B 1 2 i Acta Entomologica Sinica, January 2012, 55(1): 36 —45 ISSN 0454-6296

AT (B B 3 1 K IR A B 28 A% HR 5 Xof Y e o AR B Y
AEFEMETE TN

CHTA AP Bk R BRI BRICIF, 46 M3 T 5 0 8 B —— WPV 5 D T 000 %
KWL RBRWTE SR E, G 310021)

WE: 8 T WIS AT P B A HAIX KA IR Trichogramma spp. YR , 765 PR FAZGBERE 2 T
FH A FEIE R R ¥ Trichogramma japonicum Ashmead ., VYN T KUE FRHR M Trichogramma ostriniae Pang et Chen ., 13RI
R ¥ Trichogramma confusum Viggiani FJ 7% R ¥ Trichogramma evanescens Westwood i K & Rk, HHTTH
YT . ST E SRR ENE WFT RSS20 G, B R R AR IR AR R IR R RS
BT, H LG40 0.24 (0.21 ~0.27) F10.40 (0.37 ~0.44) mg a.i./L; HYCHHRERRZ, ZZ557% 1
TR BT F AR ER 1 LCyo 535147 0. 83 (0.74 ~0.96) F10.72 (0.65 ~0.80) mg a. i./L; T uH BB 7 P T K 45 7 R e
FIHL RN R BR e O B B AR, 3L LCo 435K 502. 13 (459. 80 ~549. 62) F1 752. 62 (687.51 ~828.63) mg a.i./L,
TEWE Y RIF BRI ZG R, TR R FRIER RGN ST RS, H LCyy#4 0.49 (0.46 ~0.65) mg a.i./L,
T P 2k o 24 T 2R 2 PR R R X 4D R O i AR e 3 B L e IR S, L LG 2R 21,76 (19.59 ~24.40) mg a.i. /L
REVETFI G RR I, Wh Ak, B Pk SRR B BB 4R TR R AR P BRER X 4 b AR AR M AR ~ P4 KU
BRVERYCH 0.57 ~23.54; B RBRARAE T R XT 4 FpIRHRMEAD A o S5 XU ~ & KU, 2R R 0. 16 ~
3.45; TMRNE Rk | R BT AE B R X 4 FPAREREE S XU ~ AR XU, ZetERECH 0.01 ~0.15, ARFR
T8 Y RFR 73 28 X SRR R R — e S RS . R, 725 RERGIA 28 DB 5 TR FI R IR
BN AL H e d i . SR R AP AR 22, DAGo i AR AR AR B ) K 2R A o

KB IR, AR BUEMSE; RIFNERE; FAIEM; ALY, aHENE; Zetirdl

HESHKS: 0965.9  THAARIDAD: A TEHS: 0454-6296(2012)01-0036-10

Acute toxicity and safety evaluation of neonicotinoids and macrocyclic
lactiones to adult wasps of four Trichogramma species ( Hymenoptera:

Trichogrammidae )

WANG Yan-Hua, YU Rui-Xian, ZHAO Xue-Ping® , AN Xue-Hua, CHEN Li-Ping, WU Chang-Xing,
WANG Qiang ( State Key Laboratory Breeding Base for Zhejiang Sustainable Plant Pest and Disease
Control, Key Laboratory for Pesticide Residue Detection of Ministry of Agriculture, Institute of Quality
and Standard for Agro-products, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)
Abstract: To clarify the side effects of insecticides on trichogrammatid wasps, acute toxicities of
neonicotinoids and macrocyclic lactiones to adult Trichogramma japonicum Ashmead, Trichogramma
ostriniae Pang et Chen, Trichogramma confusum Viggiani and Trichogramma evanescens Westwood were
determined by using the dry film residue method under laboratory conditions, and the safety of these
insecticides was also evaluated. Among the neonicotinoids tested, thiamethoxam showed the highest
intrinsic toxicity to T. confusum and T. japonicum with the LCs, values of 0.24 (0.21 —0.27) and 0.40
(0.37 - 0.44) mg a. i./L, respectively. Nitenpyram had the less toxicity to T. confusum and T.
Japonicum with the LCs, values of 0. 83 (0.74 —0.96) and 0. 72 (0.65 -0.80) mg a. i./L,
respectively. Imidacloprid exhibited the least toxicity to 7. ostriniae and T. confusum with the LCy, values
of 502. 13 (459.80 -549.62) and 752.62 (687.51 —828.63) mg a. i. /L, respectively. Among the

macrocyclic lactiones selected, abamectin showed the highest toxicity to T. japonicum with the LCs, of

