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Abstract This study assessed the insecticide toxicity on two indigenous parasitoids of Noctuid larvae,
Exorista japonica and Meteorus pulchricornis. Under laboratory condition, a residual toxicity test was
conducted by applying 16 registered insecticides pest control in soybean to crop plants and exposing adult
parasitoids to the treated plants at different time intervals. In E. japonica, exposure to plants treated with
acrinathrin 5.7% SC at one and three days post-treatment resulted in a mortality rate of 40.0%. However,
mortality decreased to 23.3% when exposed to plants seven days after insecticide treatment. For the remaining
15 insecticides, a mortality rate of less than 25% resulted from exposure to E. japonica adults on plants one
day post-treatment. This indicate that most insecticides registered for soybean crops are unlikely to have a
significant negative impact on E. japonica. Acrinathrin 5.7% SC, demonstrated toxicity to E. japonica as well
as a high toxicity to M. pulchricornis, causing a mortality rate of 96.7% when exposed to treated plants one
day after insecticide treatment. Furthermore, five insecticides, including flubendiamide 20% SC, and resulting
in mortality ranging from 25% to 50%, showed moderate toxicity to M. pulchricornis. Meanwhile, eight
insecticides including pyrifluquinazone 6.5% SC with mortality rates below 25% for M. pulchricornis were
classified as low-toxicity insecticides. From 2022 to 2024, these two parasitoids were investigated by collecting
Spodoptera litura and S. exigua larvae from soybean fields in four counties in Jeollanam-do and Jeollabuk-
do. The results revealed that the natural parasitism ranged from 8.1% to 35.0%. Considering the distribution
of these indigenous parasitoids in open fields in Korea, their potential pest control use was confirmed. Therefore, to
protect and maintain these natural enemies, farmers should selectively use low-toxicity insecticides when
applying chemical pest control.
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Table 1. Insecticides for toxicity tests to lepidopteran larval parasitoids, Exorista japonica and Meteorus pulchricornis

Common name / A.L(%)? Formulation”  Mode of action Main target pests
Dinotefuran 10% WP 4a Aphids, thrips, whiteflies
Imidacloprid 8% SC 4a Aphids, fungus gnat
Spinosad 10% WG 5 Whiteflies, thrips
Pyriproxyfen 10% EC Tc Whiteflies
Abamectin 1.8% EC 6 Leaf mites, thrips
Chlorfenapyr 10% SC 13 Leaf mites, moths
Pyrifluginazon 6.5% SC - Moths, aphids
Acrinathrin 5.7% SC 3a Thrips and leaf mites
Abamectin 1.3% + acrinathrin 2.3% EW 6+3a Thrips, leaf mites, moths
Flubendiamide 20% SC 28 Moths
Spiromesifen 20% WP 23 Whiteflies, leaf mites
Cyantraniliprole 10.26% OD 28 Aphids, moths
Abamectin 1.714% + chlorantraniliprole 4.286% SC 6+28 Thrips and leaf mites
Thialoprid 10% SC 4a Moths, thrips, aphids
Flonicamid 10% WG 29 Aphids
Fluxametamide 9% EC - Thrips, moths

JActive ingredient

YFormulation : WP(Wettable powder); SC(Suspension concentrate); WG(Water dispersible granule); EC(Emulsifiable concentrate);

EW(Emulsion in water); OD(Oil dispersion)



84 HOIRE - Bt - s

- BN - 25l - =

Fig. 1. Larval parasitoids, Exorista japonica (A: adult; B and C: parasitized S. exigua larva) and Meteorus pulchricornis (D: adult and

cocoon; E: cocoon; F: parasitized S. litura larvae).
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Table 2. Residual toxicity of 16 insecticides against E. japonica adults (exposure on treated plants)

Toxicity on 1, 3, 7, 10, and 14 days after treatment
Corrected mortality (%)

Common name/ A.1.(%) Formulation®

1DAT 3DAT TDAT 10DAT 14DAT
Dinotefuran 10% WP 7.4£3.7ab  0.0+0.0a 0.0+0.0a 0.0£0.0a 0.0£0.0a
Imidacloprid 8% SC 0.0£0.0a  4.8+4.8ab  0.0+0.0a  0.0+0.0a  0.0+0.0a
Spinosad 10% WG 6.7£6.7ab  6.7+6.7ab  0.0+0.0a 0.0+0.0a 0.0£0.0a
Pyriproxyfen 10% EC 6.7£6.7ab  0.0+0.0a 0.0+0.0a 0.0£0.0a 0.0£0.0a
Abamectin 1.8% EC 22.2+11.1b  0.0+£0.0a 0.0+0.0a  0.0£0.0a  0.0+0.0a
Chlorfenapyr 10% SC 6.7£6.7ab  6.7+£6.7ab  0.0+0.0a 0.0+0.0a 0.0+£0.0a
Pyrifluginazon 6.5% SC 13.343.3ab  6.746.7ab  0.0+0.0a 0.0£0.0a 0.0£0.0a
Acrinathrin 5.7% SC 40.0+5.8c  40.0+5.8c  23.3+33b  20.0£5.8b  3.3+3.3b
Abamectin 1.3% + acrinathrin 2.3% EW 13.3+3.3ab 13.3+£3.3b 0.0+0.0a 0.0£0.0a 0.0£0.0a
Flubendiamide 20% SC 10.0£5.8ab  6.7£3.3ab  0.0+0.0a 0.0£0.0a 0.0+0.0a
Spiromesifen 20% WP 6.7£3.3ab  0.0+0.0a 0.0+0.0a  0.0+0.0a  0.0+0.0a
Cyantraniliprole 10.26% OD 6.7£3.3ab 3.3+33ab  0.0+0.0a 0.0£0.0a 0.0£0.0a
Abamectin 1.714% + chlorantraniliprole 4.286% SC 6.7+3.3ab  0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0£0.0a
Thialoprid 10% SC 10.0+5.8ab  0.0+£0.0a 0.0+0.0a  0.0+0.0a  0.0+0.0a
Flonicamid 10% WG 0.0£0.0a  0.0+0.0a 0.0+£0.0a 0.0£0.0a 0.0+£0.0a
Fluxametamide 9% EC 33+33a  0.0+£0.0a 0.0£0.0a 0.0£0.0a 0.0£0.0a
p 0.003 0.000 0.000 0.000 0.479
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Table 3. Residual toxicity of 16 insecticides against M. pulchricornis adults (exposure on treated plants)

