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Contact toxicities of various pesticides commonly applied in the paddy field to
Cotesia chilonis female adults from four different locations

Wu Shunfan  Yao Hongwei Lu Zengbin Li Xiuhua Huang Jia Ye Gongyin”

(Tnstitute of Insect Sciences, Zhejiang University, Hangzhou 310058, Zhejiang Province, China)

Abstract: A bioassay was conducted using a drug contacting method to determine the contact toxicities of
various pesticides commonly used in the paddy field to female adults of Cotesia chilonis (Matsumura) a
larval and dominant endoparasitoid of the rice stem borer Chilo suppressalis ( Walker) from four different
locations including Yangzhou, Anji, Jinhua and Yueqing. The results indicated that among seven techni-
cal productions of insecticides, fipronil, chlorpyrifos and triazophos showed higher toxicity to this parasit-
ic wasp, and monosultap, imidacloprid and avermectin showed the moderate toxicity , while chlorantranil-
iprole exhibited the lowest toxicity. Among twelve kinds of insecticide preparations, chlorantraniliprole
SC and three preparations associated with avermectin had relatively lower toxicity to this parasitic wasp,
while others had higher toxic effects. Among four kinds of germicides, tricyclazole-iprobenfos showed the
highest toxicity, propiconazol difenoconazole showed moderate toxicity, and both of validamycin and
moroxydine hydrochloride-ribavirin showed the lowest toxicity. As regard to two kinds of herbicides, ben-
sulfuron-methyl pretilachlor had the higher toxicity to this parasitic wasp by comparison with quinclorac-
bensulfuronmethyl. In addition, the same pesticide had different toxicity to the parasitic wasps depending
on their sampled locations at some cases.
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Table 1 Median lethal concentration of seven technical products of insecticides
to Cotesia chilonis female adults from four different locations
25 X R , , 1.C,, (95% CL)
Insecticide Location Slope + SE X ( ng/cmz )
87 % FH HNE M Yangzhou 2.3832 £0.4047 2.1829 0.3357 0.0614 (0.0449 ~0.0787)
Fipronil G Anji 2.7877 £0.5215 0.1222 0.9408 0.0564 (0.0393 ~0.0730)
448 Jinhua 2.0899 +£0.3951 1.5022 0.4719 0.0414 (0.0317 ~0.0559)
IRTE Yueqing 1.6590 £0. 3695 0.4754 0.7884 0.0657 (0.0421 ~0.0937)
95% REHL L M Yangzhou 3.6448 £0.6890 5.1238 0.0772 0.5818 (0.4508 ~0.6840)
Chlorpyrifos T Anji 3.5941 £0. 4891 1.9357 0.3799 0.2004 (0.1708 ~0.2359)
44 Jinhua 10.7273 +1.7758 3.5716  0.1677 0.7088 (0.6511 ~0.8065)
IRTE Yueqing 2.9559 £0.5056 1.8102 0.4045 0.1229 (0.0877 ~0.1530)
80. 9% =Mk M Yangzhou 3.1170 +0. 4457 2.1734 0.3373 3.3647 (2.7310 ~4.0694)
Triazophos T Anji 3.5876 £0.7095 4.5208 0.1043 5.2378 (4.1864 ~6.2940)
448 Jinhua 3.2606 +0.4295 4.4760 0. 1067 2.9666 (2.4334 ~3.4975)
IRTE Yueqing 2.5921 £0.4080 1.2681 0.5305 2.8665 (2.1936 ~3.5397)
949% 3\ HL B M Yangzhou 2. 1300 +0. 5239 0.2092 0. 9007 69.2032 (51.0008 ~121.5207)
Monosultap T Anji 2.2493 £0.4293 2.6118 0.2709 50. 1579 (38.2860 ~67.9715)
4x4E Jinhua 1.8657 £0.4492 4.2070 0.1220 53.3055 (37.7108 ~82.8116)
IRTE Yueqing 1.6327 £0.3686 4.4527 0.1079 46.3958 (32.2327 ~67.6315)
95% i otk M Yangzhou 1.8723 +0.4221 0.4045  0.8169 200.3971 (140.9630 ~294.1911)
Imidacloprid G Anji 1.8048 £0.3441 0.3429 0.9518 89.3746 (59.0636 ~ 126.2698)
4x4E Jinhua 2.5639 +£0.4687 4.5756 0.1015 194.0917 (151.4941 ~251.1872)
IR Yueqing 2.0750 £0. 3688 4.2356 0.1203 151.7370 (112.3668 ~193.2499)
97% B4 M Yanghzou 1.9434 0. 3944 51126 0.0776 206.7264 (121.3844 ~281.4364)
Avermectin T Anji 1.5325 +0.3805 1.2539 0.5342 304.7922 (183.6137 ~444.7965)
448 Jinhua 2.1317 £0.3178 2.7373 0.2545 274.2120 (208.6791 ~339.8465)
IR Yueqing 2.0746 £0.4161 0.3883 0.8235 160.7420 (114.7957 ~212.7299)
94.5% FURARPWENE BN Yangzhou >3978.7798
Chlorantraniliprole L Anji >3978.7798
4x4E Jinhua >3978.7798
SR Yueqing >3978.7798

UM AZ AT XoF S Vit b DX B T MR 7,24 h B AE T
HR 22.8% X4 N | 2255 R0 4 A2 1) M i e 23 1
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b, A IR B IXOME BB BB T %R 100% 5 AH L2
T, A TEMERNR 24 h I DX M 0 1
FET-HBNTF 19% (£2) .

