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Abstract This study aims to clarify the cross-resistance level of a deltamethrin-resistant strain of the Neoseiulus
barkeri to commonly used pesticides and its fitness. and provide scientific basis for the field application of the
strain in biological pest control. The cross-resistance of the deltamethrin-resistant strain to 12 commonly used
pesticides was measured by slide-dip method, and the growth and development parameters and the fecundity were
determined by the life-table analysis. The results showed that the deltamethrin-resistant strain (226. 38 fold) of
N. barkeri had cross-resistance to all the other six tested pyrethroids, especially the level of cross-resistance to
cyhalothrin is the highest which reached 2 210.91 fold. The strain also showed cross-resistance to thiamethoxam,
chlorpyrifos and etoxazole, which was 116. 46, 110. 71 fold and 20. 43 fold, respectively, compared to the
sensitive strain. There was no cross-resistance to carbosulfan. abamectin and pyridaben. The results of its
biological fitness test reveal that the protonymph stage, pre-oviposition stage were significantly shortened, but the

oviposition period and the total eggs laid by single female increased in the resistant strain. These results indicated
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that the deltamethrin-resistant strain of N. barkeri showed different levels of cross-resistance to nine of commonly

used pesticides and their fecundity significantly increased, therefore, it could be more widely used as a biological

control agent.
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Table 1 The cross-resistance of deltamethrin-resistant strain to other different insecticides

A U (HEN AR FRiER LCso (956 BARMRD /mg « L1 RIU7E (A HED IR (RD
Pesticide Strain Slope®SE LCs0(95% confidence limit) x2 Resistance index
B BTG SS 1. 50+0. 20 0. 32 (0. 26~0. 39) 2.01 (3) —
deltamethrin RR 2.07+£0. 27 72.44 (63.12~78. 68) 1.89 (3) 226. 38
A e ss 2.61£0. 43 1. 94 (1. 08~2. 85) 1.78 (3) —
beta-cypermethrin RR 1. 8740. 37 89. 84 (80. 27~109. 21) 0.57 (3) 30. 56
AR ss 1. 25+0. 21 3.45 (2. 79~4. 38) 0.69 (3) —
cypermethrin RR 1. 6940. 30 60. 66 (49. 22~76. 81) 1.11 (3) 17. 58
WA ss 1. 55£0. 22 0.15 (0. 05~0. 21) 0.44 (3) —
bifenthrin RR 1.36+0. 18 21. 96 (21.00~23. 15) 2.12 (3) 146. 40
SEA S TE SS 1. 03=£0. 20 0. 011 (0. 008~0. 016) 0. 83 (3) —
cyhalothrin RR 1. 7140. 35 24,32 (14.97~35.11) 0. 36 (3) 2 210.91
B A A e S 2.10%0. 31 5.91 (4. 92~7.02) 0.14 (3) —
lambda-cyhalothrin RR 2.73%0. 33 542. 67 (465. 14~654. 36) 0.91 (3) 91. 82
ik 355 i SS 1. 6240. 32 0. 28 (0. 20~0. 37) 0. 64 (3) -
etofenprox RR 2.7410. 18 22.58 (21. 49~23. 64) 0.55 (3) 80. 64
I5E H B SS 2.01+0. 19 5.14 (4.19~6.11D) 0. 96 (3) -
thiamethoxam RR 2.35+0. 26 598. 60 (478.12~702. 94) 1. 28 (3) 116. 46
T3 AE SS 1.1940. 20 0. 24 (0. 13~0.3D) 0.52 (3) -
chlorpyrifos RR 2.23%0. 15 26.57 (21.14~33.42) 0.33 (3) 110. 71
oy 24k T 25 SS 1. 05+0. 10 2.83 (1.27~3.58) 0. 09 (3) —
abamectin RR 2.22%0. 33 12. 11 (10. 62~13. 56) 0.47 (3) 4. 28
T B E B SS 1.1140. 16 0. 66 (0. 50~0. 74) 0. 88 (3) —
carbosulfan RR 1.3140. 12 0. 78 (0. 54~0. 89) 1. 74 (3) 1.18
2.l e SS 2.28+0. 14 12. 89 (11. 10~13. 05) 0.29 (3) —
etoxazole RR 1.394£0. 13 263. 40 (240. 11~281. 34) 0. 26 (3) 20. 43
Tkt R SS 1. 0840. 12 4,96 (4. 62~6. 25) 0.61 (3) -
pyridaben RR 1.1640. 17 13.55 (11. 56~14. 88) 1. 45 (3) 2.73




48 F5E 31

A AE « T BTN TR A AT 24 1 i 2008 6 L 245 590 ) S8 T B S LRI S B0 - 129 -

2.2 BERF/NEHEREWEAERAMGHMER
MEERH

E5L R /) 2 0 50 U2 R DU it 2R 1100 DI 3. 4 g

A G A A S 1 AN AR T T RS U R Y
TR EER A A K TRUR A A
SR IRT = B AT A TR R (P<<0. 05) (6 2),

®2 BREIMEREHEAMNEERRREHH

Table 2 Developmental duration of the deltamethrin-resistant and sensitive strains of Neolseiulus barkeri
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B gL Sm/d gy DA/ WA e
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Strain . Egg stage Larva stage Generation
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{HUETHEN ) - . : ;
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ek & .
23.62%+1.36* 1.67=£0.11 0.83%+0.03 1.34=%0. 14 1.5340.18 3.08=0. 14 13.1040. 48

deltamethrin-resistant strain
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Data are mean + SE. x indicated significant difference at 0. 05 level by z-test in the same column. The same applies in table 3.
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Table 3 The fecundity of the deltamethrin-resistant and sensitive strains of Neolseiulus barkeri

ih A
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single female per day

Bp M H R L
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W S 7 B SN
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. Egg hatching rate
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U R Sensitive strain

itk &R deltamethrin-resistant strain
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