Toxicity on 1, 3, 7, 10, and 14 days after treatment

Common name/A.lL. (%) Formulation® Corrected mortality (%)"”

IDAT 3DAT 7DAT 10DAT 14DAT
Dinotefuran 10% WP 26.7£12.0bcd 33.3+6.7bc  53.3£3.3d  40.0+5.8c 6.7+3.3ab
Imidacloprid 8% SC 3.3£3.3a 0.0+0.0a 0.0+0.0a 0.0+0.0a 6.7+3.3ab
Spinosad 10% WG 6.7+6.7ab 0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0+0.0a
Pyriproxyfen 10% EC 0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0+0.0a 0.0+0.0a
Abamectin 1.8% EC 10.0+£5.8ab  10.0+5.8a 0.0+0.0a 0.0£0.0a 0.0£0.0a
Chlorfenapyr 10% SC 20.0+£5.8abc  16.7+6.7ab  0.0+£0.0a 0.0+0.0a 0.0+0.0a
Pyrifluginazon 6.5% SC 6.74£3.3ab 6.7£3.3a 0.0£0.0a 0.0+0.0a 0.0+0.0a
Acrinathrin 5.7% SC 96.7+3.3f 56.7+8.8d  63.3£8.8¢  66.7+8.8d  13.3£3.3bc
Abamectin 1.3% + acrinathrin 2.3% EwW 56.7£3.3¢ 16.7+6.7ab  13.3£3.3b 9.5+4.8ab  0.0+0.0a
Flubendiamide 20% SC 43.34+3.3de  33.3£3.3bc  0.0+0.0a 3.3+3.3a 0.0+0.0a
Spiromesifen 20% WP 43.3+6.7de  20.0£5.8ab  0.0+0.0a 0.0£0.0a 0.0£0.0a
Cyantraniliprole 10.26% oD 43.3+8.8de  16.7£3.3ab  0.0+0.0a 0.0+0.0a 0.0+0.0a
Abamectin 1.714% + chlorantraniliprole 4.286% SC 20.0+£5.8abc  10.0+5.8a 0.0+0.0a 0.0+0.0a 0.0+0.0a
Thialoprid 10% SC 41.744.8de  41.7£79cd 23.3+£3.3c¢c  20.0+15.3b 16.7+8.8¢c
Flonicamid 10% WG 20.0+5.8abc  13.3+3.3ab  0.0+0.0a 0.0+0.0a 0.0+0.0a
Fluxametamide 9% EC 36.748.8cde  33.3+6.7bc 13.3£3.3b 0.0+0.0a 0.0+0.0a
p 0.000 0.000 0.000 0.000 0.000

Table 4. Toxicity classification for side effects of insecticides to lepidopteran larval parasitoids, E. japonica and M. pulchricornis

Toxicity classification of side effect”

Common name/ A.1.(%) Formulation® Main target pests
E. japonica M. pulchricornis

Dinotefuran 10% WP Aphids, thrips, whiteflies @D

Imidacloprid 8% SC Aphids, fungus gnat D D
Spinosad 10% WG Whiteflies, thrips @ @
Pyriproxyfen 10% EC Whiteflies @D @
Abamectin 1.8% EC Leaf mites, thrips @D @D
Chlorfenapyr 10% SC Leaf mites, moths @D @
Pyrifluginazon 6.5% SC Moths, aphids @D @
Acrinathrin 5.7% SC Thrips and leaf mites @
Abamectin 1.3% + acrinathrin 2.3% EwW Thrips, leaf mites, moths D

Flubendiamide 20% SC Moths @D @
Spiromesifen 20% WP Whiteflies, leaf mites D ®@
Cyantraniliprole 10.26% OD Aphids, moths D ®
Abamectin 1.714% + chlorantraniliprole 4.286% SC Thrips and leaf mites @D @D
Thialoprid 10% SC Moths, thrips, aphids D ®@
Flonicamid 10% WG Aphids @ @
Fluxametamide 9% EC Thrips, moths D @

YFormulation : WP(Wettable powder); SC(Suspension concentrate); WG(Water dispersible granule); EC(Emulsifiable concentrate);
EW(Emulsion in water); OD(Oil dispersion)
(D) Harmless < 25% mortality, @ slightly harmful 25~50%, =’ moderately harmful 51~75%, @ harmful >75%
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Fig. 2. Percentage of parasitism of noctuid larvae naturally
parasitized by larval parasitoids, E. japonica and M. puchricornis
in soybean fields in Jeollabuk-do and Jeollanam-do from 2022 to
2024.
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parasitized by larval parasitoids by year(2022~2024) and
regions (4 cities).
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