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Life table parameters of imidacloprid resistant and susceptible populations of
Nilaparvata lugens Stal (Homoptera :Delphacidae) under sublethal doses

of insecticides
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Plant Protection College, Yangzhou University, Yangzhou, China
Acta Ecologica Sinica 2009 ,29(9) .4753 ~ 4760.

Abstract; The brown planthopper, Nilaparvata lugens Stdl, is a classical resurgence pest induced by insecticides. In recent
years, its outbreaks re-occurred in China due to resistance to imidacloprid and the overuse of pesticides. The present study
examined changes in the fitness of populations resistant and susceptible to imidacloprid under sublethal doses of
deltamethrin and triazophos, using a life table method on two rice varieties, Xieyou 963 and Shenyou 1. The imidacloprid-
resistant population was obtained from Nanjing Agricultural University, which showed 932-fold of resistance relative to a
susceptible population. The susceptible population was obtained from the insect ecology laboratory of Yangzhou University,
which had no contact with any pesticides over 10 years. Results from a multiple factor combination experiment showed that
life table parameters of the resistant and susceptible populations varied with rice varieties, insecticide types and insecticide
concentrations. The index of population trend (1) ranged from 13. 1 to 484.3 in the resistant population and from 5.7 to
428.2 in the susceptible one. The relative fitness of 6 resistant populations in all 28 treatment combinations was
significantly higher than that of susceptible ones, whereas other parameters of the resistant populations were not significantly
different from those of the susceptible one. Thus, the resistant population appears to have reproductive advantages over the

susceptible one under favorable environmental conditions.
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PUHEMEELE & E R Z R R LR ZR . SUER R RSURF S & R A AR .
WA R R R OIS B R SRR R 1/5 B 17101, HBERE R 25/ N IR A R MR R B
MFRKEETER BEGESERATEMEA A5, AR, LRSS T, # Bt A
Ve b Wbtk B el Be SRR EROE & R TR o SR, — e BT 55 2% 0 B SR U vE R BE OB &
FEHBATHS ", BINERE TR MIMBA XS Xk ARATERBLE A E R LR E IR,
I, BT BT R B REUS A B AE i RSB X FZ 0 THITE RRR RGP e BB,

#% K&\ Nilaparvata lugens Stal (brown planthopper, BPH) 2 WX G EKFERZENERZ —, BN
R T S5KRRE SR TE R A IME SRR B AR, SAPFRIRER BHE 28 CE A
TEBRFA) A A S WL A A% ORI R R g ) s A 2 o A AR TR itk
B A= HUPEET , LRI T RAE CEl. BT R E Ak B A T U2 SRR B FE 5
Fi2HS T = Wi 24 () 3k JBE 0 P 5 30048 TREVEE 2005 ~2007 4R KR & Y o SRS K EDL AR B AN USRI B 7E
TR B A SR B & D A R KRS i A AR EE S B0 ML B TR R TR, Bt A BRAT T LA %
BHURFPREFIBT RN BEE PR K R AR RN 2550 T A i RSHOR ILBGE & R R 50 s CEbT R
FHE G SR . B B2 2 B B ik BT PR = el VR S R B B AL H S A RS A R
M2
1 &A%

1.1 ks FpAE &

BEHRITHAT LR RI - U518 963 B0 1 5, S SR £ 60cm x 100cm x 200cm AT,
KK Z 6 H BB ERN 16em FIEEHEN .

o CEURFN R 1999 NP EK R R BT 318 . B4 S ~ 10 AM7ERA DMK Iem A &5, 11
A 2R RE AR BRI SRR AR AR ZS ok SRGT AR R B R oK =R, B
Zemb IR E T 20 FRACA , I LA Ry BEmt R R , R Hobk (LCs, ) MR 25 AR SEBEAT P2 T T e o XA SE 64T nik
ok =Pt IRESE IR PR R D U SE , THEE R BRI, TR X ath Bk i BT A R =k
W IR BRI &

1.2 R

95% nik B mik 7 R AL TA PR Bl 4R BE (TLIR N ) 598% IR E A e 1 41 K B4R 1 PR Rl S48k (VLI R
) 392% =M HTLIRH H AR A RA FHRHE (TLIRIHE) -