ZE LT, = mkm st R AU | SRR
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S AR SERG PRI G 2 0 B A 1 5 BT R A
I R - PIERIR L T WS - P RS X 2 0
(BRI IR 2 5 4 R I B B 7 ) B - B 2R
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TR ISR

3 i

KR H AR B A R A N IRZR G PR Y
U5y, SR, K T3 i s &
K 22 XoF A B AR 15 R s A0 45 7 2E e BT AR v 1 3
PR R PR A 24 % B A e n Ak i
FEGY I S T 6 HURE DR BRSO
HX A e B R A 2 R B X

Z BT (6] A 24 % 2 e 1) 1 P S R A3 A A < T
# 1C,y <0.5 mg/L, 57 0.5 mg/L < LCy, <20 mg/
L, 117 20 mg/L < LC4, <200 mg/L, % LCy, >200
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Table 2 Contact toxicities of eighteen pesticides to Cotesia chilonis female adults from four different locations
P& Hiy X Z1PET-% Cumulative mortality (% )
Pesticides Locations 2h 4 h 8h 12 h 24 h
20% = IHE EC %M Yangzhou  100.0 +0.0 a
Triazophos T Anji 100.0£0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 100.0+0.0 a
40% FEFEML EC %M Yangzhou  100.0 +0.0 a
Chlorpyrifos T Anji 100.0£0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 100.0+0.0 a
40% BBFERBNE - M Yangzhou  100.0+0.0 a
WE IR WG T Anji 100.0+0.0 a
Chlorantraniliprole 448 Jinhua 100.0+0.0 a
and thiamethoxam IRTE Yueqing 100.0+£0.0 a
25% BEH IR WG # M Yangzhou  100.0+0.0 a
Thiamethoxam e Anji 100.0+0.0 a
448 Jinhua 100.0+0.0 a
IR Yueqing 71.4+20.9a 76.7+19.3 a 79.5+£20.5 a 82.1+17.9 a 100.0 0.0 a
20% THIEHE B EC %M Yangzhou  100.0 0.0 a
Carbosulfan e Anji 100.0+0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 100.0+0.0 a
5% SR A SC # M Yangzhou  100.0 +0.0 a
Fipronil T Anji 100.0£0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 100.0+0.0 a
10% Mt Hok WP M Yangzhou  100.0 0.0 a
Imidacloprid T Anji 100.0£0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 64.3+11.3a 100.0+0.0 a
10% I WE i EW %M Yangzhou  100.0 +0.0 a
Nitenpyram T Anji 100.0 £0.0 a
448 Jinhua 100.0+0.0 a
IRTE Yueqing 100.0+0.0 a
18 /LB EC M Yangzhou 24.0+9.8 a 34.3+7.5a 51.0+3.5 a 54.8+4.3 a 69.8+5.0 a
Avermectin L Anji 5.6+2.8b 5.6+2.8b 5.6+2.8b 11.2+5.7b 28.0+5.9b
1€ Jinhua 13.1+1.9 ab 13.1+1.9b 29.4+2.4 ¢ 36.1+7.3 ¢ 50.0+0.0 ¢
IR Yueqing 2.0+2.0b 9.5+2.5b 11.5+1.7 be 13.4+2.7b 22.9+4.5b
2% PREIEMAERFZE M Yangzhou 29.8x14.1a 46.6+33.4 a 53.6 £31.5b 58.7+28.4 b 72.3+£24.2 b
ZRH R EC G Anji 0.0+0.0 b 28.011.7 a 59.3+29.6ab  65.1+24.2 Db 73.9+£21.1 ab
Emamectin benzoate 4:4E Jinhua 35.5+34.2a 79.0+26.0b 89.0+22.6 a 92.0+18.3 a 93.6+13.5 a
IR Yueqing 0.0+£0.0b 0.0+0.0 ¢ 8.1+x3.2¢ 8.1+x3.2¢ 12.3+£6.2 ¢
1.8% P4E & EC M Yangzhou 20.2+7.2 b 32.5+7.2 b 39.5+6.2 b 40.7+6.7 b 41.7+5.8 b
Avermectins L Anji 40.1+10.8a  50.0+0.0 a 74.5+2.5 a 89.1%3.1a 91.5+1.4a
