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INTISARI

Perkembangan resistensi serangga terhadap insektisida merupakan salah satu faktor
pendorong utama bagi industri untuk menemukan insekiisida baru. Kesadaran dan
permintaan masyarakat untuk tersedianya insektisida yang ramak terhadap lingkungan
telah mengubah arah pengembangan dari insektisida ﬁang berspektrum luas menjadi
insektisida yang bersifat selektif. Perubahan ini telah membawa para peneliti untuk mencari
sasaran baru selain sistem saraf pusat serangga. Senyawa {Jengatur pertumbuhan serangga
(dikenal sebagai insect growth regulator,IGK) adalah kelompok insektisida yang berszbgzt
lebih selekrif dibandingkan dengan insektisida konvensional, dZn agonis ekdison merupakan
anggota kelompok IGR terbaru dymf saat ini_sudah dipasarkan, contoh tebufenozide,
methoxyfenozide, dan halofenozide. Agonis ekdison menempel pada reseptor ekdisteroid
dan akan_menimbulkan reaksi zang sama dengan hormon molting 20-hidroksiekdison. Hal
ini selanjutnya akan memberikan tanda bagi larva atau nimfa untuk memasuki periode
molting vang bersifat prematur dan akan mengakibatkan kematian pada serangga yang
bersangkutan. Agonis ekdison dikembangkan untuk memenuhi kriteria selektifitas yang
tinggi. Tebufenozide dan methoxyfenozide efektif untuk mengendalikan hama Lepidoptera,
sedangkan “halofenozide efektif “untuk hama ~ Coleoptera. Selektifitas agonis ekdison
diantaranya disebabkan oleh perbedaan afinitas resepior pada serangga dari bangsa van
berbeda. Hal ini menjadikan agonis ekdison mempunyai potensi yang lebih besar untu
dikombinasikan dengan metode pengendalian yang lain dalam program pengendalian hama

terpadu di ekosistem pertanian.
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ABSTRACT

Development of insect resistance to insecticide has been the major driving force for the
development of new insecticides. Awareness and demand from dPUb ic for more
environmentally friendly insecticides have contributed in Shlftm% the trend from using broad
spectrum to serective insecticides. As a result, scientists have looked for new target sites
beyond the nervous system. Insect growth regulators (IGRs) are more selective insecticides
than conventional insecticides, and ecdysone agonists are the newest IGRs being
commercialized, e.g. tebufenozide, methoxyfenozide, and halofenozide. Ecdysone agonists
bind to the ecdysteroid receptors, and they act similarly to the molting’ hormone 20-
hydroxyecdysone. The bmdmg dpr_ov:deslarvae or nymphs with a signal to enter a premature
and lethal molting cycle. In addition, the ecdysone agonists cause a reduction in the number
of eggs laid by female insects. The ecdysone agonists are being developed as selective
biorational insecticides. Tebufenozide and methoxyfenozide are used to control lepidopteran
insect pests, whereas halofenozide is being used to_control coleopteran insect pests. Their
selectivity is due to differences in the binding affinity between these compounds to the
receptors in insects from different orders. The selectivity of these compounds makes them
candpidates to be used in combinations with other control strategies to develop integrated
pest management programs in agricultural ecosystems.
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INTRODUCTION

Insecticides have played a key role in
controlling many agricultural and medical
insect pests. The types of insecticides used
to control insect pests have followed the
history of new insecticides Dbeing
discovered (Brindley & Dicke, 1963;
Brindley er al., 1975; Ware, 1989). For
example in corn, inorganic insecticides,
such as arsenicals, were first used to
control the European corn borer Ostrinia
nubilalis (Hiibner) in the early
establishment of this species as a com pest
(Worthley & Caffrey, 1927). The
discovery of synthetic organic insecticides
led to growers switching to these
insecticides to control O. nubilalis and the
southwestern corn  borer  Diatraea
grandiosella  Dyar. A chlorinated
hydrocarbon insecticide, DDT, was used to
control these species (Bigger et al., 1947,
Cox er al., 1956) before this insecticide
was banned. A few organophosphate
insecticides (EPN and diazinon) and
carbamates (carbaryl and carbofuran) have
been reported to be effective insecticides
against these species (Harding er al., 1968,
Keaster & Fairchild, 1968). Conventional
insecticides, including pyrethroids
(permethrin, esfenvalerate), organo-
phosphates  (fonofos, chlorpyrifos, and
methyl  parathion), and carbamates
(carbofuran and carbaryl) are currently
used to control these species in several
countries, such as USA (Munson & Bailey,
1996). Similar to corn, the use of
insecticides in other crops has followed the
same pattern. This trend is in part due to
demand from the public for selective and
environmentally friendly insecticides.

The effectiveness of insecticides for
controlling insect pests depends on intrinsic
factors, including the toxicity, type of
formulation, systemic activity, and
persistence, and extrinsic factors, including
the application equipment and timing.
Ineffectiveness  of  early  arsenical
insecticides was due to lack of satisfactory
insecticide formulations and application
equipment, and precise timing (Brindley &
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Dicke, 19€3). Application of a granular
insecticide with systemic activity applied
over the row is often more favorable than
that of a liquid insecticide with the same
compound because a granular insecticide:
1) does not need mixing, 2) has less drift,
3) has less hazard to workers and non-
target organisms, and 4) may control soil
ingsect pests (Munson et al., 1970; Straub,
1983; Mason er al., 1996). Although
improvement of the formulation and
application techniques may minimize the
impact on non-target organisms, the
currently registered insecticides are mostly
lethal to non-target organisms because of
their broad spectrum of activity. For
example, most conventional insecticides
were lethal to the egg parasitoids,
Trichogramma spp. (Stiner et al., 1974:
Bull & Coleman, 1985). Therefore, a need
exists to develop selective biorational
insecticides with minimal impact on non-
target organisms. This shift has driven
scientists to look for new target sites
beyond the nervous system.

BIORATIONAL INSECTICIDES

Insect growth regulators (IGRs) are
known as the  third generation of
insecticides that differ in their action
from that of the first generation (naturally
occurring rotenone and nicotine, kerosene,
and the inorganic arsenicals) and the
second generation (chlorinated
hydrocarbons,  organophosphates, and
carbamates) of insecticides (Williams,
1967). Juvenile hormone (JH) mimics are
the first commercially available IGR,
followed by chitin synthesis inhibitors and
ecdysone agonists. A few JH mimics have
been registered and marketed for
controlling insect pests; for examples:
hydroprene for cockroaches, kinoprene for
aphids and whiteflies, and fenoxycarb for
fire ants. The first chitin synthesis inhibitor
that was commercially available was
diflubenzuron. This insecticide = was
registered in 1982 for gypsy moth,
Lymantria dispar (L.), boll weevil,
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