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Comprehensive evaluation of the control effect on apple
aphid and safety of 5 insecticides
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Abstract In this paper, the field effect and safety of five kinds of insecticides were analyzed and evaluated com-
prehensively through the control effect, rapid availability, persistence, mortality (prediction), detection rate,
acute risk and chronic risk by using membership function and factor analysis. The results showed that the seven
comprehensive evaluation indexes of field control efficacy and safety could be transformed into three main compo-
nents of safety factor, control factor and rapid availability factor. The comprehensive evaluation values were as
follows: 2% abamectin EC>> 20% imidacloprid EC > 10% cypermethrin EC >> 40% chlorpyrifos EC > 5% ac-
etamiprid WP. 2% abamectin EC is the best pesticide for controlling apple aphid because of its high safety and
good control effect.
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5 Yo W OBk AT PR R 390 T b gz A= W Ak TR
Uy BR 2N 7] 5 40 0 75 FE I L3 Y195 52 R AL TRy
AR F] 10 %0 E F A 7L YL & R AL Ty
A BN 7] 5 20 Yot s mbk L il L V95 v AR B A
BN ] 5 2 %6 B 24k 5 28 L3 S SR I 3 15 1k 0 i 4y
AIRAF
1.2 XIgitis

RIRTE H N8 RBH T G 7K B VG A b B P X 2674
T ARAE /IR HE S el AT, SR B TR 3 300 m® s
SEERM 275 BRSPS 3.3 muilE 6. 3 m, WHR 15
AE L BRATEE 4 mX5 m, 25 FEE R R 153, 4 3t/
PR Sl IR & AR A O KR 2 5 AR
SRNES Y SO IR I RS Y S
1.3 K%t

HR A2 b M 22 1 770 i, 13805 500 e HUBK T
PERIF 3 000 £ ¥, 4020 B FE MR FLIH 1 500 i,
1020 F R B FL il 2 000 £5 8, 20 %6 Ntk 1 vk 2L 7m0
3 500 » 2 V0 BT 4k B 2 7L 2 000 F5 3 FH3E 7K Xt R
L6 AL HLL AP 3 AN EE LB 3 BRI 1/
X, 3L 18 N/NX L BENLIX ZHHES] . T 2016 4F 6 H 7
H i i 3% 2 i WEB- 18 AC #0753 125 i 11 ot 25 2%
Wiz, Wigds LAEH 1R 2. 0~3.5 MPa, jifi 24,
LN =T A AT I AR i B 4R 455
EARMUERE . SOOI 252 5 L/ Bk,
1.4 BEEREF A E

Jith 25 TS R A 4 O A T A 2 U5 55 3.7 A 15
REVE 1 IR B ARREEE. BN AR A
15T 7 I 7 N == N1 N A S Oy s T AR 3 o 1 B v = 5
LA AT A S it . BEE ST B 1.5 cm
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ST o 117 o W 71 S N T R/ W = 2
R RS AT R BRSO,

TETE AR 2 (20) = it 24 1 BE 75 B0t 25 I R
O /it 25T A E £< 100

BHIET R (V0 = R BT 4/ AR EE < 100;

BIA SRR (20) = (b BR X BE V& DR % — X #E X
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15 AR/ X (BR XS RS it 24 5 » X SR 58 T i 8
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ESTI=

ESTI
ARfD

A, STMR M i 5 5% B8 Ao, B35k
{5 mg/kg;0. 072 HyJi & H ¥ L1 2 i, o
i kg; ADI & H SRR, BT mg/kg; bw 4
KT, BN ke, 4% 60 kg 31 . ESTI Al A
i, N ke U S B R i, B0 kg HR W i % B
i, U mg/kgsy AR 5 LP S KA, Al
kg; ARfD a5, B mg/kg.
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Table 1 Field control effect of different pesticides

