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T} (Han &, 1996; Park, 1996; Park %5, 2000). ®%&<)
T 73 22F0] HuET (Han %, 1996; Park, 199).
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¢} Parrella, 1985; Nagata %, 1998).
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Pree, 1989; Miller$} Isger, 1995; Saito &, 1992). =4,
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BTt (Schusters} Everett, 1983; Parrella ¢} Keil,
1984; Robb$} Parrella, 1984; Mason &, 1987; Broad-
bent?} Pree, 1989; Parrella¢} Trumble, 1989; Keil3}
Parrella, 1990; Leibee9} Capinera, 1995).
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NAEE A1 kA
otvliel7tlEste] (Liriomyza trifolil)s= 5 A2 F7lol ol Alglel Abgd *a%— e AlgARAM f710A 28,
A AR (2000 6g)ste] ARt ofad AV (30 x 7hitu] o] EA) 2*07 2o =4 4%, IGRA] 5%, vl
30 X 30 ecm)ellM 7S VIR 3~440 AbEEhEA FEwmoleA| 2F, A 3F, EFA 7E, VIE 8Fo=
Aol ol gEgh AUAY 2318 2= 25~28T, BT BT BIo, 01%91 Aui, AEY, AY, faHE
7] 16L : 8D, A4 % 50~60%2 5}ir) 9 FHEEE ¥ 13 2ok
Table 1. Insecticides used in the study of toxicity
Common name Trade name AY(%) &  formulation Recommended
conc. (ppm)
Organophosphates
Fenitrothion Sumithion 50 EC 500
Fenthion Lebaycid 50 EC 500
Carbamates
Benfuracarb Oncol 30 EC 300
Pirimicarb Pirimor 25 WP 162.5
Pyrethroids
Deltamethrin Deltarin 1 EC 10
Esfenvalerate Joksita 15 EC 15
A -cyhalothrin Halothrin 1 EC 10
¢ -cypermethrin Fury 3 EC 30
Insect Growth Regulators
Cyromazine Trigard 75 WP 3705
DBI-3204 - 10 SC 100
Flufenoxuron Cascade 5 EC 50
Pyriproxyfen Shingiru 10 EC 100
Tebufenozide Mimic 8 WP 80
Neonicotinoids
Acetamiprid Mospilan 8 WP 40
Thiamethoxam Actara 10 WG 50
Antibiotics
Abamectin All star 1.8 EC 234
Emamectin benzoate Affirm 215 EC 10.8
Milbemectin Milbeknock 1 EC 10
Mixtures
Acetamiprid + ethofenprox Manjangilchi 25+8 WP 25 + 80
Cartap + buprofezin Dagal 50 +10 WP 500 + 100
Chlorfenapyr + bifenthrin Pabalma 2+1 WP 20 + 10
Diflubenzuron + chlorpyrifos Yamuzin 7+ 20 WP 70 + 200
Ethofenprox + diazinon Dduksim 8§+25 WP 80 + 250
Furathiocarb + diflubenzuron Daivin 9+7 WP 90 + 70
Methiocarb + imidacloprid Pabila 20+ 3 WP 200 + 30
Others
Acequinocyl Kanemite 15 sC 150
Bifenazate Acramite 235 SC 110.8
Cartap Seda 4 WP 40
Clothianidin - 8§ WP 40
Etoxazole Zoom 10 SC 25
Fipronil Regent 5 SC 50
Pymetrozine Chess 25 WP 55.8
Spinosad Boomerang 10 WG 50

YActive ingredient.
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FEAAE FAGT HAVIFE V122 AT W)
7175 BASIL olE oAl o] didt mANEEeA
k8Tt (Abbott, 1925). RE 2138 3ukk oz &9