1.3 AEYileE

RAREZEREE 2550 TR, IR N 0. 1g/ml 10% LAk ( Triton-100) , #i B i — R 51
MR BE ( =M% :0.,10.,20 ,,40 80 ,160mg/ ke , TR EZFE : 015,30 .60 ,150 ,300 mg/ ke it HL Bk : Xof BEURRAP R -0
0.015.0.02.0.03.0.05.0.1.0. 15 mg/kg, Xt HrPEF#£:0.1.5.10.50,100 mg/kg, Wi #EAR K H 7 BE G B S
R(EME 963) , Ui, BY ALY 10em KAVHIRFEZE 4 #k 1 4, BFP25RH B RAKFERBER S MREE, LB RK
xR, HERREZE D ATEA AWK BRI Z5 iR 30s , B — IR EEE B 3 Ik, UGB T, UBAR A AR AR
TN B ) B FEATH ,20 ~30min [FHEEARHER) 3 3 3, AR5 AL EEM D , & B R, LLBG G E ik
i, HE 1 ~2h FHIERZHAERIEANE 30 ko FEBEIBARHBA 26 ~28C , X By 70% ~80% ,16h J¥ AR
fEIRILFRAE PSR, ALTE 3d J5 KA S8 AR, AR 98 50 B X BRI SE T2 3 A Finney HL3R{H 23 Hr kK 3 77 [BH 7
B/,HEE LC,,, LCy, LC,, ,LCy,fE .

1.4 HAarREHE

2 W8 PE Oy B B KA MR B AU A SE IR AR AR AR o JEE R R B RS R0, 24h
JERER ARG RS R RAE Th7E (27 £1) °C OGHR 16/8(L:D) R R ik H L, 435 H 50 Sk 5 Bt
BEA 10 FRAE T (4 =l JREH TR DI FPAR 25 M IEBAE R R R 35T 30s) BB AR N, R G IRAE  ,3d
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L RORAEBR BT EERE B, R HIE TR, R 3 IR KRBT MR 3 DA AE b IE BUIR AP IERT 3
WEREHENFIEARAAE B 50 KZah B3t 28 NGB (2 /KM Fl x 2 FhR BGH) x3 PUREE x
2AFIEE +4 XTIR) (R 1) ,84 MEMR (28 AR x3 ER)

FEFRER B HIE R () R T

I=(N, . ,)/N,

KA, N E—RAEEGN, T — AR BURM R ERISEC I, TR B BIEEON 1, Wit

PERRRE BRI E & BN T/ I o
F1 KERM B CEMF RAMAREANENSBRLHSIRIGIT

Table 1 Treatment combinations and their abbreviations of rice variety, Nilaparvata lugens, insecticide and insecticide concentrations

2450 (C)

AKRRF(A) SR (B) i R AR
Rice variety (A) Insecticide (B) concentration (C) N. lugens population Combination abbreviation

B 15 (A) R BEHR(BL) LCy(Cy) IR (R) A;B,CR
Shenyou 1 (A;) Deltamethrin ( B1) TP BE(S) A;B,C;S
LCy (Cy) HUHERNEE(R) AB,GR
TURFIRE(S) A;B,C,S
LCy (Cy) IR (R) AB,GR
TURFIRE(S) A;B, (58
=R (B,) LCy (Cy) IR (R) AB,CGR
Triazophos (B,) TURFIRE(S) A;B,C;S
LCy (Cy) HUHERNEE(R) AB,G,R
TURFIRE(S) A;B,C,S
LCy (Cy) IR (R) AB,G;R
TURFIRE(S) A;B, (58

MR (B;) HUHERIE(R) A;B;R

Control (untreated) (Bj;) HURFIRE(S) A;B;S
B 963 (A,) THRBERE(B,) LCy (Cy) U RE(R) A;B,CR
Xieyou 963 1 (A,) Deltamethrin (B, ) BURFPEE(S) A,B,C,;S
LCy (Cy) HUHERIE(R) A;B,GR
TURFIRE(S) A;B,(,S
LCy (Cy) U RE(R) A;B,GR
=R (B,) URFRHE(S) A;B,C58
Triazophos (B,) LCy (Cy) U RE(R) A;B,CR
TURFIRE(S) A;B,C,S
LCy (Cy) HUHERIE(R) A;B,GR
TURFIRE(S) A;B,(,8
LCy (Cy) U RE(R) A;B,C5R
TURFIRE(S) A;B,C58

MR (B;) HUHERIE(R) A;B;R

Control (untreated) (B;) TRFPEE(S) A,B;S

R: Resistont population, S; Susceptible population
1.5 BdEsa#r

XU R BURFI B I A ar RS ECR A =B R 4007 OK RS Fh x R 50 x ¥ EE) . A EXCEL #i DPS
TR AL , 2 LA VAR A Duncan i B2
2 #R
2.1 #FJmIE I E

