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Realized heritability and risk assessment of resistance of Plutella xylostella
to tolfenpyrad

CHEN Qiong, CHEN Jie-qiong, HUANG Shui-jin, CHEN Hong-fan, QIN Wen-jing, QIN Hou-guo
(Institute of Plant Protection, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China)

Abstract: To evaluate the resistance risk of diamondback moth ( Plutella xylostella) to tolfenpyrad and to provide
positive guidance for scientific application of tolfenpyrad, P. xylostella were selected in the laboratory for resistance to
tolfenpyrad. The realized resistance heritability and generations holding a 10-time increase in LCy, were evaluated based on
the Tabashnik’ s method ( threshold trait analysis). The realized resistance heritability (h*) was 0.124 9 for F,~F,, and
0.184 3 for F\;—-F,,, during which there were a total of 2 generations without selection. The realized resistance heritability
for the entire selection period was 0. 167 2, according to which it would take 15.0 ~ 6. 8 generations for P. xylostella to de-
velop 10-time resistance to tolfenpyrad under selection pressure of 50% —90% mortality for each generation. These results
indicated that P. xylostella may have significant resistance risk to tolfenpyrad.

Key words:  Plutella xylostella; tolfenpyrad; realized resistance heritability; resistance risk
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R F FRIR A B R A R 5 AR
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FAMESAEAN ) L 45 e 7 (s o gk fie Xof /NS gk 7 B3
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2 ERE50

2.1 MAEBREIT/NEEAOREES

IR AR DR 328 12 7 S 6 3 A X /) 32 0 A %
AR T OME E LR ER 1, NR LW LLE
H0 e e B X /)N S e RH T IR Y R Y LG, R
10.955 5 mg/L, 80 # 22 13 Ry ik, H LC, 1
FFE31.888 8 me/L, prik BT T 2. 91 £%F, U
PEAREAN R bitk ke 9218, Tt 2 A0S 4k 2
EHE F, ~Fft, H LC, {HM31.279 3 mg/L LTt
%94.985 9 mg/L, HiPEAHE £ 2. 86 ~ 8. 67, Btk
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Table 1 Toxicity of tolfenpyrad against 3 rd instar larvae from different generations of P. xylostella

LCsy(95% EAF XIA])

NV i E LISyt LIPS ¢ PUEAT A
(mg/L)

Fy Y=2.727 4+2.185 9x 0.964 3 10.955 5(8.946 2 ~13.416 2) 1.00
F, Y=2.747 3+1.833 5x 0.964 2 16.929 0(13.098 2 ~21.880 2) 1.55
F, Y=3.527 2+1.443 Ox 0.9313 10.470 2(7.722 8 ~14.195 1) 0.96
F, Y=3.157 2+1.438 6x 0.959 2 19.096 8(14.101 8 ~25.861 0) 1.74
F, Y=1.969 8+1.954 5x 0.9777 35.507 9(27.836 5 ~45.293 4) 3.24
F Y=1.208 4+2.797 7x 0.994 6 22.659 3(18.917 3 ~27.141 5) 2.07
Fy Y=2.164 142.232 6x 0.9917 18.631 0(15.068 2 ~23.036 1) 1.70
F, Y=3.057 1+1.613 4x 0.9818 16.004 7(12.228 6 ~20.946 9) 1.46
Fy Y=3.317 0+1.618 Ox 0.988 3 10.969 1(8.374 3 ~14.368 0) 1.00
Fy Y=2.844 9+1.449 6x 0.998 2 30.664 5(21.514 3 ~43.706 3) 2.80
Fi ¥Y=2.192 8+1.695 Ox 0.976 2 45.304 1(34.699 5 ~59.149 6) 4.14
Fyy ¥Y=2.028 5+1.699 1x 0.974 8 56.089 5(40.709 5 ~77.280 0) 5.12
F, Y=1.920 7+1.924 5x 0.985 6 39.815 9(29.643 6 ~53.478 7) 3.63
Fis Y=2.551 3+1.628 5x 0.9322 31.888 8(23.455 8 ~43.353 7) 2.91
Fiy - - - -

