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Abstract [Objectives] To determine the susceptibility to commonly used insecticides in free-living populations of
cruciferous vegetables aphids in Guizhou Province, which is important information for controlling, and managing insecticide
resistance in, these pests. [Methods] The leaf-dipping method was used to assess susceptibility to more than 10 commonly
used insecticides in wild populations of Myzus persicae (Sulzer), Brevicoryne brassicae (Linnaeus) and Lipaphis erysimi
(Kaltenbach) in Guiyang, Xifeng, Qianxi and Zunyi in 2017-2018. In addition, detection data, including species, year,
population and insecticide, were compared and statistically analyzed. [Results] 1. Significant differences were found in the
susceptibility of the three vegetable aphids to the insecticides tested. M. persicae was 12.7- and 15.5-fold, respectively, less
susceptible than B. brassicae and L. erysimi. 2. No significant difference in susceptibility was detected among different
populations of B. brassicae in Guiyang, Qianxi and Xifeng, and in populations of L. erysimi in Guiyang and Zunyi. 3.
Susceptibility of M. persicae and B. brassicae decreased by 2.2- and 1.9-fold from 2017 to 2018. The susceptibility of the
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Guiyang population M. persicae to nitenpyram, thiacloprid, thiamethoxam, chlorpyrifos, clothianidin and cyantraniliprole also

significantly decreased by 5.6- to 115.0-fold over this period, and the susceptibility of the Guiyang population of B. brassicae

to lambda-cyhalothrin, sulfoxaflor, chlorpyrifos, imidacloprid and thiamethoxam decreased by 2.1- to 6.7-fold. [Conclusion]

Most insecticides that are highly toxic to B. brassicae and L. erysimi can be used to control these two aphid species.

Thiamethoxam and cyantraniliprole should be used in rotation. M. persicae was not sensitive to most of the tested insecticides

and rapidly develops resistance to these. Sulfoxaflor, imidacloprid and pirimicarb will only be temporarily effective against M.

persicae in Guizhou province. New insecticides that are effective against M. persicae are urgently required.

Key words Myzus persicae; Brevicoryne brassicae; Lipaphis erysimi; insecticide; susceptibility
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Table 1

Collection information of three aphid species

Fi# Population UF Rl Aphid species

SKAERTE] Collection time KA Hh 5 Collection site

#PH Guiyang HBkIF M. persicae
B N L. erysimi
‘H k%% B.brassicae
B NEF L. erysimi
‘H 5 B.brassicae
H 5% B.brassicae

H ¥ & B.brassicae

i X Zunyi
B Guiyang
B4 Xifeng
AP Qianxi

2017.4 4 T4H Jinzhu
2017.5 474 Jinzhu
2017.5 4 Pr4# Jinzhu
2017.10 T PR4H Mapin
2018.4 4714 Jinzhu
2018.4 i A%E Shidong
2018.4 FIZ=4H Yuduo
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Table 2 Active ingredient contents and manufacturers of tested insecticides

2455 4 FK Insecticide name A RUKSY i Content of AL A 7] %K Manufacturer
T8 S 5 5 25 Lambda-cyhalothrin 95% B LK FHAE BT BR A F]
BX 468 Bifenthrin 96% T Bt 21K 42 AT PR )
FE B Sulfoxaflor 95% 2 1 P [ 45 A 23
JfiBE HUHE Nitenpyram 96% VL3 5w B3 A BR A )
1€ L %8 Thiamethoxam 96% VLI5S AR A5 PR F]
BT BERE Cyantraniliprole 95% & [ FE IR
Atk B bk Tmidacloprid 95% TLI v A A BR A
#HE 2 Dichlorovos 77.5% AR KA 25 ey A R
AL Chlorpyrifos 97% T L 21K P A 1A FRA )
K % )i, Methomyl 97% AL X IE VG AL T A FRA R
g HUmk Thiacloprid 97% TLIR e LA A R A F
WE % Clothianidin 97% VLT3 s ey A PR A W)
IE 1 bk Acetamiprid 96% LIRS RN ]
LU B Pirimicarb 98% LI eI 2= IR A
P4 & Abamectin 97% WAL BT AR ) A A R )
R S BT 2k TR 20K Rk ( R 4E£E ) Emamectin benzoate 95% AL EOL AR YA A FRA H

2 ZREHSWH

2.1 2017-2018 SEHMMX 3 FHSEIF T AR R Hh
TR Rt 0 M

2.1.1 ERMESAREREFOSESE  2017-
2018 AFIMAE T 5t FHH X A0 X} 16 Fh % HUFH A9 ik
BME (R 3). S5REW, FvERANE . 0k sk

FBCHF B0 Bt PHAR A A 25 A X A i (LCso fA -
13.72-22.08 mg/L ); WEHGE | JahE Rt | WE HUPK
WEH e . WEReR, BEAEMR . BOECR . BORGER RN
BoT 24 TR 28 %) Bt FHAK T ) UM AR ( LCs fEL:
50.07-271.93 mg/L ); K@, HYEth, Th4
i IS L P P %o o FH AR F B 85 7 A 51K ( LCso
ffi: >500 mg/L ),
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Table 3 Susceptibilities of Myzus persicae to different insecticides in Guiyang city from 2017 to 2018

