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(SS)X0.5 Flo MRS A 0.04 pg/mL AR R LE T B0 4
BC3(FSRE XRR Y ), Xy=W(FSR) X 0.5+ W &, f— (I r 24 700 o ok 32 349 fif 1 S0t s
(RR)X0.5 () 24 h BT R4 HI7E 55.36 %0~85.47 %, Zexd 12401k
BC4(FRS$ XRR 3 ), Xy=W(FRS) X05+W & ,%&H Hm Bl BN 1.00 pg/mL, S0 Y
(RR)X0.5 S PRk 2 R B LCso B FH 5,650 X107 pg/3k 48 1 &
MAAFIRER) LD-P(SEPR 5 IR X E-FE 1.266 X 1077 pg/ 3k, BrtEA 5k 22.41,
*1 BoFNUEPERFEREESRE
Table 1 Screening of dimefluthrin-resistant strains of Aedes albopictus
A= RAM ' 2550 BRI/ (pg/mL) WL AR 24 hAET- 2/ %
Selection generation Deltamethrin concentration Increased times of deltamethrin concentration Mortality after 24 h treatment
Fq 0.04 1.00 59.24~78.62
F, 0.25 6.25 61.33~80.71
Fy 0.50 12.50 60.94~79.22
F, 0.75 18.75 58.89~81.54
Fp, 1.00 25.00 57.65~76.38

T < F o N BT O 28 P YACHR /) R S0 IsE, B, Sy (3 S0 ise i 3t P A A S 26 16 77 RO DEVE A 2R, o M IETT AU (=3.6.9.12) . Note:Fg

is Aedes albopictus collected for resistance screening; F, is a resistant strain of Aedes albopictus continuously bred by dimefluthrin; » stands for

breeding algebra(n=3,6,9,12).
22 AYFENESMBERAENE
XoF S0 A b E A 0 24 PR 25 SR Lk 2,
%%eﬁr TE 2 41 2% 58 J AR AN 4 41 Il &2 Je AR o, FSR
A3 Ja A BCL 4l [l 32 Je A . BC3 4l [l 32 J& A 1
HFE R B LCo {E 43 1 4 6.790X10*, 1.878 X

107%,1.267 X110 pg/3k , Pt P A% % 43 51 Sk 0.68 .
1.89.1.27, ¥ 3 B 2 802 5 1 FRS A 4% 58 J5 1K .
BC2 41 [7] 32 J5 A% . BC4 41 71 32 J AR 1) B FE H e JiF
LCy 8 43 5 2F 1.564<10 2, 1.308X10 %, 1.131 X
107 pg/ Sk, Hube A5 %439 2 15.70 .13.13 . 11.36 ,
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Table 2 Toxicity determination of different strains of Aedes albopictus

ITES . . EIEpx 7 H HiE PR A
Strain LCs/ (ng/3) LC-P equation v df Resistance index

SS 9.960><10* y=1.270+-0.423x 10.922 13 —

RR 1.995x102 y=4.560+2.682x 11.732 13 20.03
FSR(SS$XRR?Y) 6.790<10"* y=4.405+1.390x 23.717 13 0.68
FRS(RR¥ XSS ?) 1.564%102 y=06.278+3.476x 13.762 13 15.70
BCL(FSR¥XSS?) 1.878x107° y=3.708+1.360x 23.192 13 1.89
BC2(FRS$% XSS ?) 1.308% 1072 y=7.234+3.841x 21.627 13 13.13
BC3(FSR$XRR?) 1.267x107° y=3.944+1.361x 32.721 13 1.27
BC4(FRS$XRR?) 1.131x10°* y=8.323+4.276x 11.025 13 11.36

2 LCq e/ BOAE v v BEAE 5 1A 5 B by RN FE T LA 5.0 R 24 5 ) B XU . Note : LCy, represents the value of median lethal

concentration; . In the regression equation, y represents the mortality probability value, and x represents the value of dosage logarithm of insec-

ticide.
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Fig. 1 LD-P lines of SS,RR and hybridization FSR,
FRS in Aedes albopictus
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actual dose response curve (BC1) and expected dose
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Fig. 5 LD-P lines of sensitive and resistant strain,and
actual dose response curve (BC4) and expected dose
response curve (BC4-E) of backcross progeny
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Table 3 The chi-square (*) test results

of backcross offspring

Il 52 24 53] W REGS) TR REGD) AHE
Backeross groups Anticipant 3 Actual 3 df
BCL(FSR$ XSS ?) 0.20 23.19 13
BC2(FRS$ XSS %) 0.20 21.63" 13
BC3(FSR$XRR %) 0.20 32.72" 13
BCA(FRS$XRR?) 0.20 11.03" 13

