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Resistance Detection of Cotton Aphid (Aphis gossypii Glover)
Field Populations to Six Insecticides in Xinjiang

XIE Pan', WANG Si-yan', LI Hong-yue', GAO Wen-wen', LI Zi-ying’,
DING Jia-qi', FENG Bei-bei', XIE Xin’, SHA Shuai-shuai'

1. Kashi University,Southern Xinjiang Research Center for Crop Bio-Breeding and Smart Cultivation, Kashi 844000,China

2. Tarim University,Key Laboratory of Integrated Pest Management in Southern Xinjiang Corps , Alar 843300,China

3. Agricultural Development Service Center, Third Division of Xinjiang Production and Construction Corps, Tumushuke
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Abstract: To understand the current resistance status of field populations of cotton aphids (Aphis gossypii Glover) to
commonly used insecticides in the Kashi region of Xinjiang, this study collects field populations of cotton aphids during the
cotton growing season in Yuepuhu County, Bachu County, Jiashi County, Maigaiti County, Shache County, and Kashi City. It
uses the leaf-dip method to determine their toxicity and resistance ratios to beta-cypermethrin, bifenthrin, acetamiprid,
imidacloprid, chlorpyrifos, and abamectin. The results indicate that the population in Kashi City exhibits moderate resistance
to imidacloprid (RR=10.16), while the populations in Bachu, Jiashi, and Maigaiti Counties show low resistance, and those in
Yuepuhu and Shache Counties remain sensitive. For acetamiprid, all six populations are susceptible. The Jiashi County
population displays moderate resistance to chlorpyrifos (RR=12.29), while the Markit County population exhibits low
resistance. The Bachu and Shache County populations are resistant, and the rest remain sensitive. Some regional populations
demonstrate tolerance to low resistance against pyrethroids. For example, Jiashi and Bachu Counties have RR values of 4.01
and 3.72, respectively. For bifenthrin, Yarkant and Bachu Counties show RR values of 8.10 and 5.14. For abamectin, the
Kashgar City and Shache County populations show tolerance, while the remaining populations are sensitive. In summary,
field populations of cotton aphids in the Kashi region have generally developed low to moderate resistance to multiple
pesticides. It is necessary to formulate a rotation strategy based on regional resistance differences and integrate green control
measures to delay the development of resistance.

Keywords: Kashi region; cotton aphid; insecticide; resistance detection; field population; insecticide resistance
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Table 1 Concentration gradient settings of each agent

B B WREMEE/(mg/L)
Insecticide name Concentration gradient
ik HLk Tmidacloprid 1.2.4.8.16
e Pk Acetamiprid 05.1.2.4.8
FEHLIH Chlorpyrifos 1.2.4.8.16

32.64.128.256.512
8.16.32.64.128
0.125.0.25.0.5.1.2

AR 4R Beta-cypermethrin
XK 44T Bifenthrin
[T 2§ 2% Abamectin

T 7750 AR B — S o R, R BN
30 k. FHOREFIEE G FRILOT, R 05 Rl
EETECREENE E 3550 L DL RIEIE < o b B AT
PG FRIE T N TEFRFE TR Bk
JE 3 RE A, 3T LA 0.1% M 15 - 80 111 /K ¥ Wik
E R ERTIE . 7EACEE S 24 hs B AR A A7 v R
A IDFIETARE . MU AT T AR AR «
B I TE iz 3, HOF 408 28 5 o s AR AR ]
S VAR
1.4 HIELE
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9 B W s A [t XA e ot 6 7 % 25 2 71
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2 ZEREDH

2.1 AS[E]Hh X 4 BF F (8] A B X ALE R R Y 4 1
KF

FH 2 2 W] i, WA b DX AS [R] A SeF F ) ol 75 F
W ERUUBK ) LCy, #E 2.037-14.890 mg/L 2 [A] . il
Tl BT Lt R K P B 1 A A T B B v, LC o
LA 00 51 14.890 mg/L F110.16 1% , ik 3]
UK s ELAE B i B R 22 55 1R B R N KBt
K s 58 B AR PR B AR, LCy, BTt £
#0350 2.037 mg/L A1 1.39 135, 5435 B A5
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Table 2 Resistance of field populations of Aphis gossypii to imidacloprid in different regions

. 95% {7 XA/ L
Firk OIEpyE | R kAR
) i ) LC,/(mg/L) (mg/L) )
Population Regression equation ; o b Resistance factor
95%Confidence limits
TR R
. . y=—-0.242+1.459x 1.465 1.140-1.881 4.526
Susceptible population
£
y=—0.462+1.496x 2.037 1.593-2.604 2.017 1.39
Yuepuhu County
[Wychy
y=—-0.944+1.083x 7.432 3.829-16.318 5.389 5.07
Bachu County
i £
o y=—0.986+1.103x 7.825 5.800-10.792 3.895 5.34
Jiashi County
Fuife
o y=—1.230+1.179x 11.053 8.243-15.260 5.038 7.54
Maigaiti County
YR
y=-0.612+1.498x 2.563 2.007-3.218 4.534 1.75
Shache County
Wi
y=-1.728+1.473x 14.890 11.522-19.663 1.479 10.16

