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FEE . 4 in ik By w6 24 40 R ¥ Heterolocha jinyinhuaphaga Chu % 2 89 350 KRB A& =7, R Az
kAt xRN E T 13X AR REY) R BAEN R EES, HLEHERY
A, FEad i ik 04 25 A AT B 18] By AR IR B A M L E 2R PR ARG E . FAMITLEREN, T
Yt 2k TR A R 2 dh Ao A ¥ 4h R FE N R F, AR A LCus0 2 A 4 0.291.0.391 mg/L, § & A
LCuso% 71 % 0.081.0.275 mg/L; % & F AWk 2 & R T Bh i 25 7] aF 24 46 RO 4 R b & I 3
B s st R, | BB0XB AN, A ZRS A 2225 g (ai)hm 8 F 43k A ms A2
1125 g (a.i)/hm? 89 % Z 8 23 24U R4 R A MIF e R, Be TdH a3 R A
96.39% #293.13%, % A W 4 b /m § A H F RS B HALR L ROHF R H . KGR LR
R, AR E6.12 g (ai)/hm’ 89 F 4 vt T4 23 d g, 4R A8 T R KB 24 % 4 0.0219,
0.0725 mg/kg,7 dJ& 4 %) 4 0.0070.0.0168 mg/kg.
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Screening efficient insecticides and evaluating their applications for controlling
geometrid Heterolocha jinyinhuaphaga larvae

Zhu Guodong Sun Ying Zhao Haipeng Liu Yanyan Sun Xia Xue Ming’

(Shandong Key Laboratory for Biology of Vegetable Pests and Diseases, College of Plant Protection,
Shandong Agricultural University, Tai’an 271018, Shandong Province, China)

Abstract: To screen pesticides efficient and secure for controlling Heterolocha jinyinhuaphaga Chu,
the contact and stomach toxicity of 13 pesticides was tested against H. jinyinhuaphaga larvae by using
the methods of leaf-dipping and body-dipping, respectively. The control efficacy of insecticides in the
field and the residue dynamics of emamectin benzoate in honeysuckle were detected. The toxicity tests
demonstrated that emamectin benzoate had the highest toxicity against H. jinyinhuaphaga larvae, and
the values of contact toxicity LCaso against 2nd and 4th instars were 0.291 and 0.391 mg/L, respectively,
while the values of stomach toxicity LCqso against 2nd and 4th instars were 0.081 and 0.275 mg/L, re-
spectively. In addition, spinosad, hexaflumuron and chlorantraniliprole also exhibited strong insecticidal
activity. Field experiments indicated that emamectin benzoate and spinosad had the best control efficacy
against H. jinyinhuaphaga among the five insecticides, and the control efficiencies of 2.25 g (a.i.)/hm’
emamectin benzoate and 11.25 g (a.i.)/hm” spinosad after seven days were 96.39% and 93.13%, respec-
tively, which showed that emamectin benzoate and spinosad were the specific insecticides for control-
ling H. jinyinhuaphaga. The residues of emamectin benzoate at the dosage of 6 g (a.i.)/hm*> were 0.0219
and 0.0070 mg/kg at the 3rd and 7th day after spraying, respectively, and 0.0725 and 0.0168 mg/kg at
the dosage of 12 g (a.i.)/hm’.
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85,2011) AARAE SRR (] £ BFAE,2016) X &R AER
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thrins) [ 24, = I AR DR A BR DT A |5 95%
TS WK (spinosad) Jit 24, ] b gl A= P04k T4 FR A
) 3 5% 77 2% (matrine ) Ji 24 , N 58 7 i TR O AE 1R
Fe A FR2F] 5 98% itk HUmbk (imidacloprid) JiL 24 . 5% Bl
4k 7 & (abamectin) FLH , L1 AR 1 R R A6 T AT BRA
F 3 91% £ A 1 & (spinosad) Ji 2 . 2.5% £ A &
(spinosad) 2777, M Gk (T ED AR AR ;1% H
Z£h (emamectin benzoate ) FLi . 2.5% =30 E T E
fig (cyhalothrin) Lt , L1 ZR 2R Fi4k T A A PR 7
25% W H i (clothianidin) 7K 2 HORLF |, LR AR 0lk K
ARG N HOR A G S S A e
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Tablel Concentrations of 13 insecticides for contact toxicity test and stomach toxicity test

