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Insecticide Susceptibility of Field-Collected Populations of the Spiraea Aphid,
Aphis citricola(van der Goot)(Hemiptera: Aphididae) in Apple Orchards

®ORG-% B E-FLEE
Seung Seok Song, Hong Kyu Oh, Naoki Motoyama'

ABSTRACT The experimenl was carried out Lo investigaie insecticide susceptibility of the spiraea aphid
(Aphis citricole) in apple orchards m Kerea, using dipping method. Although insecticide
susceplibility varied with local and seasonal populations, the susceptibility to demelon S-meth-
vl and phosphamidons was different from that Lo the other insecticides. The LCsx values were
10 ppm for deltamethrin and chloropyrifos, 103~62% ppm for demeton S-methyl, acephate,
phosphamidon, monoerotophos and vamdothion, 12,200 ppm for EPN, and 1,745 ppm far
pirimicarb. When insecticide susceptibility was compared between the S-clone selected from a
population on the host plant spiraea and the R-clone selected from a population on the apple
trea, the resistance ratio as expressed by R/S ratio of L5 was 78 for phosphamidon and 546
for pirimicarb. Esterase zymogram determined by the agar gel electropharesis revealed a sig-
nificant difference between the clones. The activity of the E2, E5, E6 and ET of the R-—clone
was higher than that of the S—clone. It is suggesied that the ncreased esierase activity may be
involved in the mechanism of insecticide resistance in the spiraea aphid, although the involve-
ment of other factor{s) may not be ruled out.
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Fig. 1. Rearing apparatus of Aphis citricole after in-

secticide treaiment.
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Table. 1 Annual and local variation of susceptivility of some insecticides to field population of Aphis
citricola from apple tree

Control Value(%)

Insecticide Dilution Suwon DBusan Naju Dajun'
1983 1985 1986 1987 1986 1986 1986 1587

Primicarb Wp 25% 1500 86 46 *

Phosmet Wp 50% 1000 - 55 *

EPN Ee¢ 45% 1600 - 34 3z - 0 33 26 *
Vamidothion Lg 40% 1500 — 58 51 — 27 73 35 *
Demeton S-methyl Be 25% 1000 — 84 74 66 4 83 8h 63
Phosphamidon Lg 50% 1000 — 82 82 39 70 88 94 77
Deitamethrin Ec 1% 1000 - - 83 72 85 79 94 78
Monocrolophos La 24% a00 68 a8 96 75 55 86 77 76
Acephate Wp 50% 1000 65 82 86 73 44 93 92 90
Omethoate Lg 50% 1000 — — — 99 - — — 90

1) Local population
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Table 2. Susceptibility of insecticides field population of Aphis cifricolz determined by dipping method

Insecticide Local LCa LCx
population ppm PPm confidence limits{95%)
Deltamethrin Seoul 22.6 6.1 4-9
Suwon 15.4 4.3 3-6
Naju 22,5 6.0 4-9
Busan 18.2 4.9 3-7
Chlorpyrifos Seoul 57 18 16-43
Sewon 53 16 10-25
Naju 105 27 16-43
Busan 95 21 19-40
Demeton S-methyl Seoul 325 103 68-156
Sewon 345 124 87-180
Naju 465 134 85-210
Busan 117 36 23-55
Acephate Seoul 525 153 93-238
Sewon 640 220 158-306
Naju 1.260 436 314-605
Busan 690 266 189-374
Phosphamidon Seoul 1.050 215 132-351
Sewon 870 229 151-347
Naju 1,190 362 233-h62
Busan 260 70 46-106
Monecrotophos Seoul 670 245 171-352
Sewon 600 194 137-275
Naju 1,180 265 171-410
Busan 455 180 128-253
Vamidothion Seoul 1,880 629 387-953
Sewon 1,420 465 312-693
Naju 1,850 505 316-808
Busan 2,950 455 270-765
EPN Seoul 111,000 £,200 2,536-15,159
Sewon 42,500 12,200 8,352-17,822
Naju 52,500 10,400 6,068-16,467
Busan 91,500 14,800 6,643-32,971
Pirimicarb Yesan 7,261 1,745 2,273-1,340
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Table 3. Insecticide sensitivety compare with S-clone' and R-clone® of Aphis cilricola

Inseciicide clone LCa LCos
Ppm confidence ppm confidence
limils{95%) limils{95 %)
phosphamidon S—clone! 3 3-4 16 11-30
R-clone? 220 149-348 3,226 1,141-14,286
(R/5) (73} (202}
pirimicarh S-clone 2 1-2 9 65-18
R-clone 1,092 817-1,453 5,815 3.788-11,505
(R/S) (546) (646}
1} S-clone was selected from populalion on the host plant(Spireea thunbergii)which Aphis citricola was para-
site on.

23 R-clene was selected from population on the host plani{Malus pumila) which Aphis citricels was parasite
on.
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Fig. 2. Agar gel electrophoresis for esterase activily of Aphis citricola.
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