o

. WERTE 34(2) | 89~94 (1995)

Korean J. Appl. Entomol.

ZEHUFZANES] BEH Entt o7 S #et oA

Insecticide Resistance Mechanism in the Spiraeca Aphid, Aphis
citricola {van der Goot)
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ABSTRACT Resistance mechanism of organophosphorus insecticides (OPs) in the spiraea aphid, whose popula-
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tions were originated from several apple orchards where various OPs were frequently sprayed, was
investigated. For Wonju population to which insecticides were not sprayed, resistance ratios (RRs)
for piimicarb, phosphamidon, and demeton S-methyl were 49, 31, and 5, respectively. However,
for Yesan population to which OPs were sprayed 5 times, RRs for pirimicarb, phosphamidon, and
dementon were 830, 536, and 204, respectively. The esterase activities of Wonju and Yesan popula-
tions increased by 44.5 and 92.0% compared to that of Kwangju population. R/S values {S clone:
Kwangju population; R clone: lechon population) for acetylcholinesterase (AChE} inbibition ([se) by
pitimicarb and phosphamidon were 299.2 and 186.0, respectively. Our results indicate that increase
of esterase activity and reduction of AChE sensitivity seemed to contribute insecticide resistance
of the splraea aphid.
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Table 1. Spray calendar of insecticide against Aphis citricola in apple orchard

Locality No. of spray Insecticide Host plant
Kwangju 0 - Spiraea simpliciflora
Wonju 0 — Malus pumila
Eisong 2 Methidathion, phosphamidon+DDVP Malus purnila
[echon-1 4 Methidathion, chloropyrifos Malus pumiia
Deltamethrin, omethoate
Yesan 5 Phosphamidon, twice, omethoate Malus pumila
twice, Methidathion once
Sosan obscure obscure Malus pumila
Jumchom obscure obhscure Malus pumila
Seoul obscure obscure Maius pumila
lechon-M obscure obscure Maius pumila
lechan-2 obscure abscure Malus pumila
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Table 2. Activity index of the absorbed light for the
analysis of carboxylesterase in Aphis citricola

Range of absorbed light Degree of No. of
LAAG00/15 MIN/A1/10) % ] sensitivity index
0.39> less 0
040~-0.89 low 1
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1.49~1.89 high 3
1.50< very high 4
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Table 3. Relation of the distribution percent and re-
sistance percent by easterase activity on the popula-
tion of Aphis citricola

Distnbution of CE activity index {%) Percent of’

Locality 0 1 2 3 4 resistance
Kwangju 100 0 0 0 0 0
Jumchon 16 42 32 6 4 35.0
Wonju 6 32 44 14 4 445
Seoul 0 23 45 21 4 480
lechon-M Q 14 72 14 0 500
lechon-1 0 0 10 12 78 920
lechon-2 2 3 70 12 8 54.0
Eisong 2 32 26 30 10 53.5
Sosan 0 4 az 44 14 655
Yesan 0 2 4 18 76 920

1 Resistance percent

_ Z(CD actwity indexXNo of sample degree) %100
4xNo, of total samples
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Fig. 1. Frequency distribution of individual carboxylesterase activity variation for Aphis citriola in the apple orchard,

collected from 8 localities m Korea.
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Table 4. Insecticide resistance ratic on the local po-
pulation of Aphis citricola by leaf dipping method

in Korea

Locality Insecticide BRs
LCs, 95%FL RRs’
Kwangju Demeton S-metyl 112 174- 44 1
Phosphamidon 30 66- 22 1
Pirimicarb 21 26-156 1
Wonju Demeton S-methyl 56 71- 42 5
Phosphamidon 94 128- &9 31
Pirimicarb 104 130- 83 49
Eisong Demeton S-meityl 191 248- 147 17
Phosphamidon 612 831- 450 204
Pirimicarb 444  6l11- 323 211
lechon-1 Demeton S-methyl 132 172- 101 11
Phosphamidon 804 1061- 631 268

Pirimucarb 1381 1827-1050 657
Yesan-3 Demeton S-methyl 2294 2962-1851 204
Phosphamidon 1610 2101-1232 536

Pirimicarb 1745 2273~-1340 830

“RRs’ Resistance ratio
Kwanglu®: S clone

Table 5. AChE sensitivity for R and 5§ clones Aphis
citricola against inhibitor

Inhibitor o R/S

Pirimicart 3741075 1.25x10°7 2992
Phosphamidon 305<10°% 164x10°7 1860
Omethoate 741x1077 127x1077 58

! Selection from population of lechon-1
2Selection from populatin of Kwangju.
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