4:4E Jinhua 19.3+9.3 b 44.6+£9.2 ab 39.7+3.4 b 42.8+2.7hb 55.6+30.3 ¢
IR Yueqing 0.0+0.0 ¢ 10.7 5.6 ¢ 24.1+8.8 b 24.1+8.8 ¢ 39.7+9.7b
20% AT BEY SC M Yangzhou 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 14.3+7.1a 28.9+6.8 a
Chlorantraniliprole L Anji 0.0+0.0 a 0.0+£0.0 a 0.0+0.0 a 3.0£3.0b 21.4+7.5b
4:4E Jinhua 0.7+0.7 a 3.2x1.5a 5.9+2.5a 8.1+3.5b 15.7+6.6 b
IR Yueqing 0.0+£0.0 a 8.4£5.1a 8.4+5.1a 8.4+5.1b 8.4£5.1b
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EY)
qezh Hiy X EHPET-% Cumulative mortality (% )
Pesticides Locations 2h 4 h 8h 12 h 24 h
20% S5-F - #%M Yangzhou  100.0+0.0 a
=M WP T Anji 70.2+£5.3 a 76.9 +8.7 a 80.2+5.5a 93.3+6.7 a 96.7+3.3 a
Tricyclazole- 448 Jinhua 100.0 +£0.0 ab
Iprobenfos IRTE Yueqing 100.0+£0.0 a
12% 54« WE2FH M Yangzhou 2.8+4.8 a 5.3x4.6a 5.3+4.6 a 5.3+4.6a 15.1£1.7b
(HHEZE) EW T Anji 1.9+3.2a 1.9+3.2 a 1.9+3.2a 7.4+6.4a 27.8+14.7 a
Validamycin 448 Jinhua 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 a 0.0+0.0 ¢
IRTE Yueqing 0.0+£0.0 a 0.0+0.0 a 2.2+3.8 a 5.0t4.4 a 10.0+8.8 b
30% & H - M Yangzhou 12.0+£3.2 a 20.0+2.9 a 17.0£2.9 a 27.0+£8.0 a 27.0+8.0 a
A EC T Anji 8.5+7.8 a 8.5+7.8 ab 11.0 £11.6 ab 17.3 £11.7 ab 28.0+7.0 b
Propiconazol 41 Jinhua 0.0+0.0 a 2.6+4.4b 2.6+4.4b 12.2+9.7b 16.8 £7.1 ab
difenoconazole IRTE Yueqing 10.8 £6.4 a 10.8 £6.4 ab 10.8 £6.4 ab 26.4£8.6 a 44.4 +9.5 ¢
31% F RGN - #M Yangzhou 9.1%9.1a 9.1%9.1a 9.1+9.1 ab 9.1£9.1 ab 9.1%9.1 ab
SRS WP T Anji 0.0+0.0 a 0.0+0.0 a 0.0+0.0b 0.0+£0.0b 0.0+£0.0b
Moroxydine 448 Jinhua 0.0+0.0 a 0.0+0.0 a 0.0+0.0b 0.0+£0.0b 7.4+12.8 b
hydrochloride IRIE Yueqing 6.3+5.7 a 8.8+8.0 a 14.0+15.6 a 14.0+15.6 a 22.8+15.4 a
and Ribavirin
40% “RmE - #M Yangzhou 0.0+£0.0b 13.9+12.7 ab 22.4+7.1b 29.9+3.0b 60.9+14.4 b
AR WP T Anji 0.0+£0.0b 2.6+4.4b 2.6+4.4b 24.1+£7.1b 54.1+4.2b
Bensulfuron-methyl 4:4E Jinhua 14.0+11.1ab 27.9%14.1 a 44.5+25.5 a 77.2+£15.8 a 91.1+10.5 a
pretilachlor IRTE Yueqing 24.2 +18.0 a 37.6 £15.6 a 51.0+15.2 a 93.9+10.5 a 100.0 £0.0 a
36% % - " WP M Yangzhou 6.1+10.5 a 9.8+9.2 a 14.2£3.6 a 14.2+3.6 a 14.2+3.6 a
Quinclorac and T Anji 3.0+£5.2 a 3.0£5.2 a 3.0£5.2 a 11.4+£12.6 a 18.6+18.8 a
Bensulfuronmethyl 41 Jinhua 0.0+0.0 a 0.0+0.0 a 2.6+4.4 a 7.9+7.7 a 10.7+9.3 a
IRTE Yueqing 2.8+4.8a 2.8+4.8a 6.9+6.4a 11.1+2.4a 11.1+2.4a

W R B T EIEL + bRAEZE (n =30) , Al — R AR EHEE HAHFE/NE FHFRRE ISD R ERARE(P>0.05),

Note: The data are expressed as mean + standard deviation (n =30). Forthe same pesticide data within a column followed by the same letters

indicate not significantly different (P >0.05) according to least significant difference test.
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