A H 5 Insecticide Ay Year 13 Slope  FIEHMEE LCso (mg/L) 95%EAF X [H] 95% CL
FUE HUKENG Sulfoxaflor 2017 1.44 15.70 10.23 - 23.90
2018 1.29 13.72 8.86 —22.32
Mt Btk Imidacloprid 2017 0.83 22.08 11.55 - 46.27
2018 1.04 15.80 9.06 — 1.42
WE 1% Thiamethoxam 2017 0.74 5.83 2.13-11.64
2018 0.90 50.07 28.11 - 109.33
7 E K2 Nitenpyram 2017 0.91 236 1.07 - 4.46
2018 1.18 271.93 155.46 — 698.71
IE H1 Pk Acetamiprid 2017 0.62 53.56 16.76 — 118.58
2018 0.65 103.97 51.08 —238.13
WE % Clothianidin 2017 0.99 28.28 12.99 - 50.59
2018 1.10 208.56 114.09 - 585.33
WE Bk Thiacloprid 2017 1.17 10.76 4.25-18.89
2018 1.09 132.32 78.36 — 289.07
FEAEI Chlorpyrifos 2017 1.56 14.19 9.89 - 19.69
2018 2.78 110.04 85.56 — 159.33
R A R 4616 Lambda-cyhalothrin 2017 1.82 562.93 402.21 - 861.61
2018 - >2 000 -
TREUR BN Cyantraniliprole 2017 1.05 90.83 55.49 — 152.26
2018 - >500 -
##12 DDVP 2018 5.23 76.36 65.80 — 90.02
PrUF @ Pirimicarb 2017 1.14 14.97 9.09 —24.36
K 22 B, Methomyl 2017 - >5 000 -
XK 3415 Bifenthrin 2017 1.58 89.93 61.22 - 128.55
B4 % Abamectin 2017 0.94 130.64 78.95 — 230.84
F 4E£h Emamectin benzoate 2017 - >5 000 -

2.1.2  FM X E IR A E 5 R R U
2017-2018 AFEMIE T 5efH . BV ALEH#E 3 4
by DX I AR 13 Fh S ORI BB 3R 4),
SEIR IR, FKERA A BT S H S R R
i, AR 2018 A B H EE WA LCso
{HRKT 50 mg/L, REFEMEMHE S s, X ot
WEUF Y LCso {4 0.07-0.23 mg/L.
2.1.3 RMHEXE MFXSAE R R RERSE
2017 4F, e T 5 PHAGE b X 8 N g b
FEXT 12 iR BRI fEE (R 5), 4R IR,
JIT A A% UG 5 88 N F A B AR R (LCso

{H<20 mg/L ), BEFEMR K2 B AN T R 4G e X 4

NI EE AR R =, LCso fH<1 mg/L,

2.2 BN SRME R R R TISURAME R AP BT L B

DL Fp R AE g, XFINAE B TAE LCso (HEAT
BT (B 1) 53R, BRI R B
UM BT H @S s hiF (F=11.60,
P<0.000 1), A HFIXIHEEFH) LCso (EIIH N
(110.07 +31.44 ) mg/L, 5 S5 H Wi fg b
WF LCso {HAY 12.7 351 15.5 f5[LCso {H:( 8.69 £ 1.72)
mg/L Fl (7.08+1.74) mg/L],
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Table 4 Susceptibilities of Brevicoryne brassicae to different insecticides in Guizhou province from 2017 to 2018

A W7 Insecticide  Ffif Population  4FJ Year  #}¥ Slope BFEHVEE LCsy (mg/L) 95%E 15 X ] 95% CL

AL A Guiyang 2017 1.21 0.07 0.02-0.15

Chlorpyrifos 2018 2.22 0.23 0.11-0.36
TR e $tBH Guiyang 2017 0.90 4.96 2.54-10.37
Cyantraniliprole 2018 1.13 5.32 2.89-10.79

AV Qianxi 2018 0.87 0.14 0.05-0.61

R RCA IR AE TR $tBH Guiyang 2017 1.31 1.74 0.91-291
Lambda-cyhalothrin 2018 1.51 11.66 6.46 — 20.49
¥APH Qianxi 2018 1.17 6.58 3.32-11.21
B Xifeng 2018 1.16 6.28 3.40 - 11.60

BEA 45 TE Bifenthrin = FH Guiyang 2017 0.86 3.29 1.49-6.77
2018 0.88 5.92 0.50 - 13.25
AP Qianxi 2018 0.78 8.60 3.62-17.83
B Xifeng 2018 1.15 5.88 3.13-10.79

