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Resistance of Bemisia tabaci to five insecticides in Ningxia

HONG Bo, CAO Na, ZHAO Xiaoyun, MA Bailin, DONG Yun, GAO Kai, JIA Yanxia, WANG Xinpu®
(School of Agriculture , Ningxia University, Yinchuan 750021, China)

Abstract Resistance of eight populations of Bemisia tabaci collected from Ningxia to five insecticides was
determined by leaf dipping method. The results showed that these populations of B. tabaci showed medium to
extremely high level of resistance to beta-cypermethrin, with the resistance ratios of 33.31—227.98,and medium
to high level of resistance to nitenpyram with the resistance ratios of 12.14—69.33. The B. tabaci developed low
to medium level of resistance to chlorpyrifos and imidacloprid. and the resistance ratio was 7.63—38.85 and 6. 05
—22.43, respectively. However, some populations still kept sensitive to imidacloprid. Decreased sensitivity of B.
tabaci to abamectin was found in some populations, and medium resistance in other populations, with resistance
ratio of 4.54—13.22. The results of this study showed that the resistance of B. tabaci to the five insecticides was
regionally distributed, and the Xinping, Helan and Wuzhong populations showed the most serious resistance,
followed by Helan Industrial Park, Dawukou, Zhongwei and Yongning populations, while Xixia and Guyuan
populations showed the lowest resistance. The results also showed that the three populations from Yinchuan
developed resistance to beta-cypermethrin most quickly, followed by nitenpyram, and the development of
resistance to abamectin and imidacloprid was relatively slow, while the sensitivity to chlorpyrifos in populations
from Xixia Military Horse Farm and Helan Industrial Park was recovered to some extent.
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Table 1 Resistance of Bemisia tabaci to five insecticides in different areas of Ningxia (2018)

PR 25 71 BRI APRERER LG/ O ERMU/me-LT o GO AEMHERR)
Insecticide Population bt SE mg + L~ 95A'conf1dent1al (,hl—square_value Reslst.ance
interval (df=5) ratio
5% FT4E R 2 EC FEX 0. 8540, 07 1. 29 0.97~1.72 2.77 8. 06
abamectin 5% EC Gl 0. 800. 08 1.05 0.84~1. 32 1. 93 6. 57
el 0.824£0. 07 0. 99 0.90~1. 10 0. 37 6.21
2 0. 87240. 09 2.12 1. 82~2. 46 0. 50 13.22
AL 0.9240. 08 1.48 1. 20~1. 83 1. 49 9,23
2% 0.7340. 10 1.52 1. 24~1. 86 1. 00 9. 48
B2 e 0.9740. 06 1. 09 0.89~1. 33 2.17 6. 81
KT 1. 03=£0. 06 0.73 0. 63~0. 84 1.33 4,54
TR 0. 8240. 08 0. 16 0.11~0. 23 3.83 1. 00