Kashi City
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2.2 AN[E)Hh X 48 5F F i8] A B X OE o BR RO 41
KF

F 2 3 T, At DX AN [R] A BF FH ) Foft 8 )
miE UK IR LC, fB7E 11.984-26.752 mg/L 2 [8] . #7
e A 0 e PR R T DAWE A T R R B, LC,
FHTIE A2 B9 1 4 26.752 mg/L #1239 %, Heik
NI R AR S B A AR,
T B i B () U B, LCy, RO BT 13 H 20 51 A
11.984 mg/L F1 1.07 18 5 6 /™ Hit [X 5 e b B Xof g £
R HLPEI A T BUR KT o & H X R EEPIE =
I R A > 95 2 B > i > 2 a5 5 5
>EAEE > A
2.3 AN[E)Hh X 45 5F H i8) # B X 55 5 B8 MO 1
K

FH % 4 A S, W& A1 Hb X AN (] i df FE (] ol 7
Xif B SEME IR) LCy, #E 2.355-15.994 mg/L 2 7] . #
0eF Folt o 6T 75 BT 08 1) et DA O B R R O
LCsy A1 H0 1% 15 £ 53 51 9 15.994 mg/L F1 12.29
& M TR PR s Oy S5 B LC, F it
P12 H 43 51 4 9.614 mg/L F1 7.39 %5, 4b FAK T
IKAF s L A8 ELRD 5 5 LR RE Ak T 2K s v
At T R A L e R P 1 38 Ak T UK
LCy, FIHUHE A5 509 ) 4 2.763 mg/L.2.355 mg/L
212 £5 181 fiF o 25 H DX B S0 1 o 0 W5
AT > i B > A B > U B > A
> .

2.4 AEMXAEHEFEN SRR ET R
RIS

H1 2 5 T, WA b DXAS [R]A AeF FH T o 78 )
o RS R RS T 1 LC, 7F 57.297-146.993 mg/L
Z ) o A A XoF 2 S TR T P e 1 LA
Jifi BL RhOBE A . LG, AN BTME R B oA
146.993 mg/L A14.01 fi5, ik R, LC, M
POMERE 5000 51 136.344 mg/L A1 3.72 %, b i
27K U B PO B BT B A, LG, I
155053 5 2~ 57.297 mg/L A1 1.56 1% , [ fhnjifi £ A
28 ELAh, FL A 4 AN Hb X IR 0 1 25 4 T UK
o B Hb DORP RS SR BUY nm 2 > A
B>BAT>PHERE>FRIRE > FEHE.
2.5 AN[EMXARETH B R EE X R BRI
KFE

FH 2 6 TR, WA 3 XA [R)A dF FE 5] A 3 o)
F 5 2 16 1Y) LC, 7F 13.484-107.897 mg/L 2 [A] .
AR IF o B 0T 6 2R B R R P e DAY 2 B PR A
LC, ANHitEA% 5095 107.897 mg/L F18.10 £, 1
VOB B, LC, BT RT 5 518 68.502 mg/L
514 £, b FARBUK S 5 22 56 5 B RN E A1 77
T A T I 245 KT 5 37 0 S PR R I P M AR A
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Table 3 Resistance of field populations of Aphis gossypii to acetamiprid in different regions

i [ =5 LC./ma/L) 95% F 5 X 1)/ (mg/L) 5 EAREH LR
m
Population Regression equation s S 95%Confidence limits b Resistance factor
TR RE
. . y=—1.026+0.978x 11.190 7.988-16.397 5.317
Susceptible population
T ) &
y=—1.623+1.505x 11.984 9.337-15.597 0.240 1.07
Yuepuhu County
AR
y=—1.242+1.134x 12.443 9.174-17.481 4316 1.11
Bachu County
i B
o y=—1.014+0.767x 20.976 13.404-36.872 0.516 1.87
Jiashi County
pa
o y=—1.041+0.903x 14.235 9.851-21.893 0.924 1.27
Maigaiti County
PHEE
y=—1.333+0.990x 22.251 10.020-52.362 6.051 1.99
Shache County
WAt
y=—1.506+1.055x 26.752 18.710-41.491 2.696 2.39

Kashi City
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Table 4 Resistance of field populations of Aphis gossypii to chlorpyrifos in different regions
\ . 95% ‘B {5 X 1]/ . . .
iR LEp7E ; +Jr BrrEfa
) i ] LC,/(mg/L) (mg/L) )
Population Regression equation o b Resistance factor
95%Confidence limits
TR AT
. . y==0.157+1.376x 1.301 1.000-1.682 2.936
Susceptible population
£
y=-0.491+1.320x 2.355 1.810-3.069 4.462 1.81
Yuepuhu County
ycB=
y=-0.688+0.888x 5.944 4.206-8.628 1.812 4.57
Bachu County
i £
y=—1.609+1.336x 15.994 12.141-21.712 0.976 12.29
Jiashi County
Hwfe
o y=-0.961+0.978x 9.614 6.900-13.908 0.712 7.39
Maigaiti County
P
y=-0.772+1.056x 5.383 3.971-7.397 4.040 4.14
Shache County
w1l
o 1=-0.597+1.353x 2.763 2.133-3.590 5.212 2.12
Kashi City