wAlan Alg

FHE ARl 3§ 3~45" g AES 5
A7 wE2A7 H GAE BT
Fofl 7|58 FARke] UA7EE e
WAz TR S 7|22 AEte ExE B
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AFER e AFAE FHFE (ppm)E A 3]
ohilZlZl= el &, frF, WHY], dFe] wSsdAER
At & ASEA4E vlwgk A= 2, 337 ) o}y
g7llEne] gl disiAs spinosad7t 70%9] AE&E&
Bl A 9o tlRite] AL AFEAdo] vigit}. 2~3
HAf-Zol ulsjAs abamectin, cartap, cyromazine, ema-
mectin benzoate, diflubenzuron + chlorpyrifoso]l 95%
ole] 2SS YeRTE Wd7]ell tjsiA= cartap
+ buprofezineo] 98.6%2) w2 AFEALS RIS L,
e disiAle Aok BT 70%olske] @ AEEA
YeReh (£ 2). 3k Fai3d 7% A45AE A
Pe o L3llAEL 2T W%ol Yol Ut (E 3).
] 9= AL milbemectino] 2~38-$Fo A a5
St Aol Tt ey (& 2) F3hr
T 957%9 =& §3AES YERlo| o] A&
Bahradl At eS¢+ AT (£ 3).

ojate] Aol 33F9] oA F ohElFilEuEe] &,
5 Wy a28ln AS F 3 EShAle] 9B5%o|de] A
284S Uehd k4= abamectin, cartap, cyromazine,
emamectin benzoate, milbemectin, cartap + bupro-
fezine, diflubenzuron + chlorpyrifos2] 7|3t}

opdlg)7iolEstE]e] Wil wE AEA A5 Aele
2 Azl Bustdud (Schusters} Everett, 1983;
Saito %, 1992). Saito 5 (1992)¢] <Jalw Alws|m gl
2% A e oA Ese §5e dde A
woz RRR, 1 F 4% el e ¥FYe
LR & acephate, cartap, cyromazine, flufenoxuron,
isoxathion, thiocyclamo]il, A& (m%8-F)ol ulsire=
isoxathion, cyromazine, flufenoxurono]$ith. 18]31 A%
of tisiA= thiocyclam, cartap, ethofenproxo]™, cyro-
mazine®} flufenoxuron® A3o] thsia AHEele A3
oth 23 BeAES Ueiitn wasgch ey
2 AFe) Aao|A flufenoxurone A=c} thalA 26.6%
o] AR2gAS Yehile ¥ o §5 Hdzld disiA
Bt gl Aceg dehydtlh £33 Ohno 5 (1999)& o}
ezt Zsteld] 2~3% %3} ool oj@ milbemectin
o) FAe Gk (Gaito 5, 1992), H-3Ha-Eol disEle
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Table 2. Toxicities of 33 insecticides on egg, larva, pupa and adult of Liriormyza trifolii under laboratory condition

Mortality (%)

Common name

Egg” Larva” Pupa’ Adult?
Organophosphates
Fenitrothion 23+20 kY 0 j 0i 244477 d-g
Fenthion 01 0i 0i 244138 d-¢
Carbamates
Benfuracarb 122+9.2 ed 25125 g4 24+44 od 189+6.7 fgh
Pirimicarb 3009 K Qi 07 78148
Pyrethroids
Deltamethrin 01 141+5.3 de 16.71+1.4 cf 311+39 cd
Esfenvalerate 14.0*39 d-¢ 07 1%£20 i 30.0%3.4 cde
A -cyhalothrin 155418 of 47+22 {4 375123 ¢4 111+19 hyj
¢ -cypermethrin 01 05+03 j 237+27 ¢ 105142 hij
Insect Growth Regulators
Cyromazine 3.0+09 kl 9%58+t15 a 0 39+34 i
DBI-3204 07+121 123425 ef 88138 {4 027+67 d-g
Flufenoxuron 01 0 01 26667 cf
Pyriproxyfen 41+43 ik 105£23 e-h 20.7£35 cde 250+93 cg
Tebufenozide 28+28 Kk 50£15 f4 0 33%+29j
Neonicotinoids
Acetamiprid 01 75+39 eq 0i 6.7+£58j
Thiamethoxam 216+22 ¢ 67152 eq 6017 g4 167129 ¢hi
Antibiotics
Abamectin 82+14 fk 984+14 a 13.6%17 d-g 217176 efg
Emamectin benzoate 16.5+3.8 cde 100+0.0 a 0 17.8+£3.9 feh
Milbemectin 21.0%4.8 cd 83160 eq 91+12 {4 169+ 2.7 ¢hi
Mixtures
Acetamiprid + ethofenprox 49+54 il 253+87 ¢ 75128 g4 10.0t5.0 hij
Cartap + buprofezin 128125 e-h 582+35 b 9B6Et14 a 335%56 ¢
Chlorfenapyr + bifenthrin 18+13 K 18+1.3 hij 0 11.1£1.9 hij
Diflubenzuron + chlorpyrifos 9.0+14 fk 9.3+13 a 0 63.3x58 a
Ethofenprox + diazinon 114113 eq 114113 efg 20+72 cd 283129 cde
Furathiocarb+ diflubenzuron 122+92 e 25+25 g4 3.6%09 hij 18927 fgh
Methiocarb + imidacloprid 56+63 hl 84140 e 0i 22+38 dg
Others
Acequinocyl 01 50+25 {4 01 22+t38 i
Bifenazate 17208 cde 82+£34 e 457149 b 177477 4
Cartap 68120 ¢l 100+00 a 123+25 e-h 68.6+31 a
Clothianidin 30910 b 07£05 0i 178+3.9 feh
Ftoxazole 01 86135 e 0 88139 i
Fipronil 01 21.9£39 cd 169+1.2 of 53858 b
Pymetrozine 01 03 0i 178139 fgh
Spinosad 700+£39 a 246+53 ¢ 65119 o4 88439 ij
Control 01 11£06 i 08+05 ijj 69127 j