Agilent1200SL-G6410A 3 5 B (43542 | Agilent
ZORBAXSB-C18 I 74} (2.1 mmx150 mm) , 2 [H
Agilent 2\ 7] ; GL-88B AU E R IR A5 a4 , 1] i HAK DL
IRAXEs A BN 5 16 L T3l ST fa e 24
g IARA AR R MR A BRA A

1.2 Fix
1.2.1 2555 B

e PB4 dh 22 R R R AR IR R
FTSE M e Uk | UG T2 T R B O SR
i | R RIS (SR IR AR SR AL 13 Fh
P2 701 I 24 735 B B 10 000 mg/L B, B R
FH0.19% 1 it 7)ORE 4 324 780 70 1) 1S 1 B2 5 1> AR
FIMEE (K 1) o

BESFNRBRMATIRELT
mg/L

fih 875 J1188 Contact toxicity test

H #E5E J1155 Stomach toxicity test

Epl
Insecticide 2 e 4y 414 1R pRicalt 4154 1
2nd instar larva 4th instar larva 2nd instar larva 4th instar larva

FH LR 0.125,0.25,0.5,1,2 0.125,0.25,0.5,1,2 0.025,0.05,0.1,0.2,0.4 0.125,0.25,0.5,1,2
Emamectin benzoate
EZ N5 0.125,0.25,0.5,1,2 0.25,0.5,1,2,4 0.125,0.25,0.5,1,2 0.625,1.25,2.5,5,10
Spinosad
TR 0.25,0.5,1,2,4 2.5,5,10,20,40 0.25,0.5,1,2,4 1.25,2.5,5,10,20
Hexaflumuron
SR B 0.625,1.25,2.5,5,10  1.25,2.5,5,10,20 0.625,1.25,2.5,5,10 0.625,1.25,2.5,5,10
Chlorantraniliprole
ERER]iT 0.625,1.25,2.5,5,10  2.5,5,10,20,40 0.625,1.25,2.5,5,10 1.25,2.5,5,10,20
Cypermethrin
FrT 24 A 2% 1.25,2.5,5,10,20 1.25,2.5,5,10,20 1.25,2.5,5,10,20 5,10,20,40,80
Abamectin
Sy 2.5,5,10,20,40 5,10,20,40,80 2.5,5,10,20,40 5,10,20,40,80
Indoxacarb
T 2.5,5,10,20,40 5,10,20,40,80 2.5,5,10,20,40 5,10,20,40,80
Chlorfenapyr
AR A T 2.5,5,10,20,40 5,10,20,40,80 5,10,20,40,80 5,10,20,40,80
Cyhalothrin
R 12.5,25,50,100,200 12.5,25,50,100,200 12.5,25,50,100,200 12.5,25,50,100,200
Pyrethrins
5 H iz 25,50,100,200,400  25,50,100,200,400 25,50,100,200,400 25,50,100,200,400
Clothianidin
TS 25,50,100,200,400  25,50,100,200,400 25,50,100,200,400 25,50,100,200,400
Matrine
IVAEERYIN 25,50,100,200,400  25,50,100,200,400 25,50,100,200,400 50, 100, 200, 400,
Imidacloprid 800

122 HA AR R L) R0 E R FAnlE

25 N ) BTN < SR HUARIR 2 ORI ]
55,2007) o BRI A= i i P — S0 G AR AL R
24 R B 20 ST 1 AR IR AR S 2R AR R
2 13 FPZFA R E (253 P I 5 3 s JR B, T
MoK 4% BBt HUpR R RS R A IR AR AR
9.0 cm FYBLHERE IR LA, B ML 2 Ao i 1) AR R

