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ABSTRACT The toxicities of binary mixtures of the four insecticides acephate, demeton-
S-methyl, cypermethrin and pirimicarb to the two strains of green peach aphid (Myzus
persicae Sulz.) resistant to acephate and demeton-S-methyl were investigated and
compared to the toxicities of their individual insecticides. The synergistic action of
the insecticide mixtures to the insects were greatly varied with the kind of insecticide
combinations, their mixture ratios, and the origin of resistance by an insecticide. The
maximum synergistic action of acephate for the acephate resistant strain was obtained
at 1:1 mixed with demeton-S-methyl. However, there were some antagonistic effects
in all acephate mixtures with pirimicarb and cypermethrin. With the strain of demeton-

b

S-methyl resistance, acephate,

given mixture ratios by demeton-S-methyl.

cypermethrin, and pirimicarb were synergized at the
The maximum synergistic effect was obs-

erved at 2 : 3 with acephate, 1:1 with cypermethrin and 3 : 2 with pirimicarb.
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Bk - HHEER  acephate$} demeton-S-
methyl BHEME BRRM 50% BEHFE
e BEKES 2 FHMR BWRE BESA.
1THAR WK, o159 BWKRHS &% BEsH
o] acephate, cypermethrin, demeton-S-methyl,
pirimicarbell %3 #EAEMAE AEFAH

SR 4758 © acephate, demeton-S-methyl¥&
WRH-T K% 3] acephate, demeton-S-
methyl, cypermethrin, pirimicarb% Z7 0:
10,1:4, 2:3, 1:1, 3:2, 4:1, 10:09 fk
Az By oS Zov HERS EAEFEA
£ Suns} Johnson(1960) JHiEo 2 FHEIHNE
g, #ARBe] kol 1000] JHHS-m BLBE
A, 1005 A 2= HAHMEM, 1008 Fe
o BMIfEA, 100nc 24 Fowl HHERS
2 FESH

w5 e
1. Acephate #:AEHFRHEH HEt WHER

acephate, demeton-S-methyl, cypermethrin,
pirimicarbs] MEEAY Mo o2 Bsots
Ao g 259 LCo@tah HINREE R

Test insecticides and their formulations

Trade name and
formulation

Common name

Chemical name

Ortran 50Wp
Ripcord 5Ec

acephate
cypermethrin

" 0, S-dimethyl N-acetyl phosphoroamidothicate
a~cyano-3-phenoxybenzyl(1RS) c¢fs, trans-3-(2, 2-dichlorovinyly

-2, 2-dimethyl-cyclopropanecarboxylate

Metasystox-R 25Ec
Pirimo 25Wp

demeton-S-methyl
pirimicarb

S-2-ethylsulfinylethyl 0, 0-dimethyl phosphorodithioate
2-dimethylamino-5, 6-dimethylpyrimidin-4-yl dimethylcarbamate

Table 2. LC.(ppm) and Co-toxicity coefficient values of acephate and demeton-S-methyl mixture for

. the green peach aphid resistant to acephate

Mixture(acephate :

LC:; value(ppm)

Co-toxicity coefficient

demeton-S-methyl) : 24hrs 48hrs 24hrs 48hrs
0 : 10 149.5 71.8 — -~

1 " 82.6 51.2 141.3 113.9

2 3 53.4 92,7 179. 2 216.2

1 1 2.3 10.0 337.6 54,9

3 2 37.6 16.1 212.5 263.3

4 1 195.5 79.9 .1 16.7
10 0 62.1 33.3 - =
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Table 3.
green peach aphid resistant to acephate
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LCs(ppm) and Co-toxicity coefficient values of acephate and pirimicarb mixtures for the

Mixture (acephate : LCs, values(ppm) Co-toxicity coefficient
pirimicarb) 24hrs 48hrs 24hrs 48hrs
0 10 28.4 9.2 — -
1 4 28.8 11.7 110.6 91.9
2 3 47.0 18.4 77.2 70.4
1 1 31.7 15.4 122.9 93.6
3 2 58.6 20.3 70.8 80.1
4 1 66. 4 21.3 55.5 80.1
10 0 62.1 33.3 — —