“Egg-hatch suppression (sample size, 8-12 eggs/replicate, 3 replicates/treatment).
YPupation suppression (sample size, 30-40 larvas/replicate, 3 replicates/treatment).
“Emergence suppression (sample size, 10 pupae/replicate, 3 replicates/treatment).

Mortality at 12 hours after treatment of the insecticide (sample size, 10 adults/replicate, 3 replicates/treatment).

“Means followed by the same letters are not significantly different (p=0.05; Duncan’s multiple range test [SAS
Institute, 1991}).
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Table 3. Pupation suppression (%) of seven insecti-
cides to neonate larvae of Liriomyza trifolii

Insecticide n  Mortality (%)”
Abamectin 2 100£00 a”
Cartap 46 977125 ab
Cyromazine 35 10000 a
Emamectin benzoate 47 100400 a
Milbemectin 32 95.7+t4.0 ab
Cartap + buprofezin 28 93.0t46 b
Diflubenzuron + chlorpyrifos 39 979+24 ab
Control 49 0203 ¢

“Emergence suppression.
"See footnote of Table 2.

B Foliar systemic effect

Mortality (%)
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Fig. 1. Systemic effects of six insecticides to egg (A), larva (B) and adult (C) of

Mib emex tin Cartap + Diflub enzuron

b up rofexin + chlorpyrifos

Liriomyza trifolii (p=0.05;

Duncan's multiple range test [SAS Institute, 1991]). Sample size, n=20~30 insects/replicate, three
replicates/treatment. Vertical bars represent standard deviations of the mean.
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Fig. 2. Residual effects of six insecticides to the adult of Liriomyza trifolii
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Fig. 3. Control effects of seven insecticides to Lirionyza trifolii under greenhouse condition.
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Table 4. Phytotoxicity” of seven insecticides to kidney bean, Phaseolous vulgaris

g}ﬁog . uL%M . 71;<é§)r

= 1 =

and tomato, Lycopersicon

esculentum by spray application in greenhouse condition

Degree of phytotoxicity (0~5)”

Insecticide Recommended conc. (ppm) Double conc. (ppm)
P. vulgaris L. esculentum P. wvulgaris L. esculentum
Abamectin 0 0 0 0
Cartap 1 0 2 0
Cyromazine 0 0 0 0
Emamectin benzoate 0 0 0 0
Milbemectin 0 0 0 0
Cartap + buprofezin 1 0 2 0
Diflubenzuron + chlorpyrifos 0 0 0 0

“Visual phytotoxicity observed for 10 days after treatment.

"Values based on a scale of 0 to 5 degree (0 = normal and 5 = complete death).