AT : PHTREERA/ES H (S2010GR0905) 5 [E 5 “863” 111 H (2011AA100806 ) 5 Wi VLA Ay BHa=Be 5 o E R Be S 1EW H ; Wil
ANy BB i B AR UEWE ST BT BT 5 0 H

fEHZ WIS : EER, B, 1979 484, Hit, FENFRL N S5ESHEHYII, E-mail; wangyanh79@ 163. com

* WifAE# Corresponding author, E-mail; zhaoxueping@ tom. com

Weh H 3 Received ; 2011-09-15; 23 H | Accepted: 2011-11-21



13 FEEALE  FERSEFIRIR A BEE R B X 70 7R IR e e 2 M B A 22 2 AR 37

0.49 (0.46 -0.65) mg a. i. /L, whereas emamectin benzoate had the lowest toxicity to T. confusum
with the LCs, of 21. 76 (19.59 - 24.40) mg a. i./L. Results of safety evaluation showed that

imidacloprid, acetamiprid, imidaclothiz and emamectin benzoate were classified as low to moderate risk

with the safety factor of 0.57 —23. 54, and thiacloprid and ivermectin were ranked as moderate to high

risk with the safety factor of 0. 16 —3.45, while nitenpyram, thiamethoxam and abamectin were classified
as high to extremely high risk with the safety factor of 0. 01 — 0. 15. Most of the insecticides here tested

have the potential risk of acute toxicity, so the use of neonicotinoids and macrocyclic lactiones, especially

for nitenpyram, thiamethoxam and abamectin, should be evaluated carefully in integrated pest

management ([PM) programs for avoiding serious damages to trichogrammatid wasps.

Key words: Trichogramma spp.; insecticides; neonicotinoids; macrocyclic lactiones; toxic side effects;

egg parasitoids; acute toxicity ; safety evaluation
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0.23; T HE HUPK | S MR PRI I8 HLBAROGS _ 3R 7 7of f FR
e R A Oy P S KB P, B ERFON 0.70 ~
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JRIEEED Sy R KB 1 (2 R % 0.16 ~0.27) 5
W Eh IR X IV A 5 DK R 5 HIR e o e Sy g XU P (22 42
PEZREC 0. 10) , (BN 7% IR S i e 240 S A v JXURS:
(L EPERHN 0.05) (K 3),

3 g

P2 F BRI R 2 U 27 B i FAE
BiVA M EER B R, —I0UAE W) BTG e A S5 B
RER I SENE, 1L S5 RERm UMR Lt 22 Bl va FiAE
Wb 36 B % ( Brunner et al., 2001; Bacci et al.,
2007 ; Prabhaker et al., 2011) , ffi X} E B E % H
Xof R T 4 Ak 2 25 300 2 W R AL 22 B 16 A 40 Bl
BARGERZ —, [FBEX F R s G R
(IPM) f) & 48 ( Consoli et al., 2001; Rae et al.,
2009; Bueno et al., 2011; Gardner et al., 2011) , A
g, FFRRAZY X ARIR I B 5 2V, AT
FHREEG ARG B R 2y, b S B
BRARZI KRB R, R BIA IR EH
HARERIVE AR MR AR, [ R Ve A 7
TR B RS AR 2 By BEAROSE , I8/ A2y
HHRERE, REMSIR-RRELZ AR E
BHEX.