255 TR %L B5%% /%  Control effect
Insecticide Dilution rate 2454 3 K 3 DAP ZEE 7T K TDAP  ZyJ5% 15 K 15 DAP
5 %o E d1 jpk WP acetamiprid 5% WP 3 000 (81.5941. 36)bcA (69. 7745. 09)dB (64.87+2.87)cB
40 Y% #4E EC chlorpyrifos 40% EC 1500 (100. 00%0. 00)aA (98. 762, 16)aA (96. 543, 27)aA
10 % 58534 EC cypermethrin 10% EC 2 000 (86. 9343. 82)bA (83. 37=4=3. 06)bA (80. 7574=2. 09) bA
20 % ik bk EC imidacloprid 20% EC 3 500 (81.39£5. 19)bcA (73.3245. 47)cdA (70.11£5. 88)cA
2% P4 # 2 EC abamectin 2% EC 2 000 (79. 673, 61)cA (79. 803, 49)cbA (77. 294, 24)bA

25 [ X R (G 7K) Water (CK) —

D Ry 3 R M FI9H ARMEZE R Duncan’ s B & AR 2200647 22 S V20T o IR BRI 5 A R IR) /NS 5 B3R A [ 245790 Bl 2
T2 (P>>0. 05) o [FAFTEUE G & A AR RS 551 27 7] — 245 500 AN [F] s 6 By 28 08 Wt 35 22 57 (P>>0. 05) . DAP SRRt gy 5 58 LK.

.

The data in the table are the mean value of the 3 repetitions£=SD, and the difference is analyzed by Duncan’s new multiple range method.

The values followed the same lowercase letters in the same column indicate insignificant difference (P>>0. 05) among efficacies of different

pesticides. The values followed same capital letters in the same line indicate insignificant difference (P>>0. 05) among efficacies of the same

pesticide at different time. DAP=days after application. The same below.
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Table 2 Variation coefficient of field control efficacy of the
same pesticide at different time

FE 1] 75 200 4 22 S5 2

Variation coefficient of

Eaogil AR AL

Insecticide Dilution rate . .
field control efficacy

5 Y0 ik WP

acetamiprid 5% WP 3 000 11.13 a
4&??% E&/ EC L 900 2.52 b
i(y);/coiﬁﬁﬁglg; EC 2 000 4.52 b
?ﬁfﬁiiiﬁ%% EC 3 500 9.27 b
2% B4 2% EC 000 et

abamectin 2% EC

Z5 X R G KO
Water (CK)

2.4 R[EIALIE X SRR T Y (8] B AR BY By 2 51
B R AR AR R DX A He 11 B Dy FE A A L X
N X e ) v S i 2 A BRIX B SR HER 1. A

SCNT R XA B30 HE R ST S SR A I R AR
e PO ASE AR R T Ak 3 X R T 0 TN R ek S A
VS 5 A= A W /s v i A1 B e S i
DUHE Tk S AN [ 25 0 B B VR ROR AR ERR . &
S A VRS, PARFIRI RO A X A8 o, S S 4 if
T RTER BN X, A0 hE SR A S Y i,
J8; 1 SPSS {1 8] U5 73t J7 32 1) 5 SR 4 A T B 45 i
MR AL Y=—1. 04+1. 30X, +1. 167X, ., tH>*
ZHCH 0. 943, F=36. 306, P=0. 00, 75 B 54 it 421
B RIS
2.5 AELEHRBRASHEIEN

WHE 3 By TN A AL, 75 B A [W] 24 551 7 3500 S
T2 I 22 R Gk O L2555 3 R(F=16. 16,
P<<0.01) .55 7 R(F=27.287,P<0.01).%5 15 K
(T FE T R A7 FE MR B 3 25 57+, 40 0 B2 4B R EC 11
T 7 ARG R e e - 5 V0 e HUBk WP eI, ik
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Table 3 Prediction of mortality of apple aphids treated by different pesticides in the field

THIMBET-Z /%  Prediction mortality

257 - SER TS TR/ %
™ 254 3 K P RS 254 15 K i
Insecticide - Average
3 DAP 7 DAP 15 DAP

