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Testing Efficacy of 11 Insecticides and Cyantraniliprole Soil Drench
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Abstract As an invasive pest native to South America, the tomato leaf miner, Phthorimaea absoluta, was
first detected in greenhouse tomatoes in Korea in 2024. We evaluated the leaf-dipping efficacy of 11
registered insecticides and the residual activity of cyantraniliprole that is applied as a soil drench, targeting
the 2™ to 3rd instar larvae. Pyrethroid insecticides were associated with low mortality (40-56.7%), whereas eight
non-pyrethroid products achieved 93.3-100% mortality. Spinetoram, emamectin benzoate, and cyantraniliprole
were also highly effective against large larvae (> 5 mm). In foliar spray assays, conducted 4 to 72 hours
after inoculation, cyantraniliprole and emamectin benzoate showed limited mortality (< 60%). However, the
soil drench application of cyantraniliprole produced complete mortality (100%) from day 3 post treatment
and remained at >63.3% through 28 days post treatment. In a separate leaf infestation assay using
cyantraniliprole, damaged leaf rates were 45.6% in the untreated control, 11.8% in the simultaneous adult
release and insecticide treatment group, and 6.1% in the 5-day pre-treatment group (soil drench application
before adult release). Our results suggest that early soil drench application combined with rotational foliar
sprays could be an effective, integrated management strategy to inhibit P. absoluta in greenhouse tomato
production.

Key words: Cyantraniliprole, Greenhouse tomatoes, Soil drench, Systemic insecticides, Tomato leaf miner
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Table 1. Tested insecticides registered for Phthorimaea absoluta control in Korea

Insecticide Form® AL (%)” DF?  MoA? Target crops
Deltamethrin EC 1 1000 3a Eggplant, Potato, Chilli, Bell pepper, Tobacco
Bifenthrin SC 2 1000 3a Tobacco
Bifenthrin EC 1 1000 3a Chilli, Bell pepper
Spinetoram SC 5 2000 5 Eggplant, Potato, Chilli, Bell pepper, Tomato, Cherry tomato
Emamectin benzoate EC 2.15 2000 6 Eggplant, Potato, Chilli, Bell pepper, Tomato, Cherry tomato
Indoxacarb SC 5 1000 22a  Eggplant, Potato, Chilli, Bell pepper
Metaflumizone EC 20 2000 22b  Eggplant, Chilli, Bell pepper, Tomato, Cherry tomato
Cyantraniliprole DC 5 1000 28 Tomato, Cherry tomato
2000 Eggplant, Potato, Chilli, Bell pepper
Fluxametamide EC 9 2000 30 Chilli, Bell pepper, Tomato, Cherry tomato
Fluxametamide EW 4.5 2000 30 Eggplant
Pyridalyl EW 10 1000 un Eggplant, Chilli, Bell pepper, Tomato, Cherry tomato

9 Form.: formulation; DC, dispersible concentrate; EC, emulsifiable concentrate; EW, emulsion oil in water; SC, suspension concentrate

A L: Active ingredient concentration(%)
9 DF: dilution factor
9 MoA: IRAC mode of action group number; un, unknown.
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Table 2. Mortality of Phthorimaea absoluta larvae at recommended concentration of 11 registered insecticides

Mortality (%)”
Insecticide Form. - -

2-3 instar 5 mm+ instar
Deltamethrin EC 40.0+10.0b -
Bifenthrin SC 56.7+153b -
Bifenthrin EC 40.0+173b -
Spinetoram EC 100.0+0.0a 96.7+58a
Emamectin benzoate EC 100.0£0.0a 933+115a
Indoxacarb SC 100.0£0.0a -
Metaflumizone EC 933+115a -
Cyantraniliprole DC 100.0+0.0a 933+58a
Fluxametamide EC 100.0£0.0a -
Fluxametamide EwW 100.0+0.0 a -
Pyridalyl EW 100.0+0.0a -

“Means = SD within each column followed by different letters are significantly different [Tukey’s HSD test, F(15, 32) = 62.024, p < 0.05].

-2 not tested.

Table 3. Mortality of Phthorimaea absoluta larvae after foliar
spray treatment at different time intervals after larval inoculation
on tomato leaves

Mortality (%)"
Time after larval — RA -
inoculation Cyantraniliprole ~ Emamectin benzoate
DC EC
4 hr 56.7+5.8 40.0+10.0
24 hr 433+11.5 40.0+10.0
48 hr 50.0+10.0 333=£115
72 hr 56.7+5.8 433+5.8

“Values represent Abbott's corrected mortality (means = SD of three
replicates). Two-way ANOVA indicated a significant insecticide
effect [F(1,16) = 11.25, p = 0.004], but no significant effects of
treatment time [F(3,16) = 1.38, p = 0.284] or insecticide * treatment
time interaction [F(3,16) = 0.72, p = 0.556].

emamectin benzoate A1E 74 *2|$ ZH3(Table
ORA| B 9 Wil dgk 5l EHEH AlgHARl A
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AsE MEY FY T A9 AXY A 2 Al
]3]t
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Fig. 1. Mortality of Phthorimaea absoluta larvae on tomato
leaves at various intervals after soil drench application of
cyantraniliprole DC (50 ppm, 40 mL/pot). Mortality and plant
height were presented in dependently to show temporal changes in
insecticidal activity and plant growth after treatment. Bars (left
axis) represent mean mortality £ SD (n = 3). Line (right axis)
indicates mean plant height = SD (n=3).

A9, A ZAF A-A AR T 0%)ETE E34THEE,10)
=929, p < 0.05). T8+ 2] 717+ Ft AEA 7] A&
Hog 57}2‘;&% 1= A% 237F A=Y, ES A9
SEAI7E AL Fl A=A A A0 o] HUSE A

A]'O]'Mq.
EY X2|of o2 meiHE oM 2ot
Cyantraniliprole E% 35 & 455 WAkt 4kehs
=3k A3Fig. 2), WA Ao EvtE FHFE B
R2&ACH, T FANFES 45.6%, 85 BAkSH

Al AR = 11.8%, 5¢ A AR A2 7= 6.1%
Ak Al AT 7 g ES BF fod AolE o
™ (Tukey’s HSD test, p < 0.05), AP A2l 714 vke
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Fig. 2. (A) Leaf infestation rate of Phthorimaea absoluta on tomato plants under three soil-treatment regimes. Untreated (no
insecticide treatment), Simultaneous (cyantraniliprole DC applied on the same day as adult release), and Pre-applied (cyantraniliprole
DC applied 5 days before adult release). Bars represent mean + SD; different letters indicate significant differences (Tukey’s HSD
test, p < 0.05). (B) Photo of untreated control plants; (C) Photo of pre-applied treatment plants after 14-day infestation.
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