FRIREEM AR R F 4 I8, S, M. 46 A
RS BB, HART 4 DHrERER EIB N,
HAEBBEFFINGS ., — MR, KA EWH
FEVEVRHY, BLEREERAE Y AR L AT A W)
PR BUR I A B AT (RS, 1987) , RZGXT
FRIREER R ) R T BB RA AR EEE, KRB
R, TERIRES MEFH S, RGN H SR H
PR (B AR RIZERZBRSN) , TXS HAth 4
AN REWFERT , ARIRRHS SR T2 3
(IR, 1987; SREiE FM&F2F, 1988; PrkH#
&2 1994 sAEZS4E, 1997; Cénsoli et al., 1998;
Suh et al., 2000; Takada et al., 2001) . 75 4E 75 iR
B N FORBR SRR 8 | 00U oA AR R T AR R e
KA. EoK. MRAE. BRSk. HEESRIEY KRR
FRR P2 EEGEAEHFERWRE, BAEREC
POREEI A N (KBS, 1994; B2
%5, 1995; Smith, 1996; KA 4, 1997; PNERSE,
2008; RIUAESE, 2009) , Ftk, ABIFEIT R T H
BRSS AR IR I BEZE R H IR 3R 4 i ofs iR e o5 44 1
S LT .

HTHEBRSS A HURR 24 1 B N AMBA 3 H 8

gy R EVRCEDA R R E R
HAE SRR AE B Ve T 6L TR &5 Al
B Z, Bk BH B8, 37 {& ( Tomizawa and Casida, 2003;
Jeschke and Nauen, 2008), 4R\, 7EE HLZEHI1RH
Hr, R 1225255 ( Cloyd and Bethke, 2011
Prabhaker et al., 2011) , ZAHF5T HE HEXT 4 Fh ik
AR e Ay v DXURS: ~ B AU P, SR AR G PR R
BH B M IS 7% HRU) e R B Al H R — 2 SR HIR e e
i ARER e, 4548 IR R & Trichogramma pretiosum
Riley, Trichogramma platneri Nagarkatti, H #5787~
HR ¥ Trichogramma brassicae Westwood Fl % i 7 IR
W Trichogramma cacoeciae Marchal B/ % & i) 75 P
U B% ( Brunner et al., 2001; Williams and Price,
2004 ; Preetha et al., 2009 ; Saber, 2011) , {Hth A —
Sefgl A, it oot R A A R e LA AR B X
W (FRAESFSE, 1997) , XS APIRER -8, K%
PITRSE A HURN 22 B 225 AN 96 s 3= 1Y)
W, HEARER. g RRE SR A, %KY
FEBERTRER v-BETRZANEAET
J# 18 (Lasota and Dybas, 1991) , ZHF27 3% B 45
AT 4 T IR i i XUBS: ~ A XU, LAt A T 5T
1,3 BRI 245 7 0 — 2 2t R e 5 o A0 65 R T AR e A
5 HE 5 /N ¥ Encarsia sp. B A B B EE X
(Hassan et al., 1998 ; Bacci et al., 2007) ; T FH & &
By 245 TR 2R % R R ER X 4 o 7% HIR e P 1 SR AR XU ~
s & XUBSE, AR BIFST 3R B2 245 7)o I 25 0 IR e
M IR ¥R # XK K ( Giraddi and
Gundannavar, 2006) ,,