2 5 T &2 M W BGER &, AR F UGS A = me sk 45 T B850 B 1E 0 LA R 5256 4 F 25 5 Rl s sl i
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0 RE PR PR Mt R 25 550 T B ) 11U i 20 RE SO AR S DT AR B, S5 R AR B - 46 TR EVHT IR R 0 it e
WA T R, SRR 932,

F2 TEHGFECE3 BHEHRAEN
Table 2 Toxicity regression equations of several insecticides to third instar nymphs of N. lugens

gl TR 577 (B U 1 2% PSS ¢ D& ¢ %ilko
Insecticide Population Toxicity regression equation Correlation coefficient Sublethal dose (mg/kg)
LR U Y = 3.251 + 0.9956 X 0.994 LCyy = 8.18
Deltamethrin Susceptible LCyy = 17.16
LCy = 32.04
=M Uk Y = 2.5872 + 1.5148 X 0.991 LCyy = 10.92
Triazophos Susceptible LCsy = 17.76
LCy = 26.78
A S R Y = 7.1751 + 2.0317 X 0.979 LCy, = 0.033
Imidacloprid Susceptible LCsy = 0.047
LC, = 0.064
LCsy = 0.085
Al Ha sk Imidacloprid it Resistance Y =3.0022 + 1.052 X 0.991 LCsy = 79.26

2.2 PUHERERBURFEEEA FKRE R ARR B T EGRSH

it 3 FAE R OKRE R, R BRI, R BGRIVRBE ) 43 I 4H 28 T 48 W VT PR Ao B R SRR B 1) A=
R(K3) ., GRRY, A RSEBE KRR, A BRI S BRI R . KR &R X TR f
AR B AL IR T R F PR BE R, XSS IR AR R R A BE R
(F4). 1 CEIEEYME 963 MF B EFEE L3R OB B & TR B 1 5, E AR HFar i3
AR T HAL 1 5 BRAERE G BEAP AR ORI RN 28 Rk BEXT A i RS HBUR BE A . TEIRE IR T8
TREDTHERNEE R AEXTE A B PP R B R SR PR B B S T = e AL 2, {EBR 7 B
Fow oI R B E RIS, R, A RSEE R EF BT A T2k, FEZ R AR (LC, ) A3 T8 CE
PUEFBERAITE A BE R Ay = 00 & U B T BRI & (LCy ) b3 (AR B 8B LR R
FRHELFH
2.3 DUHERNEERBURFIRE A i R SN K.

MF 3 FLVE H FEAFEXS R 28 03, 38 CEBTHEREEAE 4 FB 0L T IS A B SEUSFhEEAE L
BAE, KRB A G AR MRS 5 B S TRUSME . Mt B Ras BE g L3
M 484 (A,B;) F13.1 (A,B,C,;) ARG . RINTEIRF IR =meBh iy h B AR S H & (LCy. LCy) T,
PR RS & EE S THANE T M. EPNKRERF ERXTRA (A, B, A,B,) ML 963 EHHTHERNEE
A BRI BT, 2R SRS B AT 5K R MR E . XU R IR, 2550000 A A R — ok
HERBBEZHARLGZEGIEAMSER . 7o, —25E & B R M ERM BN A MRS EO A 2 & 5 TRURMEE,
flan, A, B, C AL B 1 ~ 2 75 BUFF TG SR AME L T4, A, B, C, AL B ME L 75, A, B, Co ALY 1 ~2 I i fF
TG SHI A ME ™ DR &, A, B, C, AL A th F74r, A, B, G S LA A, B, 1 ~ 2 i85 s 773 SRR B S A T SRk A
B (BBR RIATEA A
3 itig

VL HTE PR REE A A T, SBURF AT LA R S 520 R A DI RM, fitk
FELEA BB TR, B RS RE T ST 145 3 B 7E A 1300 T B FE51 8 KRS b 1) BT A Ak
HAHE T CEGTHEMERS & B RAE R TR MR, — A AShiMENES EREASHERE
A BE R X R B JE S50 1 JR B FT BB 5 BT 5X R (DR I AR 2 e B AR SR R A R AR, AR TR
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R4 RIEGRBBMTENN
Table 4 Analysis of variance for life table parameters from table 3

it A SR *E)ﬁiﬁ%& ﬁﬁiﬁ%?’éﬁ W?ﬂ:ﬁ ﬁﬂ)f%
Population Souroe of variance Relalive fitness Population trend index Halchability Bgg duration(d)
F P F P F P F P

