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Translaminar and Systemic Activities of Four Synthetic Insecticides

against the Tomato Leafminer, Phthorimaea absoluta, in Korea
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Abstract The tomato leafminer, Phthorimaea absoluta, is a devastating pest of Solanaceous crops worldwide.
It directly damages leaves, fruits, and growing tips. We evaluated the translaminar and systemic activities of
four synthetic insecticides (spinosad, chlorfenapyr, cyantraniliprole, and broflanilide) by determining the rate
of larval mortality. In translaminar activity assays, we observed 100% mortality with foliar applications of all
the tested insecticides on leaves harboring larvae within the mesophyll (Fi 4 =536, P<0.001). This confirms that
each insecticide possesses translaminar activity. We assessed systemic activity through root uptake using the
leaf-disc method. Among the four insecticides, cyantraniliprole produced 100% mortality of the leafminer
larvae (Fg, 4= 107, P<0.001), and larval mortality showed a significant negative correlation with leaf consumption
(r?=0.841, P<0.001). In summary, all four insecticides were effective in eliminating mesophyll-feeding
larvae through translaminar activity. Furthermore, cyantraniliprole exhibited systemic activity following root
uptake. It is pivotal to select insecticides with both translaminar and systemic properties for preventive and
curative management of the tomato leafminer across the seedling, vegetative, and reproductive stages of
Solanaceous crops.
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Table 1. Synthetic pesticide used in this study

Name IRAC classification Item name ® and its amount Concentration (ppm)
P_Test00 nd® Control nd
P_Test06 5 Spinosad WG 10% 25
P_Test09 13 Chlorfenapyr EC 5% 50
P _Testl4 28 Cyantraniliprole SC 18.66% 467
P_Testl5 30 Broflanilide SC 5% 25

YFormular name abbreviation: EC (Emulsifiable Concentrate), SC (Suspension Concentrate)

94nd’ = not determined

A Thap 25
Spa7t %48 el
S o) Fake,

1AL 2] XA]

T°r% AZ1el F2 71F4E]
2 5 U Aster, it
fFato] o]gsh= 5498 e
QJuin oz gerahgiseke] AEA U] o
(translaminar activity)2} Z410]884 (systemic activity)S-Z

TF-EETHCloyd et al., 2011; Dumra et al., 2023). J24d0]
& O Fofo] 7IFAEY] el AxHY, A524S
FHate] A7 Edele SAH0EA, AEEA
ZA o2 o8| 9= EA4ES AYAL JUth(Dumra et
al., 2023). A o]ﬁg)x4(:i1Eolﬁg/\é)o]E]- man} Qe Egj
Fofol Y =3 9 AHE B3 AEAY ug =
(&, 271, £ 283 gvf )22 odste EAoltt
(Cloyd et al., 2011). A 9 Axlo|gAE Ad AEA=
A=A Wl HFetE®E, vl &, )=, T 55
s Zo] 71545 A U BA(RE, 98T 28
A2AelM B8 23S A4 2 35 2 A5, AEd
W B AALE frEste] i slF o2 E S Hoske
ol Sloh. Bgk 714 EA ol XFste] Folut Bl

461 fragee ede %2 % 9l
3}k

o mx rlo

ZH 12%5= fﬂ"}i oa;dz] e 7]‘19E o okg 2aEdS

Ze st v} ek s A AeA 4 F <A (spinosad,

chlorfenapyr, cyantraniliprole, broflanilide)’} 80% ©]/3<]

TFeEHAEEC] e ISt & AT 4% AL

zh:u% pjEus x{/\]o]ag/ﬂ KX %sﬂ EH}E uru} o = uL;q] OE]T
£ Wrkehzt £40] Sitt.

>
==

g Yy
Z2AE L AIS dY

A ARESH EvpEERE 20249 A B9 AA
EntE ApuiA]eollA] et on, 54 9 eyl golgt
7HA (eFAloF, ofAlolE R, HiEI=h)E 7| FAER e
2 AR(360 x 360 x 610 mm, AH|o]A|o]ME], 73 7))ol A
AL AlEo|t)h 71F3AEe] Aujs 727 REE 0]
2] HEEIARe L, )l T &, B 2~3u Y

>,
=
C
2L
Hzl
A
=
—_
W
IS
X
=
—
W
W
8
=]
SN
=2
2
>,
O
ol
2
i
o
S
©

PO# 5 ‘?j}%g FAIAZIE. 7154 A 2202
5= 70+ 10%, 371 16:814 2 8}3irt.

Ao ARg-gl ASA|= E 5 (Kwon et al,, 2025)0] 333t
FAAEE o83 oka H7E AlA 80% 1Y 7B+t
5 W opA] 458 to 2 St tid o
A= P _Test06, P Test09, P Testl4 I3 P Testl5ZA
8432 spinosad, chlorfenapyr, cyantraniliprole —Z2]3L
broflanilided]] 2z} s 33l <A S| tH(Table 1).