T * RIRAE 0.05 7K F 22 57 W 3 (- K% ) . Note: *means that

there is significant difference at the level of 0.05(z-test).
3 =W

ABEFE BT it 2R SO B2 T R U R
FISCB ISRy 20.03 4% , #E47 1R e A2 il B 15 31 2 4 258
Ja A, H A FRS TR 402 5 PR3 5 0P il &R B
SR BCHEIT , B 2 1 R U &R B0 B0 15.70
5, R PG 5 M FSRFMHEST 251 (A BUR
FHSPBY 0.68 4, R IR RURR 17 IS AT Y [
SR PR T X - R RBHE IS . BT TE
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A% 75 WY, 7 HE Al 5 e X 4P He 4 TR 258 % L300 1Y
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Ft, NADH i &0 I 356 2L A7 5 e 0 4% 1 B AR 3 A
B RYAR R NADH B S0 R A 4 i i T3]
T, He 27 3 mtDNA G B0 Xof 2 5 A

THBAL AT SR NDA(NADH i & 6 W7 5L 4) Fil
NADH [ &0l 7 35 5 59 mtDNA {7 5 9% 30 B B4 &
JELANET ) Ding % SR rp A H IS RS T
LR R R DR 5 % RO B M 2 R 0 O &, AR R I
ND4 £ $00 B 148 g 28 A% 3R B ae R & A T BH Ak ik
BB 23 R SR 2 AR, X B 58 A8 1] fE B AR ND4 1y
SERFIRE , DT 0 P WA 1 300% T E 1 SUBR
e 1A DNA H A B 356 R 5% i LB 25 1 R A3
PR s L 2 ks A% 2 IS 1 S0P st 1 3 ik 44
s b 25V A% 05 SR, 76 2Rk A IR 347 TR A B
5E, 38 32 X6F [ BB AL PR 38 LA S e AT
LD ek g A Ok 1 — 2L AT B SR T 2 1
FRO LR, Ay — 25 i 9 2ok A 3 R A 3 A 0L B L 44
P2 R H PP AL B8 52 SR
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Laboratory screening of dimefluthrin-resistant strains of Aedes
albopictus and analysis of hereditary modes of resistance

MA Lulu,JIANG Dingxin

College of Plant Protection ,South China Agricultural University/
National Key Laboratory of Green Pesticide/Key Laboratory of Natural Pesticideand
Chemical Biology, Ministry of Education , Guangzhou 510642, China

Abstract To clarify the resistance level to dimefluthrin in Aedes albopictus and to select a strain that
is resistant to dimefluthrin, the mechanisms and genetics of the resistance should be studied. Cross and back-
cross tests were conducted to caculate the 95% confidence interval for the degree of dominance in the two
hybrid populations. Additionally, the actual and expected curves of the four groups of backcross offspring
were observed , and the actual and expected chi-square values of the four groups of backcross offspring were
calculated to determine the degree of dominance (D), identify cytoplasmic influencing factors, and elucidate
the genes associated with the heredity of the dimefluthrin-resistant population of A. albopictus. The results
indicated that the resistance frequency in the FRS population is close to that of the resistant strain (RR),
while the sensitivity of the FSR population is notebly high. The FRS and FSR populations did not overlap,
indicating a significant difference between the FRS and FSR hybrids. Furthermore, the actual response of
the LD-P line for BC1 (FSR% XSS 3 ),BC2 (FRS% XSS 3 ),BC3 (FSR¥ XRR ) and BC4 (FRS
$ XRR %) differed from the expected response of the LD-P line, with the actual Chi-square value (y*) be-
ing significantly greater than the expected Chi-square value. Therefore, the inheritance of resistance to dime-
fluthrin in A. albopictus is polygenic and exhibits maternal effect, which can lead to the rapid development
of resistant populations. When using dimefluthrin to control A. albopictus , it is essential to consider several
factors that may negatively impact insecticidal efficacy and contribute to the development of resistance.
These factors include dosage, application methods and the timing of insecticide use. Different mosquitoes
species may have different hereditary modes of resistance to different insecticides , therefore, it is crucial to
monitor the development and application of insecticides carefully.

Keywords Aedes albopictus; dimefluthrin; selection of resistance ; inheritance of resistance ; mater-

nal effect; resistance mechanism
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