B TR RS A ah AR AL R
HIANIE], %o [ Ao o AR e 1) B 1t A 22 5 (90 5%,
2008 ; Wang et al., 2008a) , 7 MK IS % H 7] A g
BN 4 FRIRERFEERR, HIRE KA NEEER
HORIBTAE R R | ARAE R AR R PT4E  R R R
B, RGBT A HUR M 0E He e FBE HUBK, T
WE Rt | SRBERFIALL He bk A B PR B i, [R)R 2450 %
AN TR] 715 B e it Ao B 1 2 57 T BB 5 A ) i R et e
MBS LEH . ARER . KE, SR/ 81T
RE R AR o6 (R4 B F&F1 25, 1988; H5:
B4, 1995; Desneux et al., 2006) , BfEFKE, 2 2K
9 Fh AR HURIX IR R IR e B P ey, HLUCOh ) AR R
¥, (AR ERIE SRR S MR, BRES . &
POt H k-S-55 R EE A 2 D Be E ARG 2 B AR (45
RO BEMREBREBR (AT RARER,
1995; Bacci et al., 2007) , HiEMHHIREAE B TR
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AR e XoF R A P % R R AR e o bl 2 o
HIANIR], fo 205 HIR S o o TR G 1 . X IR ) 2R A
T3 B R R A UM S 2 7 TR AR T B
25, Wb, [F—F A B E A [F] 26 HR 8 o R i Py
WAHZESR, XA BERA[F] i Ak BRI R R o IR
WAL R, HIR—R B0 X A R Fh o IR e 7
HWHEZRER ., REFTEMEMPT4ERERIER
FR3 A BT X o HR 0 M R — 58 I S R R E R
K, (HAPIR IR WA T HITH, IRIR g
Z RN B MR LR ; TAESEPrAE ™ H [ a2y
J& , 7RHR B B T DA N JRE P IX B R il 24 Y IX
B, HARZGHOGHb SR AR IR R R, B
I, 7EH RIS FRBEE A HO X i B e ) 7 1
JRURS: 7T BB R KRR

EVERFIT R, it s ot e M s R e e o ok
XF AR AR BT R AA s TP B R N A AR e
B, XEAPIRER BRI, 1997; KL
AAE, 2009) o SR MR RS AR FE A RS A A
E LN E NI ZFEY F B EZ AR, (2
T A RIS F BRI, IWRR
RE A &, MBIRF a2, R X
A AR e B v IXUBR: ~ B v XS P Y A% B B g e
Ji . WERBRRIPTAE R R S, JUHUS BT 78 H () o
AR s A % & b B Boff A (Clody and Bethke,
2011)  tkAh, 7€ M )\ TR0 R i v 22 578 40 2%
B BRJG — K2 i (E FREs E], 7ERAR R R £ &
BN TR IR U 1 37 Pl B A B R R 24 it B
AT, LA SR O o R e ) oK 2 2% 5 (Kaspi
and Parrella, 2005; Poletti et al., 2007) ,

AR FBEHAT T R B AR AR ) 2R
(BPZET=3) VMY, TS HORIx R AR 2, Rkt
HIR I BA BERBSUERSN, 7] IFEHARZ T
T AP BSCANRIL K, WX HAKKE . Fir
ST REE R0 (O’ Brien et al., 1985; Liu and
Stansly, 1997 ; Suh et al., 2000; Consoli et al., 2001 ;
Takada et al., 2001) ; 7EA7H ERINAFER . L
R LR BORAT 0 B R R
REWE W (=58 2, 1995; Hassan et al.,
1998) , WA WFFEFR I — LR 25U o5 BR 84 244K
PRI, EXH T Ry Rt s
FeAE N F B W ( Mendel et al., 1994; 3K fE 2% 4%,
1997 ; Desneux et al., 2007 ; Saber, 2011), X3
PR ST [F] BRI AR VR % R ECFP LI ] 1 (5 8.
TEER . HIZ4 Rk, 2% i R e 0 B S8R50

TR EIRA , EHIE TR 2GR o5 HR e 4 P il
FHMBPIRE D, Ak, FRER AR H )4 ik
RAWER TG ENRT L3, WRIR 5%
TEMBZS AP R EATAE « BUR ALK S0 B R mT
REfdi e 25 3k A B {K (Elzen et al., 1989 ; Zchori-Fein
et al., 1994) , AR EMIGEAMF A ZER, NN
TE A 2 % A HR M 1) 2 PN 5 AN E S5 SR FT REAS
[F], A BF5E3R B E He ek B 7E 28 P R ZE SP 3 65 i
FRIR P R RS RN R], HLJR R AE T
HimkAE H 8] 514 F 5 4 #% (Schuld and Schmuck,
2000) , Hitk, AT & IEH AR 2% IR R 8 & 2
P, REANSRAR 2% 2 HR 4 7 BAE O A AT, [R] A
0 FF A O 14 HH B3, DAfeE B i 3t BF A e 24
Xof 2 HR 44 F) R M0
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