®S5 TR X BTN SRR AT RNEERE

Table 5 Resistance of field populations of Aphis gossypii to beta-cypermethrin in different regions

R ISy LC. I (melL) 95% {5 X [A]/(mg/L) RIr EIR e LA
m,
Population Regression equation ot me 95%Confidence limits X Resistance factor
U
) ) y=-2.188+1.399x 36.635 28.329-47.301 3.194
Susceptible population
R
y=-2.679+1.524x 57.297 44.920-73.134 3.180 1.56
Yuepuhu County
HAEL
y=-3.142+1.472x 136.344 106.407-175.492 1.023 3.72
Bachu County
Ayt £
L y=-3.321+1.533x 146.993 115.333-188.335 1.387 4.01
Jiashi County
G 7
o y=-3.372+1.806x 73.716 59.029-92.316 4.363 2.01
Maigaiti County
K Eet
y=-3.326+1.677x 96.389 76.563-121.628 4.247 2.63
Shache County
WAt
o y=-2.591+1.305x 96.667 74.130-126.398 1.721 2.64
Kashi City

2.6 AN[E)HE X A H5F I i e s 3of B 4E 5 R A0 i

K

FH 2 7 TR, At DX AN [R] A AF FH ) Foft 5 )
Bl 4 T 2% 1) LC,, 7 0.590-1.836 mg/L 2 [f] . i ieF
ol 8 Xof ] 4 B 2R 0 B 1 AR A T P e B v LG,

AT AEE 7 50124 1.836 mg/L A13.60

(7.
o>

WER, LC, MPT 1 £5 205 0 4 1.661 mg/L A
3.26 1% , &b T 24 7K P 5 0 L AR 1 B A

& » LCy, A1 470 5 £5 % 43 5 4 0.590 mg/L Al
L15 M. BRUAT T AN 2 LR LS, ok 4 N
X PR HT 35 b T BUR KT o 8 1 DXPh B B0 v
MG g W A 77 > 9 2 B > 57 55 4 B > il
BE>ERE>FEEE.

g b AT i X 6 A B AR EF (R F R A
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Table 6 Resistance of field populations of Aphis gossypii to bifenthrin in different regions

i [l =15 e LC./(melL) 95% EA X [A]/(mg/L) Ll PUEATEL
m
Population Regression equation s/ \MHE 95%Confidence limits Ve Resistance factor
U
) ) y=—1.467+1.304x 13.324 10.215-17.399 2.328 -
Susceptible population
) £
y=—1.548+1.370x 13.484 7.571-24.390 5.331 1.01
Yuepuhu County
HAER
y=-2.134+1.162x 68.502 50.761-95.739 1.681 5.14
Bachu County
Ayt £
o y=-2.060+1.406x 29.191 22.631-37.915 1.506 2.19
Jiashi County
Fui it
o y=-2.053+1.182x 54.488 40.770-74.629 2.839 4.09
Maigaiti County
WAL
y=-3.004+1.477x 107.897 82.782-145.455 3.390 8.10
Shache County
WAt
o y=-2.215+1.327x 46.717 35.779-62.020 4.635 3.51
Kashi City

3R 7 AN [EI MR X AR AREE X P 4 B R A4

Table 7 Resistance of field populations of Aphis gossypii to abamectin in different regions

95% A5 X hl/

i [ =15 A (mg/L) Ll Pk
] ) ) LC4/(mg/L) )
Population Regression equation 95%Confidence x Resistance factor
limits
BRI
) ) y=0.417+1.428x 0.510 0.362-0.700 0.419 -
Susceptible population
T RAN
y=0.224+0.967x 0.590 0.366-0.884 3.364 1.15
Yuepuhu County
CAEL
y=0.159+1.377x 0.766 0.548-1.053 0.314 1.50
Bachu County
i £
Lo y==0.053+1.345x 1.094 0.787-1.509 3.665 2.15
Jiashi County
% e B
o y==0.100+1.285x 1.197 0.851-1.662 2.448 2.35
Maigaiti County
PER
y=—0.379+1.718x 1.661 1.253-2.202 0.398 3.26
Shache County
Wit
o y=—0.317+1.203x 1.836 1.297-2.586 2.060 3.60
Kashi City
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Fig. 1 Heatmap of resistance ratios (RR) of cotton aphid field populations to six commonly used insecticides in the
Kashi region
A RBE ARG R AR BUR (RR<3) , B K AT 24 (B<RR<5) , (AU RALHT(S<RR<10) , BELLAL P HT(10<RR<

40), 2L AR =41 (40<RR<160) , IRLIACE M S H T (RR>160) o

Note: Different colors represent resistance categories: light blue denotes susceptible (RR < 3),blue-gray denotes tolerant (3 < RR < 5),

orange denotes low resistance (5 < RR < 10), orange-red denotes moderate resistance (10 < RR <40), red denotes high resistance

(40 < RR < 160), and dark red denotes very high resistance (RR > 160).
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