M 4R IR . A 24 WG ARG BB, DL BB R Ml il
TG SR AR BT, T A 2 500 B BORE ik
LCusoo BEFIZGFN 0 EE SR 45 6 A0 FE 5 A R
F1) FE R AR KOG REAR B, R A 3 20 Sk 3
T AW 132500 A R AL RUE 4 44 407 Ui ik R
B 70 5E 7R 2 84 HL . >R H Probit [A] )4 #5541 53
ST 13 FP 24 700 4 R A0 RO 2 S F 4 #9540 U 25
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F1, 5 AR y=ax-+b, Horbx 255,y Hy
FHRIEBE T ARG 3, PR 1 (AR S RAE R
I 2 Y 1 4 98 %)) W 2 (B ) 25 S VR AR, B 0 LE
(E=4 A6 RO 4 8541 1 11 LCoso/ 4 HR AL RUKE 2 5 4
HU LCousos MR RE SRR J AN R 24550 2 8] 3 ) 22
ST AR , B 1A E=NE AR LCuso/ H AR 2 71
Y LCusoo

N BB IE SR BRI . HEER
BrE  RN—BW SN 7R 13 R 2GRN Rk
JE B 25 WHIR 3 s Ja ST 2B R W K 4R T
T, B EHA UELC . HAE R 9.0 em I BEEERE SR LA
RS 2 ik R o BB/ AR A il — 20 4
FRAE RUME 2 I 4 e, B 20 SO 1 AN S FR LA, 4kt
TF% . B 24 hAS A s HUE, DLB A e ok AR TG I g
PMFET, THEE 13 i 24 50 19 B8 R LCusoo
P24 30 %) 1 FE g A 4E 6 LB 51 BRIV EE
FNTANEEACO HRALEE, REAAb R 20 Sk, BT 40K
13 Fh 25005 G AR A RO 4 355 40y s ) ' 2 2 1 e 7
BiE 2840 . B RS T WA RO A
Jr kR iR ST
1.2.3  SAP IR £ A & 7] 64w A) 24 20K e

HRYEE NIRRT S AR TE R
WEA B SO I 2570 S H RS ARAE AR 7 T ek
FAR 25500647 T ) 258000 , 22 e 4030l oy FR 466
EZNGEN. L NCE ey E R TR A [
20154 8 H (&R A RO B Ry g ) e LI AR
-5, ELRIAEHE 4 R AL R X 2R T HH ) 25580806 . AR
P IX 5 Fh 247045 A A A rh ©BE Y H R4 E
i R 11 AR AT RO A 2251125 ¢
(a.i.)/hm’ 19 1% FH4EER LM, A 808 o & 11.25,
5.625 g (a.i.)/hm* 1 2.5% Z R R ZEZTER, AR5
FHEE R 112.5.56.25 g (a.i.)/hm?® 1Y 25% WE B K 431
K, A RO R 22,50 .11.25 g (a.i.)/hm* 4 5%
BAETRZR LI, AR5 A 11.25.5.625 g (a.i.)/hm’
(14 2.5% i A FF A BR LI, DL 7K ) R Ab 34
2 675 kg/hm? s FAMGIE 3 IRE S, /MX R
15 m?, K 7.5 m, &2 m, BE/NXFRAE S Bk 4 AR AL,
ANF AL Z (81 2 AP AR A T LA IEA BT, 4351
T2 iR A A it )5 3.7 d iR A R AR AR
16 AR RSy e AT R 1T 205 3.7 d 1Y
BvAa AR o B iGR = ( B 1 R -3 50 )5 76
H0) /5 1 I E < 100% ; By 1A 50K = (b B2 H 101 R

H N R L R 3 ) /(100 BB AZH A 18R % ) x
100%.,

124 VL ESHPREEZNHE

F20164F 5 A A (BARIEFAE AT 7E 1L AR
-2 BRI A AR AR X TR Rk 34
SEBR A RUR S 0 6,12 g (a.di.)/hm’ 19 1%
AR FLIM A A B RN A 3R, B
PRALHG 30/ X, RS/ N TR 150 m?, /N X
50 m, B 3 m, BN XA LY 60 tR A HR AL, AN [RI4b
P2 R 2 AT R4 A 7 LABH IE 2R RS 52 . R AE
FHAERT 5~10 d HEATHIZE N2y , 255 675 kg/hm’,
SR 2YIE 3.7 doRAE, BRI /N X B AL
200~300 g fiF4E o A4 8 4L T 50~60°C F 5L T S K+
i B fE B AT -20°CokAR A