5% 1 bk WP acetamiprid 5% WP 81. 39 be 67.95 d 68.78 d 72.71
40 % #E4EI EC chlorpyrifos 40% EC 100 a 98. 69 a 97.18 a 98. 62
10 %5535 EC cypermethrin 10% EC 87.11 b 83.51 b 84.60 b 85. 07
20 %k Hubk EC imidacloprid 20% EC 81. 76 be 74.11 cd 77.08 ¢ 77. 65
2% P42 EC abamectin 2% EC 80. 17 ¢ 80. 26 be 82. 30 be 80. 91
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Table 4 Acute and chronic risk assessment of pesticide residues in apples

Kt/ %  PHsREE/ sk B/

5 E KT/

SHESE AR/ B H AVHRAG/

25 Za e XU 18 XU
I :E:Jd Detectable mg * kg—! mg * kg—! mg * kg™! mg * kg—! y%% mg * kg™! fxyf%quU;J
nsecticide
rate Average residue  Highest residue Residue level ARfD o ADI 0
56 WE ik WP
. 007 5 b b B=(0, L b 5 . 07 b
AcetamipridS% WP 100 0. 007 5 0.010 2 0. 003 5~0. 010 2 0. 10 0.204 5 0.0 0.012 9
400758 EC
100 0.004 4 0.011 0 0. 001 0~0. 011 0 0. 10 0.220 5 0. 01 0.052 8
Chlorpyrifos 40% EC 7 2
10755 441 EC
6 0. 0.002 4 0~0.002 4 ). 04 0.12 . 02 0. 004
Cypermethrin 10% EC BENUS) 0. 000 8 0. 0C 0~0. 0C 0.0 0. 120 3 0.0 0. 004 8
20 6t itk EC . - - o =
Tastcaclorsid 20% EC 33.33 0.002 2 0. 006 5 0~0. 006 5 0. 40 0.032 5 0. 06 0.004 3
o T o o
2RI EC 0 0 0 0 0. 05 0 0. 002 0

Abamectin 2% EC

D P22 B R EIRR TR R3] 55 A AVFREA B R T8l (141,

The acute reference intake data in table 4 were derived from the database [ 13]; the daily intake data were obtained from the database [14].
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Table 5 Principal component analysis of control efficacy related indicators
B Wix F R Coefficient FRAE[ RIS/ %
Principal UiNEpS € AL RN FoMAE L3 x5 VIR T KU Eigen Cumulative
component  Control efficacy ~ Availability =~ Persistence  Anti-insect rate Detection rate % ARfD %ADI values contribution
71 —0. 852 —0.52 —0. 266 —0. 814 0. 756 0. 819 0. 965 3.903 55. 76
72 0.518 —0. 65 0. 958 0. 569 0.613 0. 493 —0. 047 2.551 92. 21
73 0. 0701 0. 554 0. 0488 0.116 0. 226 0. 163 0. 157 0. 430 98. 35
D FEFARBT % EG k.
Extraction method: Principal component analysis.
*6 HEMIMZEEESITNE
Table 6 Comprehensive evaluation value of field control efficacy and safety
Insi:iiide F1 F2 Es Evahll—i::i{(r)r{lE value (jjfdrfr
5% 1E ik WP acetamiprid 5% WP 0.184 261 —2.424 14 —0.575 81 —0. 829 81 5
410 % FEFEM EC chlorpyrifos 40% EC —3.274 72 0. 727 308 —0.146 77 —1.596 31 4
10 %547 441 EC cypermethrin 10% EC 0.038 076 0. 331 356 0. 719 892 0. 189 346 3
20 % it bk EC imidacloprid 20% EC 1.214 516 —0. 491 25 0. 652 748 0. 547 322 2
2% B4 2% EC abamectin 2% EC 1. 837 867 1. 856 727 —0. 650 06 1. 689 451 1
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