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Strain of Diamondback Moth, Plutella xylostella (Lepidoptera: Plutellidae)
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e : Abstract { ™

EPN-resistant diamondback moth were tested the developmental characteristics, longevity, fecundity and
synergistic effect with synergists when treated with the bistrifluron, an inhibitor of chitin synthesis. Inhibition
rate of egg hatch was below at the recommended concentration (50 ppm) to the EPN-resistant strain than
EPN-non selected strain, however, mortality within 24 hr after hatching was showed as 50-60%. They did not
show the difference between two strains. Mortality of larval instars were showed effective to two strains with
no difference. Inhibition rate of emergence did not show any effect when treated with pupae. Moreover, they
did not affect to the longevity and fecundity. When bistrifluron was treated at 50 ppm to the adult, however,
longevity and fecundity was decreased with no difference between two strains. Bistrifluron to the EPN-resistant
strain showed synergistic effect as high as 137.7 and 73.1 folds with synergist such as PBO (microsomal
oxidase inhibitor) and polyoxin B (chitin synthetase inhibitor), respectively.
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Joia et al., 1996).
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Table 1. Resistance ratio of resistance (R) and susceptible (S) strains of P. xylostella against EPN

Strain n LCsy (ppm) (95% CLY) Slope + SD RR”
R 155 565.49 (417.40~725.83) 1.62 + 0.55 3213
S 183 1.76 (0.87~2.99) 0.74 + 7.55 1.0

a) 95% confidence limits

b) Resistance ratio : LCso value of resistant strain/LCsy value of susceptable strain.
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RAED TERATANA 242 857, 93.2% %A%, FHFE
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Table 2. Effect of bistrifluron on the hatching rate against the R and S strains of P. xylostella

Strain Conc. (ppm) n % Inhibition of egg hatch® Mortality (%) within 24 hr after hatching

100 152 85.7 + 7.4 ab” 714 b

50 170 406 £ 23 ¢ 563 ¢
R 10 157 364 £ 46 ¢ 51.0 cd
1 142 160 + 0.6 f 46.5 d

Control 125 00+00¢g 32 f

100 255 932 £ 18 a 89.6 a

50 170 829 + 1.1 be 58.6 ¢
S 10 134 746 £ 25 ¢ 50.0 cd
1 106 537 +x33d 265 d

Control 112 107 £ 19 f 40 f

) Eggs oviposited within 24h were used.

» In a column, means followed by the same letters are not s1gn1ﬁcant1y different at P=0.05 by Tukey’s Studentized Rang Test (SAS

Institute. 2003).
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QITHAIn ef al., 1992; Kim ef al., 2007; Yoon et al.,
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Kim et al(2007)2 bistriflurong S3jutEHupre] W
g 710l HejAl 503} 10 ppmof A FATo.R -3fshA] £519)
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ZEUH W7o AejA S8, AT B Al
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Table 3. Susceptibility of larval instars of the R and S strains of P. xylostella to bistrifluron

-~ . LCse (ppm) , b Stage of
Instar Strain n (95%CL?) Slope+SD RR molting failure
19.64
R 183 1.12 £ 0.13 1.6
(14.08~28.98) 0 .
1 1220 into 2nd
’ 02 + 0. .
S 175 (8.57~17.81) 1.02 + 0.12 1.0
35.80
12 £ 0. 1.
R 155 (24.42~60.72) 1.12 £ 0.18 8 ,
3 15,06 into 4th
) 99 + 0.1 1.
S 149 (12.94~30.07) 099 + 0.14 0
44.14
R 71 +£0.12 1.3
160 (24.86~111.28) 071 =0 .
5 3394 into adult
’ 46 £ 0.1 1.0
S 152 (25.42~48 83) 146 £ 0.19

 95% confidence limits.

P Resistance ratio : LCso value of R strain /LCso value of S strain,
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Table 4. Emergence rate, longevity and fecundity of the R and S strains of P. xylostella adults when treated with bistrifluron at

the pupae (n=60)

Conc. Strain Emergence rate Preoviposition period @ Longevity Fecundity
(ppm) (%) (Day + SD) (Day + SD) (No. of eggs)
50 R 91.7 a 30 + 0.8 a¥ 170 £ 19 a 1542 + 309 a
S 857 a 32+ 11a 164 £ 53 a 1484 £ 109 a
10 R 923 a 30£03a 198+ 19a 168.6 £ 143 a
S 909 a 30+12a 193 +22a 1425 £ 253 a
| R 933 a 30£10a 188 £ 38 a 1844 = 125 a
S 923 a 31£06a 188+ 29 a 162.6 + 27.8 a
Control R 100.0 a 25+09a 188 +22a 1926 £ 265 a
S 100.0 a 26 +09 a 178 £ 1.1 a 1654 £ 113 a

? Means followed by the same letter are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS Institute,

2003).

