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Abstract The tomato pinworm (Phthorimaea absoluta) is a significant pest that causes severe damage to
solanaceous crops globally. In Korea, it was first detected in tomato cultivation areas in 2024. In this study,
an efficacy screening of 28 agricultural materials (16 synthetic pesticides and 12 organic agricultural materials) was
conducted using a leaf-dipping bioassay method. The results revealed that products containing broflanilide,
chlorfenapyr, chlorantraniliprole, cyantraniliprole, and spinosad exhibited a weighted mean mortality rate of
over 80%. Synthetic pesticides demonstrated significantly higher efficacy than organic agricultural materials
(P <0.001) although there was no statistically significant difference in efficacy between strains (P = 0.169).
These findings provide critical management information for P. absoluta outbreaks in tomato crops in Korea.
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Table 1. Strains used in this study
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Strains Collection date Collection site Host plant Host plant for proliferation
BS 18-Jun-2024 Bosung-gun, Jeollanam-do Tomato Egg plant
NS 26-Jun-2024 Nonsan-si, Chungcheongnam-do " "




92 HMafiz] -

Table 2. Agromaterials used in this study

Q-

OIO:H

o e - oieg

Division Name Mode of act:)o n Modeof a"t,}f’n Item name ® and its amount Dilution Remarks
/Level 0 / Level 1 factor
Synthetic pesticides P_Test00 nd nd Control nd? nd
Synthetic pesticides P_Test01 1 1b Fenitrothion EC 50% 1000 Single
Synthetic pesticides P Test02 3 3a Etofenprox EW 10% 1000 Single
Synthetic pesticides P_Test03 4 4a Dinotefuran SL 10% 1000 Single
Synthetic pesticides P_Test04 4 4a Thiacloprid SC 10% 2000 Single
Synthetic pesticides P_Test05 4 4c Sulfoxaflor WG 7% 2000 Single
Synthetic pesticides P_Test06 5 5 Spinosad WG 10% 4000 Single
Synthetic pesticides P_Test07 6 6 Abamectin EC 1.8% 3000 Single
. . B.T. subsp. Aizawai WG .
Synthetic pesticides P_Test08 11 1la 35000DMBU/mg 2000 Single
Synthetic pesticides P_Test09 13 13 Chlorfenapyr EC 5% 1000 Single
Synthetic pesticides P_Test10 15 15 Lufenuron EC 5% 2000 Single
Synthetic pesticides P_Testll 18 18 Methoxyfenozide SC 21% 4000 Single
Synthetic pesticides P Testl2 22 22a Indoxacarb SC 5% 1000 Single
Synthetic pesticides P_Testl3 28 28 Chlorantraniliprole WC 5% 2000 Single
Synthetic pesticides P Test14 28 28 Cyantraniliprole SC 18.66% 400 Single
Synthetic pesticides P Testl5 30 30 Broflanilide SC 5% 2000 Single
. . Chlorfenapyr EC 3% + .
Synthetic pesticides P_Testl6 13+30 13+30 Fluxametarmide EC 7% 1000  Mixture
Organic agromaterials  O_Test00 nd nd Control nd Single
. . Paraffine oil (98%), .
Organic agromaterials O _Test01 ME ME 01 Detergent (2%) 1000 Single
Organic agromaterials ~ O_Test02 PSM PSM 02 Azadirachtin 500 Single
Organic agromaterials ~ O_Test03 PSM PSM_02 Matrine 1000 Single
Organic agromaterials ~ O_Test04 PSM PSM_02 Matrine 1000 Single
Organic agromaterials ~ O_Test05 PSM PSM_02 Matrine (0.0474%) 1000 Single
Organic agromaterials ~ O_Test06 PSM PSM_03 O_le1c aqld, Llnolelc acid, 500 Single
Linolenic acid
Organic agromaterials ~ O_Test07 PSM PSM_03 Potassium soap 100 Single
Organic agromaterials ~ O_Test08 PSM PSM_04 Rotenone 1000 Single
. . Crude saponin, Karanja oil (95%), .
Organic agromaterials O _Test09 PSM PSM 05 Detergent (5%) 1000 Single
Organic agromaterials O _Test10 PSM PSM_06 Diallyl disulfide (0.16%) 1000 Single
. . PSM+PSM+ PSM 01+PSM 04 Cinnamon extract (10%), Derris .
Organic agromaterials O _Testl1 PSM TPSM 04 extract (20%), Citronella oil (30%) 1500  Mixture
Organic agromaterials O _Test12 PSM;SK/?M * PSM;(%?SK/IIBII\/I—OI Matrine, Eugenol, Geraniol 1000  Mixture

“Level 0 and Level 1 for the classification of organic agrochemicals following by Kwon (2024) (Kwon et al., 2021)
Formular name abbreviation: EC (Emulsifiable Concentrate), EW (Emulsion, Oil in Water), SC (Suspension Concentrate), SL (Soluble
Liquid), WC (Wettable Capsule Suspension), WG (Wettable Granule))

9nd’ = not determined

W o

H=

o

o>‘

0 QUARE olgstel a3} WAl AT 4
WOE kR B/HE FASAT B AT 6% 3

A EHP Test06, P Testl2, P Testl3, P Testl4, P Testls,

]

U
% o

St

P Testl6)ll °F 80%017d 73w A &S YRR AT Fug =

18.8, P < 0.001) (Fig. 1A, Supplementary Figs. 1 & 2). 2/ 7|
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Fig. 1. Weighted mean mortality by NS (A) and BS (B) strains,
respectively, against 28 agromaterials composed with 16 synthetic
pesticides and 12 organic agromaterials. Small alphabetical
character means the significant difference by ANOVA (P < 0.05),
respectively.
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Fig. 2. Comparisons of weighted mean mortality by strains (A)
and agromaterial types (B). SP and OAM represent the
abbreviation of ‘synthetic pesticides’ and ‘organic agricultural
materials’, respectively. Small alphabetical character means the
significant difference by t-test and Mann-Whitney U test (P <0.05),
respectively.
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Supplementary Fig. 1. Mortality from 24 to 96 hours after treatment with 16 synthetic pesticides in the NS (A) and BS (B) strains. Error
bars indicate standard deviations. Small alphabetical character means the significant difference (P < 0.05) by ANOVA with LSD post hoc test.
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Supplementary Fig. 2. Mortality from 24 to 96 hours after treatment with 12 organic agricultural materials in the NS (A) and BS (B)
strains. Error bars indicate standard deviations. Small alphabetical character means the significant difference (P < 0.05) by ANOVA
with LSD post hoc test.
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