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Realized Heritability of Resistance to Emamectin Benzoate in Helicoverpa Armigera
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Abstract: In order to evaluate the resistance risk of Helicoverpa armigera to emamectin benzoate, the resistance selection and re-
alized heritability of H. armigera were analysed in the laboratory. The insecticide-treated population developed 2.974-fold resis-
tance to the insecticide comparing with the homologous control population, after 25 generations of resistance selection with e-
mamectin benzoate. Realized heritability (1) of resistance in selection stages was evaluated based on the Tabashnik’ s methods.
The results showed that I for the entire selection experiment was 0.05218. To predict the development of resistance, it required
18.67 and 26.71 generations of H. armigera to obtain 5-fold and 10-fold increase of emamectin benzoate in LCy, under selection
pressure at 90% mortality for each generation of selection.
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Table 1 Selection concentration and corrected mortality of Helicoverpa armigera to emamectin benzoate

. - BB FEIEFET- . - BB FEIEFET R
ﬁﬁﬁﬁ Selection Corrected ﬁﬁﬁﬁ Selection Corrected
Selection . ) Selection . .
. concentration mortality . concentration mortality
generation /(ug-mL) 1% generation /(ug-mL %
1 0.002 719 14 0.006 63.7
2 0.002 24.8 15 0.006 42.6
3 0.003 458 16 0.006 53.9
4 0.003 68.3 17 0.007 74.8
5 0.003 76.8 18 0.007 80.3
6 0.004 44.8 19 0.008 88.2
7 0.004 24.0 19* — —
8 0.004 37.9 20 0.008 79.8
9 0.005 83.3 21 0.008 53.5
9* = — 22 0.008 67.4
10 0.004 51.7 23 0.008 58.4
11 0.004 175 24 0.008 46.3
12 0.005 38.0 25 0.009 45.0
13 0.006 49.2

T e TR R 2R e

Note: “*” No selecting by insecticide for high mortality of the previous generation.

1.3 FhHNE

FH A BFNBPETT 302 25 (IRAC) M7
B R 2 I AR 2~3 4%, R UK e R A [
TEXTRERME A T— IR BT . TeHf 6 2551k
FEBREE , LA O.1% RN Hrm s i k6 B AR A i 7
5 HIRE 10 s, BUR BT 10 FL& L A K
=B 3 RIS AL, RN 3K, A
10 3kiatH , 72 h KA FET HUB, LABE P ik

ANBRIEH SOV BT, H DPS A4k 17 4kl
ST
14 HXE=EHEE

R ¥ Tabashnik W7 Al B L SL i85 1 12,
=R/ S;R=lg (IKEFPHEE LCsy X BERHEE LCo)/
n; S= i x8,;i ~1.583 — 0.0193336p+0.0000428p*+
3.65194/p(10< p<80); p= (1— FIIIEFET-F)x
100; 5= BRI R, KFSECE L P IRESE

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

34 HOA B A A AR RS P SR BT A T 5 R P IR B BBk % 197

TR B F LR AR IE TR A Abbott A3 IE
JE P F R B F R R A AR
SERPRIGV-SME ; 1 WL TR 5 5,0 RIMAIRIUEZ ;
S: PR ST TR Z VA HEAEARNR A
P A 2 5 R VBRIV, Fn ik B TS %
B AT AERBIE R MAUEZ 22 0. EF R
B 1 SBE T
1.5 mZAEXE TR

MRS AL S 12, 0] AT A 3 x 5
e BB ARG = 19(x) (1PS)], LL B A [ e #
71(50%~99%) I, yitik# 5 5w e G=Ig
(5) (1PS); Bk F 10 F5 9 AR EL G =Ig(10)/
(19),

2 GRG0
2.1 FREELIIRLRNTIEE S

VR W], F Ak ER T AR A% B DS B AR (] D5
X BERRIERE I e S5 W3 2, Ry Tk e
A RO AS TR I 2 22 53 Xk 245 I E 1 &
GEAR P SN, AR R P )30 A Ko — B
i A i 5% () Q0% o B AR A IS o 7 ) B 2B A 7
B STIE , DA TR] S0 5 A DR GEFP A Y L Coo (EL-5 X
REFPRERY LCo (ELAY EUAEAE M PTHEATEL, TEE B
T [R] > B AS (] B 1) 1% 2 0 I 25 SR A TR
B, DA T 5 4% PRI 7 R B 11 22 5
Fe Ry B PR B R RS E A 5K

F2 FEIRIMERIMBHH 720 FHME
Table 2 Toxicity of emamectin benzoate to the third instar larvae of Helicoverpa armigerain 72 hours

AR Tl LCx (95% E1FFR) B (y=) AHICHREL(r) ENE Ry
Generation Population  (95% Credible limit)/(wg-mL™)  Regression equation  Correlation coefficient Resistance ratio

0 S 0.0188(0.0156~0.0228) 2.0652x+8.563 0.986 —
3 S 0.0397(0.0314~0.0501) 1.759x +7.464 0.980

R° 0.0545(0.0381~0.0778) 1.113x+6.407 0.952 1.373
6 S 0.0375(0.0266~0.0528) 3.408x+9.860 0.953

R® 0.0628(0.0463~0.0852) 1.879x+7.259 0.971 1.675
8 S 0.0213(0.0187~0.0243) 2.593x+9.334 0.995

Re 0.0413(0.0334~0.0510) 1.387x+6.919 0.990 1.939
10 S 0.0363(0.0340~0.0388) 2.657x+8.826 0.998

R® 0.0467(0.0378~0.0576) 1.958x+7.606 0.9%4 1.286
13 S 0.0302(0.0282~0.0324) 3.400x+10.167 0.998

R° 0.0789(0.0743~0.0837) 2.927x+8.229 0.998 2.613
16 S 0.0191(0.0155~0.0235) 2.0244x+8.480 0.982

Re 0.0490(0.0459~0.0524) 3.804x+9.982 0.9%4 2.565
19 S 0.0134(0.0120~0.0151) 2.161x+9.0452 0.986

Re 0.0311(0.0299~0.0325) 2.653x+8.997 0.999 2.321
22 S 0.0270(0.0252~0.0291) 3.898x+11.111 0.993

Re 0.0688(0.0566~0.0836) 2.220x+7.581 0.968 2.548
25 S 0.0153(0.0135-0.0172) 2.254x+7.581 0.9%4

R° 0.0455(0.0402-0.0516) 4.508x+11.0482 0.977 2.974

0 a: Bl = IRIEFIEE LCof [FIVEXT REAIRE LCo; b [FITEXT REFNEE ; . IREEFIRE
Note: a: resistance ratio= LCs, of the selected population/LCy, of the homologous control population; b: the homologous

control population; c: the selected population.
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Table 3 Estimation of realized heritability of resistance to emamectin benzoate in Helicoverpa armigera

RSB EE I dIA
Estimate of mean response

Estimate of mean selection differential
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7 LCgofthe LCgxofthe  (R) Livability 6) F MRk % Phenotypic (9) Redlized
generation  contro| selected  Response of Y Intensity of Mean slope sandard | SShection
population population  selection 0 selection deviation differential heritability
H(ng-mL?) /(g mL)
25 0.0153 0.0455 0.01893 44.5 0.8895 24514 0.4079 0.3628 0.05218
23 1R HXT AR R0 14 RS 1 A N,
AR 2 B 50 I 45 25 7 [l H 2 - 24 k5
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Fig. 1 No. of generations of Helicoverpa armigera to
obtain 5-fold and 10-fold resistance to emamectin
benzoate under different mortality for each generation
of selection
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