%8 E FhrifE GB 2763—2014 Xt 453 AE rhfe 24
B BTN E o K SR AERE SIS Ry I, METRFR
AR 5 g% T 50 mL .08 N, DA 10 mL 7K A
20 mL 2, PR HIREL L hy InA 3 g &AL, I ZU3%
51 min, T4 000 r/min N &0 5 min, B EJEW 1 mL,
R A 50 mg N-TN 3 £ 1100 mg To/K i
FREERY 2 mL B0, BE5 1 min, 585 BV
i 0.2 pm PEREE A SRR . HEAV R IR 15°C,
HERERFL 10 pL, 0.1% R K % W+ £ G T sh A
0.3 mL/min Jit ¥, e AICK 5 1.1<107 ng IFERT,
FGHI 225 ) R Ak ER AR VA S A e T AR A
2k, Horp g AR S S5 RE i n TEPRIETR IR R SR
0.002~0.2 mg/L Ji [l N S e ME S 5, Il )3 5 2l S=
1247605.9n+2410.7 , #1& 2% R=0.9999 ,
1.3 EIBSH

I3 I SPSS 19.0 2 A T8 g i+ oA , ol oR
FH Duncan [CHT 2 5 2 01 e K 30 kb 122 57 i
PERGS

2 BERESH

2.1 1I3WHAFIXSRERIEHHMERNEN
2.1.1 MBI RFEL KT AR RN

13 2R HUFR rf HE R o G A0 RO 2 i 0 4%
LU T e, LCaso73i24 0.291.,0.391 mg/Le
LR EIRZ N 2 I T4 3% 2 HU) LCaso 530 4
0.478.1.243 mg/L, FELIK .l R ke U548
ik 1T BT 24 T 2R %) 2 1 4y A A e ) ik AR RE T
LCuso /1T 1.008~3.580 mg/L 2 [i] ; 52 H 2 F ik iz . o]
Y 20 4 18 ) U Al R B TR R, LCaso 23 51N
3.614.5.073 mg/L, WEHUE 55 S0 ik Uk 2 i
AW T A, Pt O AR, X 2 N 4 %
LU LCuso 7010 102.646.,144.389 mg/L($2).,
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13 FHZG T SR AE R 2 I L MR B Y 2R EOR, B 1 (A T 2.60~4.91 Z 1] HE 255
Bl T 4B R B R T R E A IR A R BOREE ) 25 AR RN FE T EAR T 162, W4
NEFEK, G HHEN 1246, ZRER T BRI R 28R 484 R 4300 352.744%
BB AR IS A SRR ERZ ROR EE  F369.281%(582),
F2 13T AT S IRIERUE 2 470 4 8440 AR

Table 2 Contact toxicities of 13 insecticides to 2nd and 4th instar larvae of Heterolocha jinyinhuaphaga

