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Toxicity of six insecticides and their mixtures to the neonate larvae of
Grapholitha molesta (Busck) and their field control effects

YU Qin, DU Engiang, GUO Xiaojun, FENG Yuntao, ZHANG Runxiang”
(College of Plant Protection , Shanxi Agricultural University (Institute of Plant Protection), Taiyuan 030031, China)

Abstract Toxicity of six insecticides and their mixtures to the neonate larvae of Grapholitha molesta was tested
using fruitlets dipping method, and the efficacy of synergistic mixtures was evaluated in pear orchard. The results
showed that the LC;, values of abamectin, chlorantraniliprole, lambda-cyhalothrin, dinotefuran, thiamethoxam
and cyantraniliprole were 0.691. 4.883. 5.350, 10.326, 13.966 mg/L and 27. 942 mg/L. respectively. The mix-
tures of abamectin and dinotefuran at the ratios of 8:1, 2:1, 1:1, 1:2 and 1:4, dinotefuran and chlorantranilipro-
le at the ratios of 1:4, 1:2, 1:1, 2:1 and 4:1, abamectin and chlorantraniliprole at the ratios of 4:1, 1:1 and
1:4, lambda-cyhalothrin and dinotefuran at the ratio of 1:4 showed significant synergism. Field test showed that
the mixtures of abamectin and dinotefuran 1:4 (12.5 mg/kg+50 mg/kg) , dinotefuran and chlorantraniliprole 2: 1
(20.5 mg/kg+12.5 mg/kg) and abamectin and chlorantraniliprole 1:1 (12.5 mg/kg+12.5 mg/kg) could be used in
controlling Grapholitha molesta at different development stages in pear orchard in seriously occurred year. Among them,
abamectin & dinotefuran (1:4) had the best control effect against G. molesta .
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Table 1 The combination and ratio of mixed insecticides

257204 Mixed insecticides Ff] Ratio

I £ 2K < 1k g

abamectin: dinotefuran

IR i G A P

dinotefuran: chlorantraniliprole

I 24 R 3K S AR P Rt i

abamectin: chlorantraniliprole
TR BRI AU A i + 1k L
lambda-cyhalothrin: dinotefuran

8:1.4:1.2:1,1:1.,1:2,1:4

1:4.1:2,1:1.2:1,4:1

8:1.4:1.,2:1,1:1,1:2

4:1.2:1,1:1,1:2.1:4
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Table 2 Spraying time kinds and concentration of pesticides against Grapholitha molesta in pear orchard

i) B /mgekg! Dosage of active ingredient
= 7H6H 8A1H 8A15H
Insecticide
July 6 August 1 August 15

BT B2 e 1 4 12. 550 12. 5450 12. 550
abamectin: dinotefuran 1:4 16. 67+66. 67 — -
By 24 T 2R SRR AR T e 12 1 8.33+8.33 - -
abamectin: chlorantraniliprole 131 12.5+12.5 12.5+12. 5 12.5+12.5
Wkt e s SRR FE A 2 1 20410 = -
dinotefuran: chlorantraniliprole 23 1 25+12.5 25+12.5 25412, B

By 24k P 2%+ RE AT - = AU R (R BT X
abamectin—+ chlorpyrifos+beta-cypermethrin
(self-controlled orchard)

W57k Water

33. 33-+200. 00+0

33. 33-+0-+30. 00 33. 33-+200. 00+30. 00
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Table 3 Toxicity of different insecticides to Grapholitha molesta neonate larvae

2551 BRI FRER ROMECH B D) FFEHRE (950 B (F M) /mg-L !

Insecticide Slope-=SE X (dp LG50 (95% confidence interval)
PIZE B % abamectin 0. 391£0. 054 14.536(12) 0. 559 0. 691(0. 628~0. 759)
SRR R chlorantraniliprole 1. 49940. 148 16. 283(12) 0. 234 4, 883(4. 257~5.731)
ERA R ESGBE lambda-cyhalothrin 3.29440. 234 17.958(12) 0. 326 5. 350(5. 098~5. 608)
Wk #f% dinotefuran 4. 80740. 284 15.915(12) 0. 663 10. 326(9. 887~10. 788)
BE R thiamethoxam 3.248+0. 196 20. 688(12) 0. 354 13. 966(12. 990~15. 003)
TR L cyantraniliprole 2.86640. 432 0.611(12) 0. 894 27.942(22. 223~33. 703)
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Table 4 Joint toxicity of mixtures of different insecticides to Grapholitha molesta neonate larvae

245 RELE AR EdRER  RIEEBRED FRCH U (95 % BIFMR) /mg-L ! M RH
Insecticide Proportion Slope+SE X df) LCs0(95% confidence interval) Co-toxicity coefficient

8:1 0. 295+0. 052 19. 093(12) 0. 264 0. 572(0. 478~0. 685) 134. 77

T 2 01 0. 099=0. 071 9.019(12) 0. 709 1. 025(0. 908~1. 566) 82. 88

- A 2:1 0. 135+0. 102 3.113(12) 0. 997 0.547(0.193~1. 172) 182. 53
abamectin: dinotefuran