A E B e FtPH Guiyang 2018 0.86 2.13 0.46 — 4.80

Nitenpyram 75 Qianxi 2018 0.46 1.67 0.01-7.36

B Xifeng 2018 0.84 3.40 1.03 - 6.97

W H g FtPH Guiyang 2017 0.93 1.47 0.19-3.51

Thiamethoxam 2018 0.91 3.03 0.27-17.73
A5V Qianxi 2018 0.86 17.38 8.45-40.71

B Xifeng 2018 0.90 3.35 1.26 - 6.50

FE HUIE N $tBH Guiyang 2017 0.80 3.32 1.10-7.60
Sulfoxaflor 2018 0.76 17.56 6.86 - 36.58
AP Qianxi 2018 1.34 16.69 3.34-34.47
B Xifeng 2018 1.04 17.95 7.88 -31.97

K 2 B, Methomyl #FH Guiyang 2017 1.10 1.21 0.54-2.29

Pi4F @, Pirimicarb FH Guiyang 2017 1.44 4.36 2.76 - 6.43
1€ Ik Thiacloprid #FH Guiyang 2017 0.77 7.75 3.01-15.59
BE K Acetamiprid % FH Guiyang 2017 0.82 16.93 7.70 — 41.39
g H e e 2017 0.92 8.00 3.84-23.93
Imidacloprid Guiyang 2018 1.39 21.30 12.17 - 35.41
B Xifeng 2018 1.26 51.50 30.12 - 88.73
O ¥ A Guiyang 2018 1.67 12.12 7.53-17.83
DDVP B Xifeng 2018 0.85 14.88 7.67-53.92

2.2.1 SR SEWF RS A% E T U M A0 3 X 8] bL 82
PAMBIX 72, o3l %) H Wi AN | 97 ) 7
THEHAATRIE T (K 2). SRR HIX ]

ZSAE (P>0.05), AHEFIXF5RHE, BVEH
B 3 M H SR EER LCso [EE(E 510
(6.62+1.38), (851+2.98) Fl (14.75+6.49)



4 1 By A

B PH SR X 2 U A R W - 873 -

R"S 2017 FRNE MFXRERBF VSR
Table 5 Susceptibilities of Lipaphis erysimi to different insecticides in Guizhou province in 2017

AW Fiipics FEE A E  95%E(HIX[E
Insecticide Population Slope LCsomg/L 95%CL
FEAEME Chlorpyrifos #FH Guiyang 1.01 0.74 0.27 - 1.47
# Y Zunyi 1.07 0.87 0.39-1.53
RE RN Cyantraniliprole % X Zunyi 1.01 0.75 1.36-11.24
$tFH Guiyang 0.67 2.20 0.03 -2.82
P26 % Abamectin ¢ H Guiyang 1.32 1.76 0.29-1.42
15 X Zunyi 0.93 3.79 0.33-6.08
WE 1 1% Thiamethoxam 7B Guiyang 1.02 9.20 1.79 - 6.98
# Y Zunyi 0.90 7.07 1.59-28.99
LU B Pirimicarb #tFH Guiyang 0.95 26.65 7.60 —34.89
Y Zunyi 0.85 14.43 14.14 - 59.44
B 458 Bifenthrin % Y Zunyi 0.76 4.85 0.61-7.78
K % B, Methomyl # Y Zunyi 0.42 0.74 0.05-1.28
FP G0 BT 24 T 25 265 /Y iR £ Emamectin benzoate # X Zunyi 0.64 8.17 1.00—3.74
Ak 1Pk Imidacloprid X Zunyi 1.06 13.56 4.60 - 19.86
mE M Acetamiprid % Y Zunyi 1.16 10.17 3.42-13.07
JoUiE B NE Sulfoxaflor % X Zunyi 1.05 19.07 7.25-22.80
11 30 S 3 44T Lambda-cyhalothrin P Guiyang 0.76 3.33 5.00 - 18.10
600 b 60
500 . a
200
% % 40t
g
g = a
~ 100 o” . a
O” s 20+ .
)J a . .
. . . j__r—
0 =St e : oF 5B . |
Hikgf B NF ok 5t il s
M. persicae B. brassicae L. erysimi Guiyang Qianxi Xifeng
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Fig.1 Comparison of insecticide susceptibilities
between three aphid species
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The different lower case letter means significant
difference between aphid species. The same as Fig.2-Fig.5.
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mg/L F1(6.97 = 1.81) mg/L(F=0.01,P=0.93),
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Fig.2 Comparison of insecticide susceptibilities
among field populations of Brevicoryne brassicae
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+47.33 ) mg/L ), (HGIT s R s 25 748 ik



Fig.3 Comparison of insecticide susceptibilities
among field populations of Lipaphis erysimi
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Fig. 6 Comparison of insecticide susceptibilities of Myzus persicae in Guiyang between 2017 and 2018

* R HRIF R IR AR BL A R EE2E S NS R BRI XTI 25 RI4E B ) JC R #2250 7 [l

* means significant difference between years; NS means no significant difference between years. The same as Fig.7.
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Fig. 7 Comparison of insecticide susceptibilities of Brevicoryne brassicae in Guiyang between 2017 and 2018
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