Table 4. LCs(ppm) and Co-toxicity coefficient values of acephate and cypermethrin mixtures for

the green peach aphid resistant to acephate

LC;, values(ppm)

Co-toxicity coefficient

Mixture(acephate : cypermethrin)

24hrs 48hrs 24hrs 48hrs

0 10 55.5 47.4 — -
1 4 381.8 102.6 15.9 42.6
2 3 212.3 139.1 27.9 29.1
1 1 471.2 165. 6 12.4 23.6
3 2 296. 5 128.2 19.5 29.5
4 1 113.8 55.7 49.8 63.6

10 0 62.1 33.3 — —

Table 5. LC,(ppm) and Co-toxicity coefficient values of demeton-S-methyl and acephate mixture
for the green peach aphid resistant to demeton-S-methyl

Mixture(demeton-S-

LCs values(ppm)

Co-toxicity coefficient

methyl : acephate) 24hrs 48hrs 24hrs 48hrs
0 10 62.1 33.3 — —
1 4 79.9 34.3 84.3 108.2
2 3 40.5 16.3 181.5 240. 8
1 1 93.2 68.5 82.6 60.0
3 2 126.8 81.8 63.8 52.7
1 1 188.1 133.5 49.9 35.8
10 0 101. 4 53.6 -— ; —
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Table 3¢ 4] acephate®} pirimicarbg] E&
A 24050 FAEAA G BIBRE E F
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E ojdgd. 25¢ 2 T4z 4¥any

1:49 1:19 BEkdAE REERS, 2:3,
3:2, 4:19 BELAAE BufefE e
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28] v} Table 44)) 4 acephate$} cypermethrin
9 BERBEAAET Bl MRl EZF #
HifeAE dehiIsh ’

2, demeton-S-methyl #&:KEHH RGO &

W ER

demeton-S-methyl BIKEHM: R B3t de-
meton-S-methyl: acephate, demeton-S-methyl:
cypermethrin, demeton-S-methyl: pirimicarb&-
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Table 6. LC,,(ppm) and Co-toxicity coefficient values of cypermethrin and demeton-S-methyl
mixtures for the green peach aphid resistant to demeton-S-methyl

Mixture(demeton-S-

LCs, values(ppm)

Co-toxicity coefficient

methyl : cypermethrin) 24hrs 48hrs 24hrs 48hrs
0 10 399.0 195.9 — -
1 4 211.8 168.9 173.0 102. 3
2 3 208.0 120.7 162. 8 - 129.7
1 1 149.0 90.7 219.0 164.9
3 2 182.3 119.5 172.7 135.7
4 1 275.5 152.9 106. 8 86. 2
10 0 276.1 122.1 — -

Table 7. LC,(ppm) and Co-toxicity coefficient values of pirimicarb and demeton-S-methyl
mixture for the green peach aphid resistant to demeton-S-methyl

Mixture(demeton-S-

LC;, values(ppm)

Co-toxicity coefficient

methyl : pirimicarb) 24hrs 48hrs 24hrs 48hrs
0 10 23.9 12.9 — -
1 4 63.4 26.0 44.5 58.5
2 3 53.1 20.7 64.8 89.5
1 1 46. 8 17.9 82.6 116.1
3 2 42.0 18.0 105.1 145.2
4 1 99.9 40.4 61.5 8L.3
10 0 101.4 53.6 - -

RBAREESY 4o A &% £ 56,79
2o,

Table 5¢] 4] demeton-S-methyl: acephatef
o BfpHE 2 BEH 2: 30041 HES W
Hfefel BEARS & oHE BAtAAE B0
fERel vreht spsker
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hrin®] BHAAE A ZE BAWAAN #Bh
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WE BAKE 1:12 23532 9o,

Table 72 demeton-S-methyl: pirimicarb i§
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t}.
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% oH(Metcalf, 1967; Hama and Iwata, 1973
Kita-ku, 1977; Liu et al., 1984; Ozaki et al,
1984; Pan and Brown, 1984).
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BAY BABRE 490, 4:1 HEY BE
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acephate? ik E T Riio] % OP R B A
acephate: 7hubel] o] ESR B pirimicarbe] B
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T AALEGR 3), 22 OpR A demeton-
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S-methyl #IKEKEIH: R
methyl: pirimicarb E&ol AL 3:2 HEEA
mES BOERE J4ERAEE 7). o1 2
o] 7 FEER Bt REA B 2