1:1 0. 046+0. 038 3.684(12) 0. 994 1. 053(0. 503~1. 821) 123.01

1:2 0. 047+0. 046 8.553(12) 0. 931 1. 105(0. 562~1. 812) 166. 83

1:4 1. 370=£0. 430 7.559(12) 0. 961 1. 335(0. 675~2. 061) 204. 15




. 268 -+ 189 4 47 2020
43R 4 Table 4(Continued)
gl REHE  APREARER  RITEEHED IO HSE (95% B A5HR) /mge L1 LT REL
Insecticide Proportion Slope+SE X df) LCs0(95% confidence interval) Co-toxicity coefficient
1:4 0. 367£0. 094 6.053(12) 0. 988 2.411(1. 746~3. 375) 226. 40
okt AU R 12 0.484+0.096  20.078(12)  0.217 2.394(1. 915~3. 108) 246. 92
dinotefuran: 1:1 0. 068=+0. 068 10. 626(12) 0. 832 1. 680(1. 480~1. 880) 394. 67
chlorantraniliprole 2:1 0. 279+£0. 095 17.934(12) 0. 328 1. 705(1. 234~2. 190) 442.76
4:1 0.231+0. 094 13. 813(12) 0.613 1. 567(1. 079~2. 135) 538. 84
— 4:1 0. 2324£0. 066 6.927(12) 0. 906 0. 602(0. 439~0. 790) 138. 58
@ﬁj@iﬂﬁﬂ* 2:1 0.112+0. 064 7.466(12) 0. 877 1. 478(1. 044~2. 065) 65. 23
%l; Akt. A & 1:1 0. 539+0. 068 5. 658(12) 0. 958 0. 394(0. 140~0. 638) 307.13
abamectin®
- 1:2 0. 005+0. 005 6. 032(12) 0. 945 4. 081(2. 600~5. 560) 39. 86
chlorantraniliprole
1:4 0. 467+0. 067 4. 694(12) 0. 981 1. 480 1(1. 029~2. 310) 149. 06
o e o 4:1 1. 1694-0. 180 16. 766(12) 0. 210 11. 498(9. 005~17. 407) 51. 49
;iﬂ%ﬁﬁﬂg@ﬂ. 2:1 0.909+0. 173 13.239(12) 0. 430 7.189(5. 453~9. 950) 88. 49
& . 1:1 1. 55740. 191 12. 236(12) 0. 508 6. 751(5. 421~7.401) 104. 40
lambda-cyhalothrin®
. 1:2 2.402+0. 115 18.583(12) 0. 291 7.681(7.077~8. 345) 102. 62
dinotefuran
1:4 1. 82740. 136 11. 698(12) 0. 765 6. 383(5. 794~17.013) 136. 39
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Table 5 Control effect of mixtures of different insecticides against Grapholitha molesta in pear orchard (2018)

RS/ 7 H 30 H July 30 8 A 14 H August 14 8 H 29 H August 29
2] mgekg ! RERE/ % i/ % WRE/ G BRUY% BRE/ Y B
Insecticide Dosage of active  Rate of bored Control Rate of bored Control Rate of bored Control
ingredient fruits efficacy fruits efficacy fruits efficacy
[T 2 e ki1 4 12. 50450 (0.50£0.50)cd  (85.71+12.73)a  (1.174£0.29)d  (75.024£5. 00)a (1.837£0.29b  (94.81+0.32)a
abamectin: dinotefuran 1:4 16.67+66.67  (0.33£0.29)d  (90.48+8.67)a — - - -
AT 2 e A L 1 8.3348.33  (1.00£0.00)ed (71 43+4. 18)ab - - - -
abamectin: chlorantraniliprole 1:1 12.50+12. 5 (0.834£0.29cd  (76.1949.54)ab (2. 6740.29)be  (42. 90£6. 61Dbe  (3.3340.76)b  (90. 5742. 40)b
e s e S P T 2 1 2010 (15020, 50)be (57 1412, 72)be - - - —
dinotefuran: chlorantraniliprole 231 25+12.5 (1.00£0.50)cd  (71.43418.33)ab  (2.337£0.29c  (50.04+11.2D0b  (3.8340.29b  (89. 15+0. 85)be
Pk T 25+ ARA U sk AT
CHBYEO A Y (1.8350.290b  (47.62414.80c  (3.2040.20b (32197, 600c  (4.5040.50b (87, 2621, 39)c
abamectin-t-chlorpyrifos+beta-cypermethrin
(self-controlled orchard)

/K Water — (3.50%0. 50)a —
1) B A+ bR PV AN R Duncan B ALRHK1 % 5 .35 (P<0. 05).

Data in the table are mean®SD. Data in the same column followed by different lowercase letters are significantly different by Duncan’s new
multiple range test (P<Z0. 05).

(4. 67£0. 58)a — (35. 33£5. 03)a —
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