70% L Hutk WG PEEIX 1. 0340. 08 16. 12 12. 82~20. 26 3.37 2.02
imidacloprid 70% WG [ 0. 88=40. 06 21.09 17.55~25. 33 2. 00 2. 64
i 0. 8740. 06 57.43 52. 92~62. 34 0. 41 7. 20
S 0.7740. 10 179. 02 134, 03~239. 12 1.97 22. 43
AL 0.89-0. 09 169. 39 125. 97~227. 76 1. 60 21.23
T 2% 0. 8240. 10 170. 95 139. 83~208. 99 0. 81 21. 42
B2 0. 9320, 07 105. 02 90. 13~122. 37 1.15 13.16
G 1. 0220, 05 48. 29 41, 70~55. 92 1.89 6. 05
RN 0. 80=0. 07 7.98 5.72~11. 14 1.98 1. 00
10 Y0/ he HUe AS PR X 0. 8240. 05 81.92 68. 45~98. 04 1. 94 12. 14
nitenpyram 1056 AS J# )5 0. 7420, 07 90. 77 81. 08~101. 62 0. 64 13. 45
CENEA 0.8320. 07 115. 53 96. 21~138. 74 1.86 17.12
S 0. 7920. 09 422. 25 370. 22~481. 58 0. 39 62. 55
A 0. 88=0. 08 278.75 244, 79~317. 42 0. 61 41. 30
2L 0. 8520. 10 168. 01 390. 89~560. 34 0. 67 69. 33
22 0. 78=0. 08 195. 97 159, 42~240. 89 1.50 29. 03
KT 0. 77240. 07 126. 39 115. 02~138. 89 0. 43 18.72
TR 0. 69=0. 08 6.75 4, 74~9. 62 4,53 1. 00
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4R 1 Table 1(Continued)
PAZi BRI gRbRER LGy o crhilymes LT RAEGE ATEERRR
Insecticide Population b+ SE mg e 11 95%'conf1dent1al (Jhlfsqufare_value Reslst.ance
interval df=5) ratio
45 % e EC P X 0. 7270. 08 838. 51 747. 21~940. 96 0.27 34. 29
chlorpyrifos 45% EC [ 5 1.02-0. 06 196. 36 173. 21~222. 59 0. 94 8.03
HT 0. 900, 06 186. 59 165. 82~209. 97 7.27 7.63
L 0. 79240, 08 540. 15 521. 28~559. 70 0. 04 22. 09
L 0. 8620, 08 561. 84 447, 63~1705. 21 1. 80 22.98
R 2L S 1. 08+0. 07 949. 88 770.42~1 171. 18 1. 39 38. 85
G A 0. 83240, 09 525. 31 411, 95~669. 87 2.39 21. 49
K 0. 8520, 09 715. 27 538. 97~949, 23 2.45 29. 25
TR 0. 7340, 07 24. 45 17. 76~33. 64 2.56 1. 00
4.5 Vo AR AR EC PR X 1. 1440. 05 970. 69 871. 60~1 081. 03 1.31 33. 31
beta-cypermethrin 4. 556 EC Al 0. 8320, 06 1 308. 94 1 166. 82~1 468. 36 0. 85 44. 92
CEE) 0. 8420, 06 1 498, 32 1413, 93~1 587. 75 0. 20 51. 42
s 0. 6940, 10 4059. 72 3 306. 04~4 985. 22 0. 90 139. 32
L 0. 850, 08 3 221. 39 2 945. 38~3 523. 29 0.28 110. 55
e A 1. 03+0. 09 6 643. 26 5 631. 43~7 836. 89 0. 64 227. 98
2 e e 0. 7940. 09 3 741. 67 2 849. 22~4 913. 66 2.12 128. 40
K 0. 8740, 07 1919, 13 1 754, 58~2 099. 12 0. 46 65. 86
R 0. 9540, 06 29. 14 22. 62~37. 53 5.27 1. 00
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Table 2 Annual resistance variation of Bemisia tabaci to five insecticides in different areas of Ningxia
2551 i WAEE-A REhER LG/ OB/ me LT SRR RR)
Insecticide Population Test time b+SE mgeLL ! 95A.conf1dent1al Reslst‘ance
interval ratio
5% k4R 2 EC PEE X 2017 -12 0.9740. 11 0.16 0. 11~0. 22 1. 00
