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Evaluation of Low Toxic and Residual Toxicity of Pesticides Registrated
on Sweet Pepper Greenhouse to Orius strigicollis

Byeong—Ryeol Choi*, Hyung—Man Park, Jeong—Hwan Kim and Si-Woo Lee
Applied Entomology Division, Department of Agricultural Biology, National Institute of Agricultural Research and Technology, Suwon Korea

ABSTRACT : For the development of integrated pest management system by harmonizing biological
and chemical control, some experiments were carried out to select low toxic pesticides and to evaluate
residual toxicity to natural enemies. Leaf dipping method and body dipping method were set up for
evaluating toxicity to minute pirate bug, Orius strigicollis adult. We had tested 52 kinds of pesticides
(33 insecticides, 19 fungicides) commonly used to control greenhouse insects, mites, and disease pests
to natural enemies at the recommended concentration. Fourteen insecticides by body dipping method,
12 insecticides by leaf dipping method and 19 fungicides were selected as low toxic pesticides to O.
strigicollis adult. After insecticide spraying at recommending dose on the sweet pepper plant, we examined
residual effect of insecticides by introducing natural enemies on different days. Safety interval for introduction
of O. strigicollis adult was established according to residual toxicity of pesticides. Safety insecticides
at one day after treatment were pyraclofos, methomyl, thiodicarb, esfenvalerate bifenthrin, alpha-
cypermethrin, etofenprox, fenvalerate, imidacloprid, acetamiprid, abamectin, emamectin benzoate, spinosad,
indoxacarb. However, residual toxicity of neo-nicotinoids last up to 21 days to O. strigicollis adults.

KEY WORDS : Minute pirate bug, Orius strigicollis, Low toxic, Pesticide, Insecticide, Acaricide, Fungicide

ZE 5 AUA AEHYAE g o Agdl] s5S WAl ¢)s) dF o tjat
A= FAQ A Q] PAYAAZ|E HASHYTE. 130t ATk 2ol SE25]0] 9l 52F(ArER)
33%, A 199)9) 45 A4S SARAA T dAAA e S Breketh 439
SARAAE $ ofFEedA Aol tigh A=A FAl= milbemectingA 5 14F0]9.0m, AR Ao
ot A=A FA= 12801900 At APA 19%8 =% BAo| dis) AEAHL By AT T
1) EAAL 7H58E eFAl= pyraclofos, methomyl, thiodicarb, esfenvalerate bifenthrin, alpha-cypermethrin,
etofenprox, fenvalerate, imidacloprid, acetamiprid, abamectin, emamectin benzoate, spinosad, indoxacarb-5-
14Fo|ql o, YeUse oA ok AFEAo] ZA Vel

O] . o E AR AR, Orius strigicollis, AEA, AF2A|, AFA, A4

*Corresponding author. E-mail: brchoi@rda.go.kr

— 415 —



416 Korean J. Appl. Entomol.

2P S = ol A '9SARE] EAH O R AuE
7] A&t H, £S5 EANEE AP oH A AuliH A
= 990l 31.8 hao| QAT '0SHOf= ¢F 437 ha'& A
7 ATHEEN A, 2006). 23 A Al
ol A= ALIAQI FA ) olst 123} tigo 2 HaEo
o] Wt F£R3F502 s E5olS AW E(Myzus
persicae), BSRICE(Aphis gossypii), oSN Tetranichus
urticae), Zr-FZ YA H|(Frankliniella occidentalis), &
Al7V20|(Trialeurodes vaporariorum) 50| 2HAIE| T )

