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Effects of Introducing Trehalose Gene into Rice on the Life History of
Plodia interpunctella (Lepidoptera: Pyralidae) and Sitophilus zeamais
(Coleoptera: Curculionidae)
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ABSTRACT : The biology of indian meal moth and maize weevil on the trehalose gene introduced
rice (var ‘Nakdong”) (T-Nakdong) was compared to that on the rice without gene introduction (Nakdong)
at 28+1.0°C. Development of the both two insects was significantly delayed; on T-Nakdong, the developmental
periods of female moth (+SE) and weevil were 38.46+0.42 and 36.38+0.28 days, respectively. Whereas
those on Nakdong were 36.38+0.28 and 34.33%0.18, respectively. Net reproduction rate of Indian meal
moth on T-Nakdong (3.0+£0.14) was significantly lower than that on Nakdong (9.25+0.13), due to the
lower emergence rate (21.08+0.04% vs 48.30+0.06%). The life table statistics of maize weevil on T-Nakdong
was estimated to be similar to those on Nakdong. The delayed development of T-Nakdong suggested
that the factor for development of the insects could be changed by the introduction of trehalose gene
into the rice variety.
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Table 1. Total developmental period, number of eggs laid per female, emergence rate, life span and life table statistics of the Plodia
interpunctella on brown rice of Nakdong and T-Nakdong (mean+SE)

Developmental period No. of eggs Emergence rate Female life span Intrinsic rate of
(days) produced/female (%) (days) increase (1)
Nakdong 36.38+0.28a 141.6 +14.95a 48.3+0.06a 7.71+£0.43a 0.058+0.0004a
T-Nakdong 38.46+0.42b 152.07£9.41a 28.0+0.04b 7.00+0.34a 0.029:+0.0004b
Generation time (days) Net reproduction rate (R0) Finite rate of increase (\) Sex ratio (female/total)
Nakdong 38.38+0.025a 9.252+0.126a 1.06+0.0004a 0.535+0.025a
T-Nakdong 38.44+0.018a 3.003%0.141b 1.03+0.0004b 0.483+0.065a

* The values followed by the same letter within a column are not significantly different at a=5% level based on t-test.
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Fig. 1. Number of female progeny produced per female (+SE) of the Plodia interpunctella on brown rice of Nakdong and T-Nakdong.
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Table 2. Total developmental period, emergence rate, life span and life table statistics of the Sitophius zeamais on brown rice of

Nakdong and T-Nakdong (mean+SE)

Development period (days)

Emergence rate (%)

Female life span (weeks) Intrinsic rate of increase (r)

Nakdong 34.59+0.13a 65.4+8.98a 8.9+0.54a 0.1114+0.0012a
T-Nakdong 36.03+1.13b 62.3+7.16a 8.3+0.51a 0.101+0.0023a
Generation time (days)  Net reproduction rate (R0) Finite rate of increase (A)  Sex ratio (female/total)
Nakdong 38.18+1.253a 33.43+3.88a 1.12+0.0004a 0.48+0.18a
T-Nakdong 40.06+0.946a 33.46+3.32a 1.11+0.0004a 0.49+0.07a

* The values followed by the same letter within a column are not significantly different at a=5% level based on t-test.
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Fig. 2. Number of female progeny produced per female (+SE) of the Sitophilus zeamais on brown rice of Nakdong and T-Nakdong.
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