abamectin 5% EC 2018 - 06 0. 850. 07 1.29 0.97~1.72 8. 06
2019 - 06 0. 7540. 10 1. 87 1.18~2.95 11. 69
22 e 2017 - 12 0. 8470. 10 0. 69 0.50~1. 01 4,31
2018 - 06 0. 97=0. 06 1.09 0.89~1. 33 6. 81
2019 - 06 1. 020. 07 1. 30 0.96~1.75 8.13
2L 2017 - 12 1. 2940. 12 0. 80 0.63~1.06 5. 00
2018 - 06 0.7340. 10 1.52 1. 24~1. 86 9.48
2019 - 06 0. 810. 09 1.75 1. 16~2. 64 10. 94
70 % g ALk WG PAE X 2017 - 12 1.17+0. 10 52. 23 41. 38~64. 81 6.55
imidacloprid 70% WG 2018 - 06 1. 03%0. 08 16. 12 12. 82~20. 26 2.02
2019 - 06 0. 80+0. 07 27.28 20. 25~36. 75 3. 42
2L 7R b 2017 - 12 0.8540. 10 31. 00 19. 91~43. 40 3.88
2018 - 06 0. 930. 07 105. 02 90. 13~122. 37 13. 16
2019 - 06 0. 9240. 07 94. 62 69. 53~128. 75 11. 86
WL T 2017 - 12 0.58+0. 10 34. 07 17. 96~53. 41 4.27
2018 - 06 0.8240. 10 170. 95 139. 83~208. 99 21. 42
2019 - 06 0.8240. 10 208. 62 131. 56~330. 83 26. 14
10 Y6 e d iz AS PR IX 2017 - 12 0.62740. 10 6. 88 1. 99~13. 85 1. 02
nitenpyram 10% AS 2018 - 06 0. 8220. 05 81. 92 68. 45~98. 04 12. 14
2019 - 06 1. 1540. 05 104. 64 84.32~129. 86 15. 50
22 2017 - 12 1. 040. 11 106. 88 82.59~143. 30 15. 83
2018 - 06 0. 78=+0. 08 195. 97 159. 42~240. 89 29. 03
2019 - 06 0. 9120. 07 208. 58 153. 52 - 283. 37 30. 90
2L 2017 -12 1. 3240. 12 126. 50 101. 43~163. 97 18. 74
2018 - 06 0.85=+0. 10 468. 01 390. 89~560. 34 69. 33
2019 - 06 0.77=40. 11 497. 01 302. 33~817. 05 73.63
45 % F M EC P X 2017 - 12 0.6840. 11 1133.27 646. 41~2 910. 88 46. 35
chlorpyrifos 45% EC 2018 - 06 0.72740. 08 838. 51 747. 21~940. 96 34. 29
2019 - 06 0. 7540. 09 598. 72 399. 84~896. 53 24. 49
Bl 2017 - 12 0.89+0.12 917. 98 589. 27~1 804. 25 37.55
2018 - 06 0. 830. 09 525. 31 411. 95~669. 87 21. 49
2019 - 06 0. 90=0. 07 402. 91 299. 54~541. 96 16. 48
LT 2017 - 12 1. 06+0. 13 845. 80 575.09~1 485. 66 34,59
2018 - 06 1. 080. 07 949. 88 770. 42~1 171. 18 38. 85
2019 - 06 0.97=0. 08 905. 43 625. 49~1 310. 67 37.03
4. 5% E AR E ST EC P X 2017 -12 0. 7540. 11 1942. 42 1 316. 60~3 283. 69 66. 66
beta-cypermethrin 4. 5% EC 2018 - 06 1. 14+0. 05 970. 69 871. 60~1 081. 03 33.31
2019 - 06 1. 1240. 05 1 064. 30 856. 29~1 322. 83 36. 52
2 2017 -12 1. 080. 12 3010. 72 2 169. 41~4 726. 63 103. 32
2018 - 06 0. 79740. 09 3 741. 67 2 849. 22~4 913. 66 128. 40
2019 - 06 0. 910. 07 3 119. 56 2 245. 36~4 334. 12 107. 05
LT 2017 -12 0.4370. 10 2 545. 68 1 391. 04~7 293. 82 87. 36
2018 - 06 1. 0320. 09 6 643. 26 5 631. 43~7 836. 89 227.98
2019 - 06 0. 96=+0. 08 5 030. 99 3 484. 08~7 264. 73 172. 65
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