FEXEA, 2006). £3] Hutol-gol= kA WA 314
S7HR U3t AAIS Ed o2 YA B2 oS
A3 glow, ZrgEAds ZFEA 77 53 29
& HoiE Fof B Y AEVHAE Hoj=d gt
o}, ofg] Hlo|g|AE ufj7fste] 2HEol| 3 - Hg o R
9 3lE FcH(Bautista and Mau, 1994; Deangelis ef al.,
1994; German et al., 1992; Kumar et al., 1995). o]}
o] Tsf7t AHA = FAYA T} ol ol EAE
ol ek ZAG HH R L -HAYF, o7t
Ut o) 5 2pckas AufRjof LAY == A o
i3t 2AAHA R R UANTHOrius spp.)7t AIAIH
o2 HAEY lowKim ef al., 1999; Song e al., 2001;
Kakimoto et al., 2003), =Wolli= o 2= Orius sauteri),
O EoE - AN (Orius strigicollis), ZrHofZ =AY (Orius
minutus), ZAX|NEX BN Orius nagai) 420] RILE ]
o, wtz7} AldAu RN SENEAYE o&
g A Aol tigt Aot SRSt 3 Foll
QJITHKim et al., 1997, Kim et al., 2001; Song et al.,
1997). oleit 483 WHe MUl YRS o)
AHgBtE k. A Wol e o AR WAEE
s3] Zo] chpsha, sh30) Ar} o} AAo) gt
WA &7 A2 2, ES AE PN &=
7F wot i aglo g AR U0 R ARAE
AREBIAV At A S iR o g Aasfjopstz, ofA|
£ 8] viAIRE AdoflA HATte R S-S AAH
Haljg=E ofstz FAIAZ17)= vie- ot E3t BEA
LARIAZA o} G=1L Qs 24 U 74 HHEL
duiA oz ofAo] tial vi-¢- vl EAIF0] itk
(Hassan et al., 1985, 1994). wgtq AFEZ FA 1%}
A &S 2ot FHA7)7) I8l s rhe HAo
5A0] W A9 Rl EskaL o] gsto] M}
Zo Y=E AR o8 2ok sit) weba 2
dugee] sk Wals-E &H 02 HAEY]
A sfek Aot HEHPAE S RAHOZ ALGSh=
HH4)) 7] (Integrated pest management)2- 7JEts7| 23]

46(3), December 2007

(Greathead, 1995), S Zo &R0 gt A=A A
£ ek, opAE ¥ AR HREe] Ut B4
BrIste) M) PHAA 7| E AR B Y

stk

EXT

HYo| cfst HSAHYR Mt

AEHMA

O ZNZLRANO. strigicollis)e= (F)MAlA] s}
£ ARSEHHAS AR 1Y Aol T8t A2l
(7Cyof B33taL, RG-S 8l AR 3AIE Hoff A=
of A& AFh Hol= EL= P N Cadra cautella)
o} &5 Alg3lk AgA 2L 2= 2225C, FF7]
16L : 8D, ANEE 50-60%= st

AE kA

Aol ARgRT oAl algeet 2T ISo]| SEE A

HjA 95, AZA| 24%, AatA| 178, A2HA 2% 5 52%
of F HES FYsto] ALAl FHFER 345
AMg3hITh AEARA AA] A A FA
EAYA| 7| I0BO) A AAgH 7[5l wet AAE
ol A 4TAR thro] O AARE01<30%= FEol S,
@ 31-80%= 2FZF Qo] QUL @ 81-99%= FFFol &
i1, @ >99%= orgEo] e AR Hrlstgirh( Battlett
et al., 1994; Hassan et al., 1985).

NEZYY

Z#|Z|X|H(body dipping method)

oA AF 30Ut} COE 1027 np3stL &
AK10x10 cm)E WA w2 345 oFoof(200 ml
Hlo]A)ell 1023t HA|8L, Elf7E o83t 5715 Al
Astgct. AeE e Zo2 10uks AF)(@9 em
Al 0.1% agarg E1L 1 ol ZHdE AlEAE £71
R Zet 7ol st @) HAFL Ho|2 AbT
SU=hgu o 2007048 Witk A HE T4
L 2541C, AHEE 65£5%, F3F7] 16:8 (L:D)E &
el 2 o] 4817 B2t BHSIHA 24A417L, 48A17E
Zo] AFES ARG BE AL 3EoE 55}
gom ghEt 30utE)e] ofEedAA) 45 ARSI