Table 5. Preoviposition period, longevity and fecundity of the R and S strains of P. xylostella adults treated with bistrifluron (n=60)

Conc. Strain Preoviposition period Q@ Longevity Fecundity
(ppm) (Day + SD) (Day = SD) (No. of eggs)
5 R 23 £05 a” 65+15b 67.8 + 19.9 ¢
S 28+ 04 a 48 £ 16 Db 40.0 £ 128 ¢
10 R 30+ 03 a 196 £ 1.7 a 1474 £ 15.0 ab
S 28+04a 178 £ 15 a 1234 £29.1 b
. R 30£05a 202+ 1.1a 168.6 = 14.3 ab
S 26+ 06a 182+ 04 a 1440 + 280 b
Control R 23+09a 188 +£22a 1926 £ 265 a
S 26+09a 178 £ 1.1 a 1654 + 11.3 ab

® Means followed by the same letter are not significantly different at P=0.05 by Tukey’s Studentized Range Test (SAS Institute,

2003).

o}, A7 50, 10, 1 ppmofld 4345014 3.0~3.2
d, AFAATNA 3.042 FATTLY 2.6~2.893 Zol7}
A%t IGRA S @508 A& A¢ bistriflurond}
diflubenzuron> S3PIETH U Frie|7fn| 82U A of
A7 7S AR TR 237t Lo (Kim et al, 2007,
Kim et al., 1992), & AoA & siFZE o tisto] Azt
7174l = FIke FA ool ASrES A AT A
FAAB] FASE(0 ppm)2 A2 2748, 6592 ¥
Ao 17.8, 18.8%f Hlgte] =24 Aasgiet, 103} 1
ppmoiA= AolE o] Yttt Al A3 A5 EPN
AgdAEe] FARTY 1654, 192,670 Blste] FHEE
2 AT 40.0, 67.8712 A SRR W (10, 1
prm)E HYA| FAHQ 742 §ISick Kim er al.(2007)
L bistriflurong, Kim et al.(1992)2 diflubenzuron,

Abo-Elghar et al.(2003)2 hexaflumuron, teflubenzuron,

pyriproxifenS A 2|3}9& of ot FARE AAE HGlck
st

gsan

EPN-A3d A% wi5=F 1 3550 bistrifluronyt @
Ao FHaHS AR I Table 63} 2t} Bistrifluron
dEo2 A|ste] P WpAARER(LCs) 7|02 A2
9] PBO, Polyoxin BE 1:52 &3} A7 & d2 Hade=
2= AZNA 70.6, 211.84), AFAAZAAE 137.7, 73.1
o] £ FHATE ATt AR TPP= A3 AEl
A 628, 12T AFHATAN 330 Lo RIS
Ueht

A2l PBO+ microsomal oxidase(MO), TPP= esterases
£ Asjgtcta R gl Qltk(Raffa and Priester, 1985;
Bernard and Philogene, 1993). wtghA] EPN-A &A1 A 52
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Table 6. Synergism of bistrifluron by piperonyl butoxide (PBO), triphenyl phosphate (TPP), and polyoxin B in the R and S strains

of P. xylostella

Mixture S R
Bistrifluron:Synergist LCso ppm b LCso ppm
(1:5) (95% CLY) SR (95% CL) SR
Bistrifluron: (alone) 19.06 1.0 35.8 1.0
+PBO 0.27 70.6 0.3 137.7
+TPP 3.07 6.2 10.9 3.3
+Polyoxin B 0.09 211.8 0.5 73.1
® 95% confidence limits
b Synergistic ratio=LCsp of Insecticide / LCsg of Insecticide + synergist.
MOS| o2 ARl WY Aom AN PBOE [T o g gy
MOO| 248 AaTORH £ HAANE ekl A0 _Elsl=ElE

gehg ),

i =Eubhe] s34 & Ax(detoxification enzymes)7} A]
4 71l BSR4 A FEA A 7la
off et e ate] digh At oju] Bo| ZW ot Liu
et al., 1984; Hama 1987; Noppun et al., 1989). Liu ef al.
(1984)2 w220 AP wiFELof] digt deA9)
BHLLL esterase A3 A TBPT, TPPRT} microsomal
oxidase #3}4] PBO] )34 Belast 9oL wishol
B AR A At

o|¢t= 2] polyoxin BE AlgA| R A Zgo] 7]Elo] A
TS AFgttn LA gt Arakawa, 2008). L3 o
Al 1R Q¥ 21 9)7] wl &9l benzoylphenyl urea(BPU)
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¢ 22 e o) polyoxin B 718 g4 A 84
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and Casida, 1979) zk31 QlojA A eA] AT H A 0

2 2Hgol] 22 FARES dehyl Aow Az, 9
2L WEAg0) 4l F2Y Bolu), TF BBl 2447
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