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Systemic pesticide screening and the effects of root drenching on
the biological parameters of Tuta absoluta
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Abstract [Aim] To investigate the effects of systemic pesticides on the development and survival of Tuta absoluta and
thereby provide a theoretical basis for the application of these pesticides in the field. [Methods] The toxicity of 7
insecticides on T. absoluta were tested in the laboratory using the indoor virulence determination method and the effects of
systemic pesticides on the biological parameters of T. absoluta were analyzed using root drenching. [Results] Cyantraniliprole,
chlorantraniliprole, and tetrachlorantraniliprole were the most toxic of the pesticides tested, with LCsyvalues of 0.226, 2.01,
and 26.27 mg a.i./L, respectively. Root drenching with cyantraniliprole, chlorantraniliprole and tetrachlorantraniliprole at the
tomato seedling stage significantly affected larval duration, pupal duration and adult survival, and eggs of T. absoluta died
which could not hatch into larva normally, reducing this to zero at a concentration of 2-fold LCg. Moreover, root drenching
with these three insecticides significantly reduced the hatching rate, pupation rate and eclosion rate; a concentration of 2-fold

LCy killed all insects before they could cause damage. [Conclusion] Drenching the roots of tomato seedlings with
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cyantraniliprole, chlorantraniliprole and tetrachlorantraniliprole completely prevents the occurrence of T. absoluta at the

tomato seedling stage. This degree of suppression greatly reduces the outbreak risk, and is a new method for the scientific

control of this pest.
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F 1 AEHFNEMEHEDHBEN
Tablel Toxicity of different insecticidesto Tuta absoluta larvae
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Fig. 1 The effects of cyantraniliprole (A), chlorantraniliprole (B), and tetrachlorantraniliprole (C)) on egg duration,
larval duration, pupal duration and adult longevity of Tuta absoluta with root drenching
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Fig. 2 The effects of cyantraniliprole (A), chlorantraniliprole (B) and tetrachlorantraniliprole
(C) on hatching rate, pupation rate and eclosion rate of Tuta absoluta with root drenching

3 @itSiip

ARG BN, FHOR P B . AR
e FFIT D) S HEL P A X6 2 it Vs I e 40y A R RUR
=, P G AORH B RE ) fe i o RIABEREER
AR R -k 4y B LA AR AT I BR ROR , X
HEsr FH4E (2023) WFFRAE SR —5L,

DAY A 00 ) 5 — S 7 B 22 A A8 W
25505, GRNLABATT 18] XA BAT B [ A )
RIIE S, SEBUHEY Y AT AR, JFARPEE B
( Al S, 2019) o HEMEZY & —ME TN
W 22 55) Bt 24 =X, A AR S 24 AR R A
255, @it R S ZiRE R R E
PRAEFHERAL, XFE = A B AE (R4,
2009) . SIS, HEAR 2 2 9 4
W 2R R R L AR, HLUH 25 R
HOREAME M B R B A RS2 et (MK E
4. 2019) .

XU PRl A % H 03 o s B LB 8 T A2 4
S A R P 5T DO A e S B AN, L B

VEHLOL A R-PA , S R LR eas , 51 R
B, mAFHERIET: (Ribeiro et al., 2014;
Yang etal., 2019), X} H % i HA 03 ) fi
AL HEMAEM, BiGERH LS, BT,
" FH AR e 25 2% BRI 46 S R FE Bk L TR
HOPBEAE | S P P A D e e R A T A AR
R, B i 5 R Y e mT S 2 A I P
KU Ostrinia furnacalis 1940 H & & 77 35 1
B, IERERAUTINE (LR, 2021) o &}
LU I8 Spodoptera litura 28 P50 B L Cyo kb FH
J, 7RO AR R Y W EAR TR, R E
WM B (M5, 2014) . IT4ER, MG
SR TR , W H A3 v g
RIS = A T g puhE. Biln, 7eJé H
FINV., ] AR SE 2 A0 PR A s
FE 0 T I e B o) G R R P B L
Ham, wik%E) 16.94% (Oke et al., 2020) ., F&
FEI BT & B, 2 r R 6 1) 2 AT e o R X 4
HORHEER O R S PUKF, SRR 51k 212
169 17 (ZEmedess, 2022) , M, wFIA
i R AR B TR TG o AR BTk P TRE AR T A 2 7



- 770 - o B 3244 Chinese Journal of Applied Entomology 61 %

AR, A BRI R I |« S R P I A DY S e
Ve I % A 2 A8 R 7 i - g ) BB A L % | AL
PP, JEHIE 2 £ LCoo 245511AL P, BPTC
IEIER AL, AWRAET, ik s E R AT
BRILFAET. . WIFEE SRR, e iR
3R RN FEATREARAL PR, SR JeRE it v
SE B R R R 2 KM, Al IR “5 AR,
i S R NS S e L RS
TS I B PR b R R