21540 44B4 0
] 2nd instar larva 4th instar larva =
Insgct}ilcide @Eﬁ.ﬁ LCeso (mg/L) ﬁjﬂ%ﬁ E]Uﬂjfﬁ LCuso (mg/L) ﬁjﬂ%ﬁ TOXi§ity
Regresslon (95% CL) T0x191ty Regres.smn (95% CL) Toxu?lty ratio
equation multiple equation multiple
H 2k y=2.077x 0.291 352.74 1=2.915x 0.391 369.28 1.34
Emamectin benzoate +6.114 (0.132-0.305) +6.189 (0.314-0.486)
ZRER »=3.394x 0.478 214.74 y=4.158x 1.243 116.16 2.60
Spinosad +6.088 (0.317-0.763) +4.607 (1.045-1.481)
IR y=1.158x 1.008 101.83 y=1.595x 12.562 1149 1246
Hexaflumuron +4.996 (0.945-1.487) +3.247 (8.899-20.569)
SRR Bt y=2.126x 2.230 46.03 1=1.988x 3.614 39.95 1.62
Chlorantraniliprole +4.231 (1.471-3.054) +3.891 (2.569-4.814)
A 1=2.267x 3.258 31.51 1=2.720x 15.984 9.03 491
Cypermethrin +3.837 (1.912-4.383) +1.726 (12.681-20.106)
BT AE B 2R y=1.681x 3.580 28.67 y=2.262x 5.073 28.46 1.42
Abamectin +4.069 (2.566-5.446) +3.405 (3.828-6.589)
Efi HU y=1.576x 8.416 12.20 $=2.053x 35.595 4.06 4.23
Indoxacarb +3.542  (4.815-11.952) +1.815 (26.961-50.213)
Huli i y=2.026x  11.127 9.22 y=1.797x 45.591 3.17 4.10
Chlorfenapyr +2.880  (8.399-15.614) +2.019 (33.336-67.579)
1o R IR S y=2.193x  11.992 8.56 1=2.421x 33.432 4.32 2.79
Cyhalothrin +2.634 (9.221-16.605) +1.310 (25.902-48.571)
[FRESES y=2.158x  35.675 2.88 1=1.626x 44.675 3.23 1.25
Pyrethrins +1.650  (22.702-47.339) +2.317 (26.344-62.719)
WE H fiie y=1.901x 64973 1.58 1=2.134x 80.416 1.80 124
Clothianidin +1.554  (44.326-87.337) +0.934 (60.046-106.244)
WA y=1212x  98.679 1.04 y=2.581x  143.241 1.01 1.45
Matrine +2.583  (58.724-134.710) -0.565  (113.002-172.897)
Mtk HLpk y=1.499x  102.646 1.00 y=1.636x  144.389 1.00 1.41
Imidacloprid +1.985  (89.932-141.540) +1.467  (114.293-163.523)
2.1.2 MEHRAREH KRG TN E F50 NESER,FESE N 4.57; H4EEh G IR P4

3R AR ARG R AR N 2 W 41 TR (WA AR R ) R 2 R IR,
A E B R, LCuso 20 0.081,0.275 mg/L; 8 JJ UIE A T 2.76~3.69 Z (1] 5 HUBEIE | =5 20 S R0
ZARWE FAIRE S R BB X2 g i EER PR RN E BRI 2R RN, B
LCuso 231 4 0.541.,0.934 mg/L, XF 4 WA 4 U LCoso A 1.42.1.41 F11.39, HI4E3h 73 Sy ki K, X 440
53904 2.470.2.580 mg/L; FAE T 2 (e Uk G B RUBE 2 8 I 4 0 4 B 430 R 1 513.52 Fi 768.68
W R E A TR PR A R R S E (F3).
FEEE SRR AL, X 2 4 U LCuso 1 T2 9.032~ 213 13FP A eh sk & A de § A4 A 014k
66.315 mg/L Z [a] , Xt 4 ¥ %) HU %) LCuso /1 T 33.307~ AR 0T 4 AR AR NOBEL) B fik A8 B 07 RN 5
132.490 mg/L Z [0] ; ML ORI 1 B85 00559, WP BEUAAE B 25 5. 13RI 250, FH 2R3k ik
A6 RUME 2 % RN 4 9% %) HUR) LCaso 23 B o0 122,595, SUEUAGTR B gk . s A e 2l S U i A T o ] —
211.387 mg/L($£3)., WA 4 AR AL ROBE 4y U i R B D KT E #EdE 1, B

13 PRGN SR AL R 2 I W ) B BB i WA i P e TR TR s 2R R UK
T4 G EHEE N T2 RERNEEE I BT4ER R ORI d 2 20— 18 1 4
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HRAE R S R /N T B B RE ST, RIS 4

A s T 1 R

R3I BAFAFNSRERE2RMI4RHHNEFTSEN

Table 3 Stomach toxicities of 13 insecticides to 2nd and 4th instar larvae of Heterolocha jinyinhuaphaga