Choi et al.: Evaluation of pesticides toxicity to Orius strigicollis 417

A54 B7l= 10BC AA7|Eo) Wao] RRslqk x H 4.5 cmyol] YL ¢ 9o Sg=tehy 48 ¥
& xje(leaf dipping method) T o ErER) A 2+ A 100elH MEsian
AL FAO (1982)0014] 11eksh 9ialg ozt Wi A F 1, 2, 3U0|| A& Ao, HEE 3WHE

ato] ARGBFYITE OFA AR glo] Aol AulEt A A o3 =gfatqith. AR HjolEl= A(Microsoft EXCEL

T 20 ¥ Q0]YS TAF(5%5 eom)2 2 Feba] 23 ver 7.0, 2003)2 X AAE-E(Abbott, 1925y Lato] 2H

=2 3ME oFH(200 me Hlo|A)el| 3027 A T E4 Hrlo] ot HAWAI YIS AAEIATh

oF 308 B2t FFEOIA LStk EATE SR

AT YR Astget 2% 22 0.1% agarrt ofolxz| & ofB Kol Ch3t RM=EN H7}
Eoi9lE HERTH(@9 om x H 45 cm)ol] W1 of 2 2Pyt ol A8 FAAuRR] o FAIF ] F ol

A S-S 10miEy WSS, Bolm SUAYY vl o HREAS BIRP] gsiel AaAll
& 2004%L Poick HeE HEgHE Lw 25
1T, A&®= 65£5%, B27] 16:8 (L: D)2 23 &
24 ol 48A17F Bt HASIHA] 244)7L, 48A17F $-9] e T 77k 1, 3, 740l 4L &t 0.1% agar7} S0
dFES 2RI A2 JmoR SYRAOM, g 2ue (69 om x H 45 em)ol ¥ T S

HAEA HAyl= A A 7= )= ISRt K| _ _
1574 B7H= IOBC A 7|&0l| Ho] BRIt Wo|z ZorehuLhg A We o) A28

prochloraz manganese complex, thiophanate-methyl -triflu-
mizolel= 50,0004} 3|41310] oFolo] H7lsoltt. ok

1 } 1 B Sy Ke y @ 1 =
&8 ARG O AYL 3R 0 2 £85tgith 2A}
JYUAE 5 ojB2IKof Cfst RSN "t = glojel: ol d(Microsoft EXCEL ver 7.0, 2003)&

N ol e AFAY AHEAS B RAABES Folo] BREA Brlol ojgk FAAA
7] Slete) el 9 BAHY F AR AFRel 3% 71E sk
oPde] S4g Mol AL AhAS i 7 A8

oct. AR 2eh s 19 Foof 5 T 49

B<ee]l 3h9-24(198 m’)ofl HAIskaL 4] F 30%0] A} Za o o3

€ 5 A oRIE SRR Bk AEA 2R

7120 £)F ©]g3ted oflo] ZEY AwE FHA ofZ Aol CHt XEA okF|

AT A2 & 2k, 3, 7, 14, 21, 28, 3549

QAL A} 0.1% o7t Bof gl FHEAR|(O9 cm 3o S5 1159 ABAE o iR 43

Table 1. Classification of low toxic acaricides on mortality of O. strigicollis adult by body dipping and leaf dipping method

Corrected mortality (%)

Pesticide Body dipping Leaf dipping
1IDAT 2DAT Category IDAT 2DAT Category

Chlorfenapyr SC 9.8+8.4 17.349.1 1 6.343.2 2.6+1.4 1
Bifenazate SC 12.6+6.5 24.9416.9 1 5.9+4.3 8.5+5.5 1
Flufenoxuron DC 15.8+3.3 15.9+2.4 1 12.0+6.3 9.4+6.2 1
Milbemectin EC 19.6£2.3 27.5+3.4 1 14.1+47.4 12.0+6.3 1
Pyridaben WP 36.0+8.1 39.8+11.9 2 3.4%0.1 15.346.7 1
Bifenthrin WP 36.1£54 40.3+6.6 2 36.1+2.1 65.3£5.7 2
Tebufenpyrad WP 41.1+8.0 54.5+14.9 2 12.4+9.7 11.7£7.3 1
Abamectin EC 71.2+7.8 74.0+6.7 2 66.0+10.7 87.0£10.0 3
Pyraclofos WP 97.9+2.1 97.842.2 3 100.0 100.0 4
Control 2.4+1.1 5.6£3.0 5.3£3.3 10.0+£3.4

