = 0.00, x> = 22.118, df = 2, n = 30 for each rice variety) (B).
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Fig. 4. Change in body weight of Pirata subpiraticus fed with Nilaparvata lugens reared on GM and non-GM rice. In group 1, the effect of
N. lugens reared on Milyang 204 (GM rice) was compared with that of A. /ugens reared on two non-GM rice varieties (Dongjin and Junam)
using repeated-measures ANOVA (p = 0.864, df = 2, F = 0.147) (A). In group 2, the effect of A. lugens reared on lksan 483 (GM rice) was
compared with that of V. lugens reared on two non-GM rice varieties (Anjung and Sindongjin) by the same statistical analysis (p = 0.654,
df =2, F =430) (B). Data points are shown in mean + SE.
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Fig. 5. Survivorship of Apis mellifera fed with GM and non-GM rice pollen. Effects of GM pollen, non-GM pollen, and control treatments were
compared by one-way ANOVA with Tukey’s multiple comparison test (p = 0.197, F = 1.845, df = 4, n = 25 for each rice variety) (A). Pupal
periods of A. melliferafed with rice pollen were compared by the same statistical analysis (p = 0.03, F = 4.037, df = 4, n = 68 for the Milyang
204 pollen-fed group, n = 64 for the Dongjin pollen-fed group, n = 51 for the lksan 483 pollen-fed group, n = 62 for the Anjung pollen-fed
group, and n = 74 for the control group) (B). Means with different letters are significantly different (p < 0.05) and data points are shown in

mean = SE.
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