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Comparative Study of Toxicological Methods and Field Resistance to

Insecticides in Diamondback moth(lepidoptera. Plutellidae)
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These studies were conducted 1o evaluate the five comparative test methods for detecting
chemical resislance and to investigate resistant level of field populations of diamendback moth
( Plutella xylostelle L.). Leaf disc method was practically rocommendable because of its rapidity
and low CV(11.4%). Topical application method was a precise replicabilily (CV =28.0%) bul il
was time consuming and difficult in mampulation. The other 3 methods showed higher CV
ranging from 14.9% 10 21.4%.

Based on LCs values by topical application methed, tield populations of diamendback moth col-
lected fram 4 different regions, Kwangju, Kimhae, Jeju, and Inje te prothiofos showed from 3.3
to 61.1 times higher resistance than the susceptible strain, whereas to cypermethrin, Lhey were
from 7.5 to 141.7 times higher than the susceptible. To cartap hydrochloride, they showed from
10.5- to 33.3-fold resistant levels as high as the susceptible, Finally, based on LCs values to
Bacillus thuringlensis by leal disc technigue, the resistant levels of the field populations were
from 1.9 Lo B.1 times as compared to the susceplible.
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Table 1. Used insecticides, their chemical name, active ingredients, and trade name

Chemical group  Commaon name Chemical name % a. L Trade name
Organo- prothiofos 0-2, 4-dichlorophenyl 90,
phosphate (-ethyl S-propy! Technical Tokuthion
phosphodithicate (KMAF) grade
(0-2, 4-dichlorophenyl
— — O-ethy! S-proyi 50 EC Tokulhion
phosphodithicate(KMAF)
cypermethrin (RS)-a—cyano-3-pheno-
Pyrethroid xybenzyl-(1RS)-cis-trans- 5 EC Ripcord
3-(2, 2,~dichiorovinyl)-2, 2
—dimethyl cycloprapanecar-
hoxvlate
cartap 5,5"-2-dimethyl amino-
Cartap hydrochloride trimethylene bis{thio- 50 8P Padan
carhamate)hydrochloride
Microbial Bacillus Bucilus thuringiensis 16 BIU
pesticide thurigiensis Berliner variety Kurstaki /Kg WP Thuricide

(B. 1) {Serotype Ma, Dh)
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Table 2. Frequency of percent mortality responses in 4th instars of P. xylosiella to prothiofos by using
several method with 7 times of the same experiments

Applied % mortality and no. of experiments o
Method % a.i. 1 2 3 4 5 6 7 5 CViR)
0.00475 7123 76.60 71.00 79.80 7869 71.09 T76.69 71.B8
Topical 0.002375 5251 62.51 6251 6658 £6.58 5915 62.65 6321
application 0.0011875 ERG5 55.61 5242 52.65 4054 5265 4954 53.05 8.0
0.000593 4317 4317 46.20 4351 46.49 4046 3735 4290
0.000298 3377 26.71 2671 2334 30.85 18591 1891 25.60
LCs 0.00063 0.00070 0.00069 0.00074 0.00061 0.0009 0.00091 0.00074
0.025 76.82 00.00 71.23 66.81 76.82 76.82 7482 7647
0.0125 50.47 66.81 66.81 5947 53.07 6A6.81 63.72 62.31
Leaf disc 0.00625 56.23 5947 59.47 5623 50.07 5623 5947 56.74 11.4
0.003125 41.15 50.07 53.07 50.07 44.14 53.07 53.07 49.23
0.0015625 2473 2845 35.00 47.05 2845 44.14 47.06 36.41
Ll 0.0042 0.0030 0.0026 0.0024 0.0048 0.0015 0.0017 0.0032
0.025 7582 69.82 6244 76831 90.00 69.82 64.97 72.74
0.0125 56.91 60.82 5882 61.62 75.22 5331 46.38 60.30
Pot spray .00625 49.78 56.91 4294 38.00 8141 4638 3952 47.85 21.4
0003125 4204 4978 36.69 18.15 50.71 32.27 24.04 36.37
0.0015625 2838 19.09 1078 11.68 2555 1.99 1252 15.71
LCsx 0.0043 0.0037 0.0069 0.0076 0.0030 0.0071 0.0096 0.0060
Leaf disc 0.045 71.23 56.23 6301 9000 71.23 7123 TL23 705D
+ 0.0225 56.23 50.07 50.07 6301 63.01 56.23 50.07 55.53 14.9
insect. 0.01125 4414 3812 38.12 44,14 3812 31.82 31.82 38.04 ’
spray 0.005625 2473 1556 2473 1556 2473 1556 24.73 20.80
LCsa 0.0130 0.0204 0.0168 0.0124 0.0131 0.0167 0.0208 00162
Insect— 0.045 3.01 56.23 63.01 6301 6301 71.23 71.23 64.39
direct 0.0225 56.23 44,14 56.23 31.82 50.07 513 63.01 50.23 17.4
dipping 001125 5007 28.12 38.12 2473 4414 31.82 3§12 3787
0.005625 1555 1556 1010 16556 2473 1556 15.56 16.09
LCse 0.0153 0.0226 0.0142 0.0273 0.0181 0.0179 0.0446 0.0185
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Table 3. Summary concentration-mortality respones in several populations of 4th instars of
P. xvlostella to prothiofos, cartap, and cypermethrin indicated by topical application and
BT by leaf disc method

.. . LCsa » Equation for Compariscn with
Insecticide Population % a. i. x probit regres.(Y) susceptible popn
Cheju 0.0097 012 2.04X+ 9.11 5.4
Kwangju 0.11 0.08 311X+ 7.97 B1.1
prothiofos Kimhae 0.01 0.12 2.27X+ 951 5.6
Inje 0.006 .29 2.32X+10.14 3.3
Susceptible 0.0018 0.04 3.04X+13.34 1
Cheju 0.048 0.32 1.93X+ 7.54 12.3
Kwangju 0.13 0.09 2.49X4 7.19 33.3
cartap Kimhae 0.05 0.57 222X+ 7.88 12.8
Inje 0.041 0.08 1.23X+ 9.66 10.5
Susceplible 0.0039 0.08 249X +10.,99 1
Cheju 0.0078 0.16 2.08X+ 9.39 325
Kwangju 0.034 0.13 149X+ 7.19 141.7
cypermethrin = Kimhae 0.009 Q.67 1.86X + 831 37.5
Inje £.0018 0.27 2.24X+11.14 7.5
Susceptible 0.00024 0.16 2.08X +12.53 1
Cheju 0.000034 1.29 2.26X+15.09 2.3
Bocillus K-Wangju 0.000122 0.35 2.7?)?%— 15.83 8.1
thuringiensis Kimhae 0.000041 0.39 2.31X+15.13 2.7
Inje 0.600029 0.12 234X +15.64 1.9
Susceptible 0.000015 0.88 283X +19.16 1
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