2141 414 1
2nd instar larva 4th instar larva
2571 BIIILH
Regression a0 S Toxicity Regression a0 Ve Toxicity ratio
: (95% CL) ; . (95% CL) ;
equation multiple equation multiple

LR y=1.604x 0.081 1513.52 y=2.494x 0.275 768.68 3.40
Emamectin benzoate ~ +6.750 (0.050-0.115) +6.398 (0.200-0.350)
ZREER y=1.987x 0.541 226.61 y=2.522x 2.470 85.58 4.57
Spinosad +5.530  (0.40-0.701) +4.010 (1.942-3.177)
AR y=1.666x 0.934 13126 y=2.367x 2.580 81.93 2.76
Hexaflumuron +5.049  (0.624-1.314) +4.026 (2.011-3.403)
SRR I Bt e y=0.979x 1.432 85.61 =0.592x 5.001 4227 3.49
Chlorantraniliprole +4.772  (0.985-2.063) +4.586 (2.262-8.736)
Efg y=1.319x 2.726 44.97 y=1.559x 7.580 27.89 2.78
Cypermethrin +5.574  (1.987-3.986) +3.628 (5.147-13.942)
(I y=2.029x 9.032 13.57 y=2.926x 33.307 6.35 3.69
Abamectin +3.061  (6.195-17.950) +0.942  (26.783-40.911)
Ef UL y=3.575x 13222 927 y=2.350x 29.410 7.19 222
Indoxacarb +0.992  (9.602-16.252) +1.642  (23.497-36.282)
i y=1414x  17.136 7.15 y=2.824x 24371 8.67 1.42
Chlorfenapyr +3.256  (11.258-27.274) +0.853  (19.339-30.157)
LA EAEE »=1.998x  19.058 6.43 =2.894x 26.861 7.87 1.41
Cyhalothrin +2.442  (14.351-27.284) +0.594  (20.592-34.706)
Friigg % y=2.498x  40.103 3.06 y=2.367x 55.692 3.80 1.39
Pyrethrins +0.995  (28.632-51.241) +0.868  (41.711-71.265)
WE H e y=2.070x  42.550 2.88 y=1.807x 78.075 271 1.83
Clothianidin +1.628  (31.724-56.974) +1.580  (58.634-108.457)
WB y=4.602x 66315 y=2.243x  132.490 1.60 2.00
Matrine -3.383  (51.190-83.464) +0.240  (97.237-171.597)
b, H y=2.139x  122.595 y=1.501x  211.387 1.00 1.72
Imidacloprid +0.533  (90.664-161.04) +1.510  (146.856-278.388)

2.2 STZGFIXT &R R €4 R HIEZ5%
PR NN N N LN e
AT AGTG 5 Fh 25570 v, B 2 8 6 4 B8 A6 RO () b5
IARCREAF AR &R 2.25 g (ai)/hm® 1 1%
H e b FLiE 3.7 d J5 , X 4 B A6 )OI (1 B 35 55k
B3 9 3k 94.90% 1 96.39% 5 £ R N 4y =N
11.25 g (ai)/hm’ [ 2.5% Z A AR BIF IR Z , Bilh
Ay B 88.47% F193.13% , I 4EEh & R &
JEBT IR AL RO R 2y, HEp RSO B & T
HEZi1(P<0.05). ARULTHEH1.125 g (a.i.)/hm’
(1) 1% H AEERZL AR08 8 5.625 g (a.i.)/hm?
) 2.5% 2 AW EZZTFR AR HHEN
112.5 g (a.i.)/hm? [ 25% W& HURE K 3 HORE ) A 208
I3 A 11.25 g (a.i.)/hm® 1Y 5% P4k R 7L AT A
ROMA PR 22.50 g (a.i.)/hm? 1 2.5% i R U A