AX 2|0l 25 AN I}
454 AZAE dPFoRE AT § Al o ofa
£ o 22 A S Fal Hrkekdnh ARSA ol
z](zoo x 200 x 650 mm) Wl 2] $ 39Uo] A 74A| (d
NG 4uis 20 A Al 3 F 3do] A 5 2001 S
201 Eo} ;{L%O]_oq 20% /gl%}g
:Lall AkEsE dofl A o 7t
2 dA7A oF 108 5 E

4?4 St 717 Eell = B
EvEE 238 30 AAS ERlsiom, tid ofAl]
LA 71 Sl Tﬂ"k%k(rable S 34 &, 2zl
o] &3t 4-63] AE(4-6 ml) F FE oA 3AI7F B &
A8k xte Y WHoR o FHd =2 Y &
s

o

: ki
o
=
2
)
tlo
o
K
4¢7
O,

SZsAT oFa 3hE 71EE RN Ao ¢
ZA Y9 ErjEELE o HYE 2=E1EL u) 232 U
olE3lA] P MAS AFEOE 74519l on 2447 744
o 96’\]7P o} B —5—}2:] 7L o]:x—ﬂtﬂ /J?;l o 33} [e)
Zgsigon], A8 2AL L% 251200, FE 60+20%2)

AjellA o] FojHtt,

Lm

o &0l o8t Mol ot
A3 okA| 9] HAalo|aAd Hrt= e} 1

T2 2 sl
TR A S-S (R 29+ 4°C, F= 79+

10%)



190 HES - Hah2] - RV

oA EE(¢p 150 x h 135 mm) F24] F <F 49Uo] At 7]
FAECNG T 34, 2% F 30 em, FFE oF 20%)°]
AT obtf EYF g, FH FFORE FAE ofd
500 ml7} 231 &1 1087+

A TN oFe] BEE B & 3 oldE =it
e Fol] o3 Aol Hrks o] o H 71X 9
FEHE o] g3l AW (RE 25+2°C, % 60+ 10%)°]
A Festith ofle] BelF4E g 7HA9 9HH
(¢ 90 mm)2 Insect breeding dish (120 x 80 mm, SPL Life
Sciences, A7) 1% agar 30 miE =% & &8 =4t}
a8 2- 39:1 ErEEP f3 157RIE AEson,
ok ¥l 71Ee HeA AFH YA A&sisinh 7
opAE ] S ol AL 19 FElon, oA
olg) 7|2 JHHL ]8T g Hrke wWESR 3

shict.

HAOIYY WIt = HAE ME
o

Nl BN ErtEBY f5o] 96417 B
7 ARG ol gste] AMA3} okE 7o)

%
H 2

EA3519 ) WA A& Easy Leaf Area software
£ &t A mird S w3t th(Easlon and
Bloom, 2014). &9 (600 x 600 mm) gl 7159 (Red
Scale / 350 x 350 mm)3Z} FHAL iR F AvfEE Ty
Zh(iphone 15, Apple)Z <F 35 cm Eo|ol|A] ZJsISiT). FEgh,
A 24 A Ze vy 20e ot 2tk Leaf
minimum Greem RGB value, 15; Leaf Green Ratio, 0.90;
Scale minimum Red RGB value, 218; Scale Red Ratio,
1.44; Scale area, 12.3; Processing Speed, 4; Minimum Leaf
Size, 0. 9P 8 MBS Al GRA g ol E 9
oA Ml GEA Aolo] W22 V1F0E B,

SHEH

Tukey s HSD #4& ﬁ%ﬂ;’it}. R 2273
%S (Venables et al., 2009), ZL&%
compact letter= R ¥|7]#] W multlcomp g3ttt A
AE3} o8 ARFEZHY] A A 459 Al At
SF 3RHE AHE o]galon, AT 9 3]HAAAY
£ GraphPad Prism software (version 9.0y& ©]-&3}5it}.

-elolol - ¥y - ore

L OO

a a a aaaa aaaa aaaa

a
- P_Test00

:E' 100 1 I I I -
S0 g0 P_Test06
é @ P_Test09
g § 80 P_Test14
£ 4 - P Testl5
g€
3T 20
© bbbb

L. L L. LB L] 1

<t 0 N © < 0 N © < © N © < N © T 0 N O

NN~ NN~ NN~ o~ ~ o NS N~

1
0
<

Observation time (h)

Fig. 1. Translaminar activity by foliar application through
cumulative mortality evaluation over 96 hours at 24-hour
intervals against four different insecticides. Small alphabetical
character means the significant difference by ANOVA (P <
0.05), respectively.
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Fig. 2. Systemic activity via root-uptake was evaluated over
96 hours at 24-hour intervals for four different insecticides
in Phthorimaea absoluta. Small alphabetical character means the
significant difference by ANOVA (P <0.05), respectively.
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Fig. 3. Leaf ingestion ratio following 96 hours of systemic insecticide treatment by root-uptake (A) and correlation analysis between
larval mortality and eggplant leaf ingestion ratio after 96 hours of treatment (B) with four different insecticides in Phthorimaea absoluta.
Small alphabetical character means the significant difference by ANOVA (P < 0.05), respectively.
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