ERYct. 2 rpeowg cartap, cartap + buprofezino]
86.92} 79.6% 2] WA7FE el o™  diflubenzuron +
chlorpyrifos= 72kl & A7} 744 "ozl Aoz
etk & AN g FERA R e ek
71wl BAZE =4 Uehd Aog AzEe wre w
T SN 2RO g9 o "old Aoz
A7k,

ohiz|7tlEotalo] WARAZA ZHE IGRA), A<
avermectin (Schuster ¢} Taylor, 1987, Leibee, 1988;
Parrella 5, 1988; Harris %, 1990), neem (Azadirachta
indica)©] &% (Larew %5, 1985) Ho] FEuty g
IGReA 2 M triazine7] 313HE0] cyromazine (Schuster
o} Everett, 1983; Parrella %, 1983; Saito %, 1992),
benzoylphenylurea#|%]  chlorfluazuron  (Ascher %,
1989), fofs=2¥ &4& 712 methoprene (Lindquist
5, 1984; Robbe} Parrella, 1984)x} fenoxycarb (Parrella
5, 1983) o] % Ao ruLol 9tk Gaito S
(1992)2  flufenoxuron2] 3UF 2| LCsxFto] 108ppme]
Lo}, 8YU%o|= 28ppm e 2 cyromazineo] TAE= %
o AFEe yEigda s et B oA
benzoylphenylurea#|?] DBI-3204¢} flufenoxurong A+
o] T (& 2 3). AT FUllME Park E (2000)
ol AEFelA  abamectin 34|,  chlorfenapyr§-4,
cyromazine F3A7} olvElFielEvlele] §EUEE F
AHoR AN 5 A3 was

2
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NEFEEe MFFEERE Bl T 10959 28 Ax
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A AR 20l Al okt Uehtod &
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olde] Ang Fisiuw, otveizlelFulele] whAl A)
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spinosad VFSHA 5 6F oFAl (FORAHEAIAL, 2000)
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At ey ojn] F%%  fenitrothion, fipronil,
spinosade & A|goA AFa7 e Aow ekt
th 2 FE AAEY wde] mEth: ARzl 9]
5o (Mason %5, 1987, Broadbent®?} Pree, 1989;
Sanderson, 1989; Keil ¥} Panrella, 1990), oA %= <k
O % oA FAZ WAl ojzes FAAY Ho| 9
dElnz, o] dFe] AMAAAE B8 dFEgueA
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Activity and control effects of insecticides to American serpentine leafminer, Liriomyza trifolii (Diptera:
Agromyzidae)

Gil-Hah Kim), Young-Su Lee, Sun-Young Park, Yong-Seong Park!, and Jeong-Wha Kim (Department of
Agricultural Biology, Chungbuk National University, San 48, Gaesin-dong, Chong-ju, Chungbuk 361-763, Republic of
Korea, 'Aventis Crop Science Korea Ltd. 351-25 Backam-myun, Yongin-shi, Kyungki-do, Republic of Korea)

Abstract : These studies were carried out to investigate the toxicities of 33 registered insectcide to the
American serpentine leafminer, Liriomyza trifolii. Insecticidal activities were evaluated by testing systemic
action and residual effect in the laboratory, and control efficacy and phytotoxicity in the greenhouse. All
insecticides used in this study did not effect on the egg of L. trifolii, although spinosad showed 70% of
egg-hatch suppression. For L. frifolii larvae (2~3 instar), the insecticides with over 95% of insecticidal
activity were abamectin, cartap, cyromazine, emamectin benzoate, diflubenzuron + chlorpyrifos.  The
Insecticide what showed over 90% of insecticidal activity or neonate larvae were abamectin, cartap,
emamectin benzoate, diflubenzuron + chlorpyrifos and milbemectin. Only cartap + buprofezin showed over
95% insecticidal activity against L. trifolii pupae. Almost insecticides used in this study little or not effected
on the adult of L. trifolii. Emamectin benzoate and milbemectin showed moderate foliar systemic effects on
eggs of L. trifolii (53.3, 47.9%, respectively). However, other insecticides showed little systemic effect. For
larvae and adults, all insecticides showed low systemic effects. Insecticides with over 90% residual effect
for 10 days were abamectin, emamectin benzoate and milbemectin (91.4, 904, 91.9%, respectively). In the
control efficacy test on L. trifolii, 90% of control values were obtained at 14th day after treatment of the
insecticides including abamectin, cyromazine, emamectin benzoate and milbemectin. Cartap and cartap +
buprofezin showed slight phytotoxicity on kidney bean leaf, however, other insecticides showed no
phytotoxic effects. These results indicate that abamectin, emamectin benzoate and milbemectin can be used
for the control of L. trifolii in field.
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