E7iN Cv 3.26 0.08 5.52 0.025 29.87 0. 00001 10.75 0.0025

Resistance Insct 3.50 0.07 6.07 0.019 100.79 0.00001  222.22 0. 00001
Conc 4.96 0.006 20.36 0.0001 42.44 0.0001 31.61 0.0001
Cv x Insct. 3.61 0. 066 6.41 0.016 49.36 0.0001 12.80 0.0011
Cv x Conc 3.31 0.032 1.06 0.37 42.62 0. 0001 11.94 0.0002
Insct x Conc 4.30 0.011 14.93 0.00001  30.12 0. 0001 41.83 0. 00001
Cv xInsct x Conc 3.50 0.026 1.42 0.25 57.03 0.0001 27.25 0. 00001

R Cv 0.77 0.38 49.59 0.0001 6.88 0.013

Susceptible Insct 7.30 0.01 4.42 0.043 22.88 0. 0004
Conc 51.48 0.00001  62.0 0. 0001 52.27 0. 00001
Cv x Insct. 1.68 0.20 36.47 0.0001 22.88 0. 0004
Cv x Conc 4.62 0.008 17.48 0.001 4.84 0. 006
Insct x Conc 4.08 0.014 11.30 0.0003 6.11 0.002
Cv xInsct x Conc 1.40 0.25 10.58 0. 0005 5.99 0.002

CHLR (% (%
# A b doon ot e il Mg e ety
Population Variance source
F P F P F P F P

E7iN Cv 406.18  0.00001 0.29 0.59 0.11 0.74 10. 86 0.002

Resistance Insct 16.44  0.0003 7.48 0.01 15.97 0.0003  21.18 0. 00006
Conc 5.14  0.005 15.67 0.0001  50.78 0.00001 27.66 0.0001
Cv x Insct. 13.63  0.0008 2.61 0.11 0.0007 0.97 1.17 0.28
Cv x Conc 12.32  0.00002 1.30 0.28 11.28 0.0003 4.06 0.01
Insct x Conc 2.26 0.10 5.76 0.002 13.62 0.0001 15.34 0.0001
Cv xInsct x Conc 1.65 0.19 5.96 0.002 3.62 0.02 1.57 0.21

R Cv 1325.35  0.00001 17.35 0.0002 101.46 0.00001 11.13 0.002

Susceptible Insct 54.44  0.0001 0.30 0.58 1.77 0.19 11.34 0.001
Conc 33.42  0.0001 11.81 0.00002 52.69 0.00001 54.60 0. 00001
Cv x Insct. 3.27 0.079 2.18 0.14 5.23 0.02 1.24 0.27
Cv x Conc 11.30  0.0003 2.66 0.06 7.40 0. 0006 3.18 0.03
Insct x Conc 24.36  0.00001 3.64 0.022 0.66 0.57 2.54 0.07
Cv xInsct x Conc 22.58  0.00001 4.94 0.006 1.29 0.29 1.47 0.23

Cv: KFEFh Cultivar; Insct: % Hi17 Insecticide ; Conc: ¥¢J&F Concentration

PIFP UL FP R & B B0 7R e th BUAR S B 4518, XU SCEE DTS R BUAE R ETT AL PR A R B & E B E T
W, (A SUBRI BRI 1/5 ~ 1101 AR ST S RIEIFHIR . BN SIHEREE & BEM LR E 240, 54
BETFAEK. MBS S ERN TR THAEER, EXRERAH FHA—ESREEAERH
WERTEATEMHE GNP ERMRBE RN, FERZ AAERRIRNEFR, UETH
ARG 7 HT. T35h, WAEYBEAL f BEUY, TUrE i 7= A R A e AU RO 25 2R, DRGSR A TR S A R Y
TR, B R A FEORH o T S S Y A A FH B b R A 4 IR E R ABOR, i & A B A A R R ST
B

E AT 3 U = Ml R S48 T TSP 5) B BERIOR C VR o AR SRR BRI R AU R R
B BB A% B A B B S, ZE KRS i IR, R BRI AR B SR B R g 5 (FR 4) G
REGUEM RS B SR 0 T BA R EFEREERE. B CER AR EE R AT ER—LmXE
X AHE I AR B, A BT A SRR B TR A7 At AT BB SRS CEFERIRA — MR . 7EK RS dih 2
, — e AR BRI R AR AR RS O E o I, HFE e R AL o PO R 78 B AR
e T RSB AT F IR A E R EENE
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