PR FLIMAEH 7 dJ5 , X AR RS it 3 1 45
SRR, B IR ROR 73 51 R 85.74% . 82.69%
86.48% . 85.45% 1 85.35%; i A4 &% W 43 F M
56.25 g (a.i.)/hm? [ 25% WE He i 7K 43 BORE 77 A A 2L
TR M 5.625 g (a.d.)/hm? 1) 5% Bl 4k B 2% 5L it
7 dJE X 4848 RO 1 B 1A RO — i, 4300
73.42% FN75.74%, A RUR G R 11.25 g (a.1.)/hm?
(1) 2.5% e 505 TR 44 TR 7L T 0T 4 B AR RO &)y e B
AR 22 U0 59.25% (£ 4) .
23 RGESESREPERBENRINER

i F 2 8 i 2 1sF () 9 SiE G AR AR AR Ak R
BRI, AR RN 6.12 g (a.i.)/hm’ [
1% P YW 55 AP 3 d J5 , HAE 4R AE T ik FE oy
7174 0.0219.,0.0725 mg/kg, {ii & 2 &K T )5 # (P<
0.05) ; WiZs AbFEJE 7 d, HAE S ARAE HFR B 1557 51N
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0.0070.0.0168 mg/kg, Hi # . K T 5 % (P<0.05,

#5),

R4 STHZHFIXT & IRIE RUEL) B ) H EIBAA %R

Table 4 Control efficacies of five insecticides against Heterolocha jinyinhuaphaga larvae in the field

HROR - ZjjE3d ZifE7d
255 gj\ﬁﬁﬁ 2 1'2 % o %@( : 3 d after treatment : 7 d after treatment
Tnsecticide (gE(faf;gth“: ) Dilution P"p];‘;zgon WAL ssrm () TEHEL psgm g
ratio Number Control effect Number Control effect
content survived survived
1% H 4EER 30 2.250 3000 146 7 94.90+1.78 a 5 96.39+1.10 a
1% emamectin benzoate EC 1.125 6000 121 19 83.10+1.70 be 16 85.74+0.69 be
2.5% 2 R R BIFEH 11.250 1500 139 15 88.47+1.26 ab 8 93.13+1.39 ab
2.5% spinosad SC 5.625 3000 143 29 77.85+2.01 cd 26 82.69+2.02 be
25% W HUREK 43 HOR 112.500 1 500 142 21 83.78+2.61 be 17 86.48+2.41 be
25% clothianidin WG 56.250 3000 139 43 66.1143.24 de 33 73.42+4.80 ¢
5% B Ak e Z Ll 11.250 3000 142 21 83.78+1.51 be 18 85.45+0.70 be
5%abamectin EC 5.625 6 000 138 32 75.0243.24 cd 29 75.74+1.90 ¢
2.5% FE AU R A R L 22.500 1500 149 21 83.3622.30 be 19 85.35+2.11 be
2.5% cyhalothrin EC 11.250 3 000 150 58 57.56+1.68 ¢ 54 592543.41d
X CK - - 147 135 - 130 -

TP B B . TRIINEE 5 AS IR R SR 28 48 Duncan T 2 W 7 22156 50 7E P<0.05 /K22 5% B 3% . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

x5 RARRANESREFKBRNER

Table 5 Residue detection results of emamectin benzoate insecticide in honeysuckle

HAEER IR (mg/kg)

R Eﬁ:ﬁffﬁiﬁtit Residue of emamectin benzoate
Treatment (g (ai)/hm) Zjj53d ZjfF7d
3 d after treatment 7 d after treatment
1% W 4R 2L 12 0.0725+0.0128 a 0.0168+0.0016 a
1% emamectin benzoate EC 6 0.0219£0.0005 b 0.0070£0.0019 b
Xf HE CK 0 - -

- R SR BE PR B R R . RISV IS AN R T RER R 8 R R K SR TE P<0.05 /K P22 5 I .~ Non-de-

tected. Data are mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by ¢ test.