R E I ARG, OFFERk A B
Y7 AR AR VR I Y A 2R, RRRE PR B A AL
%, WREI A2 A I T 2 22 4 s
ARBTTE AR, BEE RN | R IS Y
HUBE 3 ol A IR SR R R A N S A T AR
LB, LA T N A B, DA A
LR ERCR, O W ah v I AR A R AL T
YYD T R S 4 s 2 U S PA IRt
FEGE 114 P TR 2830 B e o 28 i o I3 ) 7
RS € 8

SEZ 3wk (References)

Bai TT, Liu WT, Mao XH, Li J, Cao CD, Zhang AS, 2019.
Laboratory toxicity and field efficacy of several systemic
insecticides on Myzus persicae. Shandong Agricultural Sciences,
51(4): 128-131. [FHEH, XISC¥E, BIELL, ZE0r, HRAL,
K22 R, 2019, LA P I 24550 X ARALF (1 25 P 5 0 B TRIBITRL.
INZR A B2, 51(4): 128-131.]

Barati R, Hejazi MJ, Mohammadi SA, 2018. Insecticide
susceptibility in Tuta absoluta (Lepidoptera: Gelechiidae) and
metabolic characterization of resistance to diazinon. Journal of
Economic Entomology, 111(4): 1551-1557.

Biondi A, Guedes RNC, Wan FH, Desneux N, 2018. Ecology,
worldwide spread, and management of the invasive South
American tomato pinworm, Tuta absoluta: Past, present, and
future. Annual Review of Entomology, 63: 239-258.

Chhetri LB, 2018. Tomato leafminer (Tuta absoluta) an emerging
agricultural pest: Control and management strategies: A review.
World Scientific News, 114: 3043.

Choudhary K, Kumar S, Sharma D, Ruchika K, Thakur K, Yangchan
J, 2022. A review on destructive tomato pest, Phthorimaea
absoluta (Lepidoptera: Gelechiidae) and its management.
Journal of Biological Control, 36: 84.

Desneux N, Wajnberg E, Wyckhuys KAG, Burgio G Arpaia S,

Narvéez-Vasquez CA, Gonzalez-Cabrera J, Cataldn Ruescas D,
Tabone E, Frandon J, Pizzol J, Poncet C, Cabello T, Urbangja A,
2010. Biological invasion of European tomato crops by Tuta
absoluta: Ecology, geographic expansion and prospects for
biological control. Journal of Pest Science, 83(3): 197-215.

Guedes RNC, Roditakis E, Campos MR, Haddi K, BielzaP, Siqueira
HAA, Tsagkarakou A, Vontas J, Nauen R, 2019. Insecticide
resistance in the tomato pinworm Tuta absoluta: Patterns, spread,
mechanisms, management and outlook. Journal of Pest Science,
92(4): 1329-1342.

Guo WX, XiaXJ, Li LL, Xu WX, Song YY, Cui HY, LU SH, Yu,
Men XY, 2023. Effective pesticide screening for common control
of Tuta absoluta and other four pests of tomato. Shandong
Agricultural Sciences, 55(11): 40-48. [3830 55, H/IN3Y, ZEMNF,
TROCEE, REEm, fEdRE, AR, TR, 11240, 2023 il
TR S Al 4 TR K B R RCHA 2R . 1l
Aol B4, 55(11): 4048

Karanu SW, Ajene 1J, Lelmen EK, Ong'onge MA, Akutse KS,
Khamis FM, 2024. Biochemistry and transcriptomic analyses of
Phthorimaea absoluta (Lepidoptera: Gelechiidag) response to
insecticides. Scientific Reports, 14(1): 7931.

Kumari DA, Suresh V, Anitha G, Nayak M, Lavanya AVN, Mamatha
A, 2022. Efficacy of different insecticide modules on tomato pin
worm, Phthorimaea absoluta. Indian Journal of Ecology, 49(4):
1464-1467.

Li IM, Xiang CY, Wang XY, Guo YM, Huang ZJ, Liu L, Li X, Du
YC, 2021. Current situation and prospect of Chinese tomato
industry during the 13th five-year plan, China \iegetables, 384(2):
13-20. [ZR W, BWIEH, £2#5, Eif, 8%, XE, &
2, MUkE, 2021 <+ =FREFRM VIR RS, SE
3K, 384(2): 13-20]

Li XW, MaL, Lv YB, 2022. Susceptihility of Xinjiang and Yunnan
populations of Tuta absoluta (Lepidoptera: Gelechiidae) to six
insecticides and its relationship with detoxification enzyme
activities. Acta Entomologica Sinica, 65(8): 1010-1017. [Z=Hé4E,
o, BV, 2022, TR R A R I R A X S A
T 0 R B R A M O R R R, 65(8):
1010-1017.]

Oke OA, Oladigholu AA, Hamisu HS, 2020. Evauation of
Resistance and Toxicity of Different Insecticides on Tuta
absoluta Meyrick Populations in Major Tomato Growing States
of Nigeria. Switzerland: Springer Cham. 45-55.

Prasannakumar NR, Jyothi N, Prasadbabu K, Ramkumar G, Asokan
R, Saroja S, Sridhar V, 2023. Evidence-based insecticide
resistance in South American tomato leaf miner, Phthorimaea

absoluta (Meyrick) under laboratory selection. Bulletin of



44 A A PR P v 2 P P A ERRI B o R PR AR T 24 % AR W 2 2 KU 3 ) <771 -

Entomological Research, 113(3): 419-429.