7rel Bt o=t EEfER] 23 7 Y
ol MBI 27 #HEdez
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o] #41(Chang and Kearns, 1964; Hewlett, 19
60; Nagasawa, 1964; Kita-ku,1977). (2) fmK
SfEEEE JHE M4 (Fukuto et al., 1962; Hama
and Iwata, 1973; Liu and Chen, 1984; Ozaki
et al., 1984; Payne and Brown, 1984). (3) H=
pBraze £% ¥ (Chang and Kearns, 1964;
Kasai, 1965) o2 & 4 J&d £ 479
BRE 29 & Pgst dojoF A A AH
o] 715 ¥ Aoz £,

3 3o]4] acephate WHREHMERIE He
acephate: pirimicarb &4 WhHEEL
Bl Al £33t AL FlubelolER FRHEA| pirimi-
carbs} acephate®] Bl BFE HEINHA Y
ol BB SR A0 UL Aem
FAAY 4% AEE WY/ E o3

3 40l 4 acephate KBS Rkl #3 ac-
ephate: cypermethrin B4&ol4 B&kdd B%R
glol EF #HifEAE vehlle] HhaERe &
T d9et, demeton-S-methyl EKEHER
ol ¥ 3E demeton-S-methyl: cypermethrin {8
FlAE 1:1 BEHAA &R BIBRE
A& F AUHEES). o8 2L BABEE B
vt EHBikRd mAY FAslUiERE 2y
Fix 9. FRABEE 2Este T REHE
BE ERT.2A Kot BREEE HHAA)
EBEAA Btk BB ek A AE
o] HEF T ¢l o HHama and Iwata, 1973;
Kita- ku, 1977; Liu et al., 1984; Ozaki et al.,
1984; Payne and Brown, 1984). —jifiyo 2 £
stk BBl BERETY XHE 2L A B
HHC A8 #RE A WHT F Jev B
BEETIT o3tz 3T dol s BAKS e

¥13 demeton-S-
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BREE R o] HEelv .

Hama.Ilwata(1973)& il btk €59
vl 2ol A HEERISE shutel o] ERS  HEATEH
o] o RSty ERIAP=T BIBRE A
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2 3l 25 BREAE BAYoRA EHK %
SorEARNEY PRI RS Aoz £ 2
HAuh g F EEe] BaUo R M B
o] 44 o]FH& AL oMtk BEAKE A
gERle] 532 & ¥ MHEMKRE FLI
BEdeoF 39, T e BAweE dLd
BHBEE e e G4 By [l
A EEFRY rAREST alscr T Ao
2 £} o] Hofo B HEE oH A B
BiA itz govt ¢oz I BIE =
= BHEAS FAT BaRCE MEdO K
itk ERBER 2A BERE & Jodzt £

] =
BEBER BREE WKEERH(acephate,

demeton-S-methyl) 2ol &4 5l E(Myzus pe-
rsicae Sul.)-& 3, acephate, cypermethrin,
demeton-S-methyl, pirimicarb FHERES H
HEFERS Bt ofele} 22 HRE 44
o}
1. acephate ¥RKIEHTH: Rl 3t acephate:
demeton-S-methyl BAI A= 1: 1 EEHLA
BXS #HIERE e

2. acephate YUIEHipE Rl ¥4 acephate:
pirimicarbe] E&A AL BLMER N4 BIArfE
et AR 0E F BAHEEE AR ZEY
1=
3. acephate WJyHEEPitER#e] ¥k acephate:
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cypermethring] E&dAE BEAHe HFR ol
E5 EHfeAE veErigidh

4. demeton-S-methy! WKEFERMA ¥
3t demeton-S-methyl: acephate, demeton-S-
methyl: pirimicarb B&ANAE &% 2:3, 3:
2 BEKAA BA BAHEEE el

5. demeton-S-methy! iEHM RIS Bt
demeton-S-methyl: cypermethrin® EAA=
1:1 BEkA BAS BHERE Ui
.
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