3 itie

2= 2SR 2 B A 2l BB B IR R
FB o, AW T 13 Fa BRI %) 4 iR A ROE 4
WEE ) 255, 00 H 4 Eh P2 R 2 N BhTR 4
ERAE RS R RER ) . i A2 R 2 4300
J& TR AL N R ZE AL W A A= A =4, 1
J& TAREE SRR R R R, R IREE A A, U
15, X /N3 3k (Zhao et al., 2006) #3300k (7K /2 2
4, 2003) AR 48 WL Helicoverpa armigera ( # F| 8%
55,2011 A5 2 Fhigia 5 5 b B P ) il 2 A0 S 5
YER o I B3 2 Fi g 25500 i A 800 1) 3 B AR
I, A]RAEE B 13 L R A ALK (Eckel et al.,
1996) o AMFFE I 13 T2 0] b, UL IR S HUR
FH gt fie . S 4 T 0 T A4 T 2R 45 24 70 X AR AR S

4 AL B B, S 155 (2011) A IR K
S5 (2012)WF5 25 Al 2 BH S A P e e AN BT 48 B R
XoF A A &l R4S RO Ectropis oblique hypulina
Wehrli 4y AT B4 RO SR A T, TR G 3 4 b 24557 s
ARG ARAE RIS PR 2570, 5 W 4EEh (25
R AR, L2 T PTG PRI R R . ARBIERY
SRR, 13 PR R G AR AR RO 2 i 40
M BCEEVE P 5 T 4 18 40y, B0 A% HORDeHIG i
2 BRI S R, IR AEAR 42 Ht (Khan & Hamed,
2005) F1ESEIR IR # 8 Bradysia odoriphaga(Z='5¢ 5%
55,2014) S5 2R P R . DR, B ARAE R
24 i R AT (IR 20 B J& 2550 B A G B 1
FH ] 25 R0 g 45 SRR I, I 4EER F 2 R RN
AL R AN Y FH BRI B RCR R il = 5%
(2006b ) [AIFEIE S 22 4% T 2R X 4 R AE Rl H U 7R
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SR IARSCR , o) H AR L T i S A U T
FAIR LA (2012) AR SR 45 Al B, HT 4EER R0 2 R T
FRO0) 25 RO (18 42 TR IR A T S R A P T e AR R 3
Figo T304 (2006 ) FIHEF B 45 (2011 BEFEZE R SR
AH, 4k | 22 8 TR 28 R 4 ) 20 R 4% R 244400
0 LA Je S 400 - 6 AT 658 e 1) 7 0 ROR, 5 T AN A A
(2013) FIXI 5 55 (2015 ) BIF5E 45 H 3 B, 16 e i
TR IR SR RS TR U o i BB B BIHARCR . TR
SERAEFP RS R R T 52 SR AL R iR 2
HHE NAE BF Semiaphis heraclei KA 1, A A1
Phyllonorycter lonicerae . A MY Wil Tetranychus cin-
nabarinus (PN 55,2014 ) 55w ZFhFH UK 5,
SR A S T i e H BT A4 T 2R R v Ak S R R A
T X} 4 B AR UL ) ] B VAR ICR 4 {H X 3 F
2GR ), TR BT A R AR U Y [F] B A RE 2
X H e H TR

2458 B B AR [R5 M H 24 44 o1 it 2 4 RN
SRR EZERER, CERA T R A
J& o ARG h B2 e B PR 25 R, S 2y
AT AR 24 5 B G 24550 i e A 2 TR 1 5636
X H K (Cengiz et al.,2007) . H R G4 AL P4
25k R E bRl , AF5E 2 IR S8 bR v GB2763—
2014 H B i B A v B4 Eh B oK R B PR
Y b5 1 ——0.02 mg/kg, s F A3 R 43 ik 6.
12 g (a.i)/ho? T EER 7 d J5 , HEAE G ARAE e 24 5%
B4/ T0.02 mg/kg, AR . AR H ] B R0
WA RIS G P A SR AR E 3 R iG 1 R v i H ()
HeAF R , YR AL ROEL) ek HE Dl P i, F 4
H FH )R 2 o 2~3 g (ai.)/hm?, e 2RI R &=
PR d,

BIRAIESE e IR BHT 24 T 2% AR H et R AE R
W 2y P A A A R 1) AR e P T ) B 88, (PR G
TEREY) vh % B B T2 KA, 1 o B ke A A )
B2t A Je P R 2 2 UL, 13 AP 2 55 0 4 4R Ak
YER A K 2 R PETEAN LSO RS oA f5 AEPraRL
W P TP A v i i — 2R AIESE o
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