Fis — - — -

Fig ¥=0.417 2+3.064 9x 0.986 3 31.279 3(25.749 5 ~37.996 6) 2.86
Fiy Y=1.973 3+1.794 3x 0.976 7 48.622 5(36.615 9 ~64.566 1) 4.44
Fig ¥Y=3.425 9+0.901 5x 0.976 5 55.727 5(35.091 4 ~88.499 1) 5.09
Fi Y=1.904 7+1.692 I 0.957 4 67.484 3(52.056 0 ~87.485 3) 6.16
Fa Y=1.878 7+1.578 3x 0.982 4 94.985 9(72.088 5 ~125.156 1) 8.67
Fy, ¥=0.973 4+1.838 3x 0.986 5 155.022 5(121.273 2 ~198.164 1) 14.15
Fy ¥Y=0.809 9+1.643 Ox 0.983 9 355.071 0(269. 172 6 ~468.381 2) 32.41
Fas Y=1.402 2+1.384 2x 0.994 2 397.321 3(291.802 9 ~540.996 2) 36.27
Fa ¥=0.232 4+1.786 9x 0.979 2 465.651 8(363.188 9 ~597.021 5) 42.50
Fas ¥Y=0.447 8+1.638 6x 0.974 2 599.998 1(458.813 3 ~784.628 1) 54.77
Fa Y=1.013 6+1.419 3x 0.972'5 643.720 9(475.162 5 ~872.073 6) 58.76

- Fyy B s PIARE LFR L
2.2 MEHREEREI/NRBATER R EE S (F, ~Fpp) o, Btk 5 91 A% = 0. 124 9, 765 1] 13

FRE b3/ ks OB e o &m0 K AREE T 1 AR(F ~Fy) 1?[%&9@%%@4@3
PO 4> B 2 AN B, 43 BRI E B B R2=0.183 45 3 4~ 26 UL HE B 2 /L )1 K? =
R .S &p BATEBLIGBAL H 1, FERTIRIER) 1318 0.167 2(382),
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Table 2 Realized heritability of resistance to tolfenpyrad in P. xylostella

TR

B R

s B
P HE AR I LCs, WLCy  RFERM AERER RERE g WX BFER ()
(mg/L) (mg/L) (R) (%) (1) (¥p) (S)
26(Fy ~Fy) 10.955 5 643.720 9 0.068 0 52.84 0.750 0 1.844 1 0.542 3 0.406 7 0.167 2
13(Fy ~Fj3) 10.955 5 31.888 8 0.0357 65.16 0.561 0 1.962 7 0.509 5 0.285 8 0.1249
11(Fig ~Fy) 31.279 3 643.720 9 0.101 0 41.72 0.938 4 1.703 9 0.586 9 0.550 7 0.183 4
2.3 M EELRE X /N R A HUE KU 1 a5 -
M 2 2 P R [R] 0 3 B B 9 B 1k 30 5 38t A% BP0
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e AR (MBS TR e AT 75 71 [ I R0 2.0, = T 6.2
B Sp = 0.5, % (B % 9 A 5 5 e 5 10 00 o6 4 00 60 70 8 %
UE) . MEL T AT LA H /0N i vt me e it e 14 0 1k BT (%)
R A5 25 B A (RPN 25 50 i 95 5 ) At —e— 01672 —=— /P=0.1249; —=— ’=0.1834

PRI S ) Z M B VARG, 25 R BOE R 0m | btk
PUSBAL TR, ot R PR A s
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90% AT, 24 h* =0. 124 9 W, T3 /NS i o s oy
IR 10 4553 5 75 22 20. 1 .16. 5 .13. 8 1.5
9. 14824 1> =0. 167 2 B, HLEHIN 10 553517
#15.0,12.3.10.3.8.6 1 6.8 ;24 r* =0.183 4
BF, BN 10 F5 4375 5 13,7 .11.2.9. 4 7. 8 Al
6.2 1%,
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i 5 BUPELE A3 TR W Y B LI T A
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TRE G BEXT /N 2k BE 65 U, Hpt A%
F21 16345, Horh  Fy ~ Fo AAHUHEAS RO e B2 458
INBIPEI E T 59. 47 £35S T £ R
T /N3 M FPRE AR A7 0 32, O ok 26 A%, Bk L
22. 4 f515 2R AR A B R /NSRRI T T
PR 20 A0, HporEse K 21, 57 /5, Je i pi 4%
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Fig.1 Effects of realized resistance heritability and selection

pressure on generations holding a 10-time increase in
LC,(8p=0.5)
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