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Resistance to Various Synthetic Insecticides in the Diamondback Moth,
Plutella xylostella (L.) in Tokyo.

Nobutake HABU, Sigeru ARAI and Kisaku AKUTU

Summary

In the summer of 1986 in Tokyo, it was hard to control the diamondback moth, Plufella
xylostella (L.), using the synthetic pyrethroid insecticides as the most effective
insecticides against this pest. After the diamondback moth larvae collected from cabbage
fields at Nerima area in Tokyo in October, 1986, (Nerima population) was reared in the
laboratory durihg more than 5 generations from the time of collection, the susceptibility
of the Ath-instar larvae to 13 insecticides was determined by the insect dipping method.
And characteristics of pyrethroid resistance of this population was investigated. Results
. obtained were the following: '

1) The results indicated that the susceptibility of the Nerima population to 12
insecticides except Bacillus thuringiensis Product decreased in greater or lesser degreé,
Especially, the susceptibility to the synthetic pyrethoid formulation (fenvalerate and
malathion) drastically decreased and the larval mortality of this population to a
practical does of this insecticide was zero percent, ‘

2) However, the diamondback moth larvae collected at Tachikawa area in Tokyo in
October of same year (Tatikawa population) possessed the higher level of the
susceptibility to the synthetic pyrethroid formulation (fenvalerate and malathion) as
compared with that of the Nerima population. The ICso value against this insecticide in
the later population was ca.9,300 ppm and that in the former population was only ca.70
ppm. [t was indicated that the resistance of the Nerima population to pyrethroid
insecticides evolved to the higher level, However, the difference of the suseptibility to
a organphosphoros insecticide (prothiofos) between the Nerima and the Tatikawa population
was not detected, )

3) The resistance of the Nerima population to the synthetic pyrethroid formulation
(fenvalerate and malathion) was relatively stable, However, the pyrethroid resistance of
this population decreased grandually as generations proceeded without insecticidal
selections. And a linear relationship was obtained when the logarisum of LCso value
plotted against the generation after collection. According to this relationship, it was
suggested the susceptibility of the Nerima population to the pyrethroid formulation would
recover to the same level of the susceptibility of the Tatikawa population if the Nerima
population is reared during about 130 generations without insectcicidal selection.

4) As the results of resiprocal crosses made between the Nerima population (resistant)
and the Tachikawa population (susceptible), the susceptibility of F. progeny to the

synthetic pyrethroid formulation (fenvalerate and malathion) was higher than that of the
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Nerima population. The pyrethroid resistance of the Nerima population was partialy
recessive in hereditary characters,

5) It may be possible that the susceptibility of such as a pyrethroid resistant
population is increased by the mass release of pyrethroid 'susceptible moths,