Ribeiro LMS, Wanderley-Teixeira V, Ferreira HN, Teixeira AAC,
Siqueira HAA, 2014. Fitness costs associated with field-evolved
resistance to chlorantraniliprole in Plutella xylostella
(Lepidoptera: Plutellidae). Bulletin of Entomological Research,
104(1): 88-96.

Sang S, Shu BS, Hu MY, Wang Z, Zhong GH, 2014. Sublethal
effects of cyantraniliprole on the development and reproduction
of the cabbage cutworm, Spodoptera litura. Journal of South
China Agricultural University, 35(5): 64-68. [F&1, &4k,
Fehe, FH, BhEE, 2014, BECRBERTRIEBORER K E
KEFE N BCALN. R AL K24, 35(5): 6468

Yang QX, Li DY, J MS, Zhang ZH, Gu ZM, 2019. Systemic
distribution of imidacloprid in strawberry plants and its control
effect against aphid with foliar spraying or root drenching. Plant
Protection, 45(4): 250-254. [# K5, ZEAR M, 20l #KEE,
ARAH A, 2019, 55 A0 AR I 24 15 bk HUH L E SRR AR R 1 43
A SR AR 5. HERAP, 45(4): 250-254.]

Yang ZB, Zhao Y, Li P, He YJ, 2019. Design, synthesis, and
insecticidal activity of novel isoxazole derivatives containing
bisamide moiety. Journal of Heterocyclic Chemistry, 56(11):
3042-3047.

Zhang GF, Liu WX, Guo JY, Zhang YB, Wan FH, 2013.
Species-specific COIl primers for rapid identification of Tuta
absoluta (Meyrick), a significant, potential alien species. Journal
of Biosafety, 22(2): 80-85. [H:7F, X724, #have, K,
JiJ7i, 2013, FORHE AR T B 5 SS-COI Hug
KR, EY)E 4R, 22(2): 80-85.]

Zhang GF, Liu WX, Wan FH, Xian XJ, Zhang YB, Guo JY, 2018.
Bioecology, damage and management of the tomato leafminer
Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), a
worldwide quarantine pest. Journal of Biosafety, 27(3): 155-163.
[oREEZE, XT3, J1 Ui, vEMET, TRBH, ShavE, 2018
TH LR I AGHPE T T TR A v I M A 0 A 32 e S S A
LA, 27(3): 155-163 ]

Zhang GF, Ma DY, Liu WX, Wang YS, Fu WJ, Wang J, Gao YH,
Wan FH, 2019. The arrival of Tuta absoluta (Meyrick)
(Lepidoptera: Gelechiidae), in China. Journal of Biosafety,
28(3): 200-203. [3kALsY, Thilise, XJ74E, EERAE, T3CH,
TR, WA, ik, 2019, fEREIMSRAR FE R —
T S AU (5 H R, YR e, 28(3):
200-203.]

Zhang GF, Zhang YB, Zhao JN, Xian XQ, Wang Y'S, Liu WX, Wan
FH, Zhang XM, Li P, Liu H, Liu WC, Li YH, Wang SM, Zhao
YM, 2022. Phototropism of Tuta absoluta, an important insect
pest of fruit and vegetable crops, to blue-violet light wavelengths.
Chinese Journal of Applied Entomology, 59(6): 1394-1403. [3k
H:2F, skB, B, vEmETE, EEA, X7, TTO5E,
TRIEH, 2R3, XU, XA, ZRI0LL, FANH, Hir, 2022,
HRORET T A Mo W SO m P TR
241, 59(6): 1394-1403]

Zhang JH, Zhan YD, Liu Y, 2023. Biologica and ecological
characteristics and behavior regulation techniques of Tuta
absoluta (Meyrick). Shandong Agricultural Sciences, 55(11):
12-18. [k 2, f—ilt, XI55, 2023. FAhiEnTuke A A2
SERHERIAT R ROR. INARROL R, 65(11): 12-18]

Zhi HY, Ding XH, Chen B, Ye ML, Yan Y'Y, Jiang WH, 2021. Effects
of chlorantraniliprole on activities of detoxification enzymes and
growth and reproduction of Ostrinia furnacalis. Journal of
Nanjing Agricultural University, 44(1): 89-96. [ 5, T %k,
B3, mhsepk, IEIBHEH, 22148, 2021, 58 HUR B R X 7
T O M W 1 SR ORISR R A R R,
44(1): 89-96.]

Zong JP, Wei SJ, Wang JY, Luo WC, 2009. Systemic distribution of
imidacloprid in tomato crop and its control effect against
Bemisia tabaci with foliar spraying or root pouring. Chinese
Journal of Pesticide Science, 11(2): 219-224. [52#:5F, #4348,
FIIH, BT, 2009, W25 R AR 24 5 bk A 2 i A
R R S A K Gk RORY TR B R A 2 A A, 11(2):
219224



