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Insect Pest Resistance to Insecticides and Future Researches

Seung Yoon Choi

ABSTRACT

The rapid increase in cases of insect resistance to insecticides indicates that the contribution
of present chemical control practices inevitably leads to exhaustion of available insecticide re-
sources against key insect species. Now the problem of insecticide resistance exists worldwide
among insects and mites affecting field crops and animals including human beings, ranging from
minimal or absent in some developing countries, where use of insecticides has been low, to
extremely severe in many developed countries.

Since the occurrence of insect resistance to insecticides was firstly recognized in 1908, the
increase in recent decades has been almost linear and now the number of species of insects
and acarines in which resistant strains have evolved have been increased to a total of 432.
Of these, 261(60%) are agricultural importance and 171(40%) of medical/veterinary importa-
nce. The phenomenon of insecticide resistance is asserting itself as the greatest challenge to
effective chemical control of many important insect pests.

Resistance of insects to insecticides has a history of nearly 80 years, but its greatest increase
and its strongest impact have occurred during the last 40 years following the discovery and
extensive use of synthetic organic insecticides and acaricides. The impact of resistance should
be considered not only in terms of greater cost of pest control due to increased dosages and
number of applications but also in terms of the ecological disruption of pest-beneficial species
density relationships, the loss of investment in the development of the insecticides concerned,
and socio-economic disruption in agricultural communities.

Despite its grave economic consequences, the phenomenon of insecticide resistance has recei-
ved surprisingly little attention in Korea. Since the study of insecticides started firstly in 1963,
many entomologists have been concerned with this study. According to their results, some of
the rice pests and some of the mites on orchard trees, for example, have developed worrisome
level of resistance in several areas of this peninsula.

With many arthropods, considerable advances in the developed countries have been made in
the study of the biochemical and physiological mechanisms of resistance.

Progress involves the biochemical characteristics of specific defense mechanisms, their gene-

tics, interactions, and their quantitative and qualitative contribution to resistance. But their
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sutdies arc still inadequately known and relatively little have been contributed in terms of unique

schemes of population management in achieving satisfactory pest control. It is apparent that

there is no easy solution to resistance as a general phenomenon.

Bor future challenging to effective control of insect pests which are resistant to the insecti-

cides concerned, new insecticide groups with distinctly novel mode of action are urgently needed.

It is clear, however, that a great undersianding of the factors which govern the intensity of

selection of field population for resistance could lead to far more permanently successive use

of chemicals within the framework of integrated pesi management than heretofore practiced.
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Fig. 1. Hypothetical process of development of re-
sistance to insecticides in insect pests.
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o}, B BBMEHRS BAEIE EIKHELDTIE BH Table 1. Changes in number of arthropods resistant

stolete Holl A [—shuk L LAiie] Aol fesiss to the pesticides.
7 ki 7T (Mutagenic agent) 2 {Figtdvhe Bhel A h Year No. species
W gt -

i g8 W& YiFE Uz gv BdEE W 1908 1
HERe 7 e Ak, 283 A RS vk 1938 7
3] IIHL%. :l' j %:B’) JL 3 4\/11.3}'1—’} 1948 14

REmERl B, BREER 932 AF7HA4 1957 76
Eii R R TQL?‘?{M TR RS WA ENC R 1960 137
fefskgl e A Rihe] LSo] HI BEES A #HE 1963 157
 Hifgol sl zcted dsde 2%5 o4lda 1067 994
givh. =t IHMS s iR Ao #Efkeks 1975 364
Bl= A o) dlg 78 9K 55 B P EsHE (Mutation-selection 1980 132

mechanism) ¢} Mendel#£Eel] ol A g Mg 3 .
fboll sGie Fx dobed deaAdE A4 oA
At

B AR Bl = MRS R A Rk

dahe] MEE GHE g 5’_017] afEskol ot
EHER FREEO R 3 gl = i Finsted 198040 obA HUHIMES H
el Wiunel oietel NHidkR hilie) wEAhgl o] fRgilne 432fio® &, %&%fﬂl sk ek (Table

ohe i) W 190848 ROl A AR Al D.

AR [ B = I i B S I S (BN 19684F Browne] ¢3dte] 2249 Pitki Wit

#J’B&{?iﬁ‘“ﬂiﬁﬂ NI 19384 7k2] MhsEEl HEHPE  BR(E4DHdiel 1276, Mol 9TFECE HAEE Rt

F othihe] MMME 7AEel AGESR Aol 10404p4% L L F Georghiou(1980)9 #Ritel st [LRfE¥pNM

Table 2. Number of species of Arthropoda with reported cases of resistance to pesticides*

Pesticide Group

Med. Agr. Total
DDT Cyclod. OP Carb. Pyrethr. Fumigant Other

Acarina 17 15 43 6 14 15 38 53

Anoplura 4 3 2 1 5 5
Coleoptera 24 53 26 9 3 8 5 64 64
Dermaptera 1 1 1
Diptera 107 111 58 9 3 2 132 25 157
Ephemeroptera 2 2 2
Hemipt. /Het. 7 15 5 5 13 18
Hemipt. /Hom. 13 12 29 8 2 3 1 43 43
Hymenoptera 1 2 3 3
Lepidoptera 41 40 31 15 7 2 65 65
Mallophaga 3 3 3
Orthoptera 2 3 1 1 1 3 3
Siphonaptera 7 5 2 3 8
Thysanoptera 3 5 1 2 7 7
229 267 198 49 16 11 26 171 261 432

*GP Georghlou Resistance Documentatlon Center Unlverslty of Cahforma Rlve51de Cahfornla Updated
July 1980.
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Table 3. Known or suggested factors influencing
the selection of resistance to insecticides
in field populations(Georghiou & Taylor,

1977)

A. Genetic

1. Frequency of R alleles

2. Number of R alleles

3. Dominance of R alleles

4. Penetrance; expressivity; interactions of R

alleles

o

Past selection by other chemicals
6. Extent of integration of R genome with fit-
ness factors
B. Biological
a. Biotic
1. Generation turn-over
2. Offspring per generation
3. Monogamy/polygamy; parthenogenesis
b. Behavioral
1. Isolation; mobility; migration
2. Monophagy/polyphagy
3. Fortuitous survival; refugia
C. Operational
a. The chemical
1. Chemical nature of pesticide
2. Relationship to earlier used chemicals
3. Persistence of residues; formulation
b. The application
1. Application threshold
2. Selection threshold
3. Life stage{s} selected

4. Mode of application
5. Space-limited selection

6. Alternating selection
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