* DC: dispersible concentrate, EC: emulsifiable concentrate, EW: emulsion in water, SC: suspension concentrate, SG: water soluble
granule, SL: soluble concentrate, WG: water dispersible granule, WP: wettable powder

*¥ Four evaluation categories (I0BC)

@ harmless (©: mortality, 0~30%), @ slightly harmful (O: mortality, 30~80%)

@ Moderately harmful (A: mortality, 80~99%), @ Harmful (x: mortality, 99~100%).



418 Korean J. Appl. Entomol.

of digt 44L& 71t Zil= table 13 ek 2344 S0f
ofet 8-S W7 21t SARIKIA=]oA AR &
2x}0]| 30%0[51e] AEE Hol= AMAl= Chlorfenapyr
SC, bifenazate SC, flufenoxuron DC, milbemectin EC©]

on, 31~80%%] AAREE Hol= AH|Al= pyridaben
WP, bifenthrin WP, tebufenpyrad WP, abamectin EC ©]
k. Aol HRolge| ot A4S B = U=
HRAAA T Ho M=
flufenoxuron DC, milbemectin EC, pyridaben WP,
tebufenpyrad WP5- T2 AR A=4S Hou,
pyraclofos WP 100%2] AARE-S B 154 oFA2
B7F H3deh

A3 i) AuAls FAMA A} QA
23t 74 E4do] o Wkt o= AMAIe] EA4o] A

R
Mol oot AA2E0] 7] TEel Aow wekHrk

chlorfenapyr SC, bifenazate SC,

46(3), December 2007

ESH AR 9] o ZofjE- AR o gt =42 AFAl
H|3lo] Aubrog vho Ao g et oL], abamectin®)
A$ole FARAA LY, AHAA NN E & 54
H@g), Paik (2001) abamectin®] 2 EoZAR]
AZof Tidt AFgE0] 26.7%E A=A A= BIISH
£, o= gt FAo|A|TF Aejsh= N AHLS
o] g4 Sofl w2t 2FAe] tigh g Zjole] 2fgt Ao
2 web=Ech SHX|9E acequinocyl, bifenazate, etoxazole,
flufenoxuron 5-2 A AT X 481710 AlEE0] 6.7%
njgto 2 o EofF - Re] thgh A|A|e] FFS W2
Aoz Busiget. 2ptIse] FEE AFA °oF
fEL=A o hek S %7@} A= table 29} Zth
SARRAA oA A5 (158 30%015F AF58)e B2
0| kA= chlorfluazuron SC, acetamiprid WP, spinosad
WG, diflubenzuron SC, methoxyfenozide WP, lufenuron

mlo

Table 2. Classification of low toxic insecticides on mortality of O. strigicollis adult by body dipping and leaf dipping method

Corrected mortality (%)

Pesticide Body dipping Leaf dipping
IDAT 2DAT Category 1DAT 2DAT Category
Chlorfluazuron SC 5.4+4.7 8.1+2.3 1 2.3£1.2 5.9+4.2 1
Acetamiprid WP 7.3+3.7 12.446.7 1 60.2+7.5 90.5+4.8 3
Diflubenzuron SC 8.5+6.3 8.7+4.5 1 8.7+3.2 6.9+1.5 1
Methoxyfenozide WP 9.7+10.0 9.949.1 1 8.2+4.3 6.4+3.5 1
Lufenuron EC 11.0£6.9 8.619.0 1 0.01+0.01 1.2+1.2 1
Spinosad WG 12.0+£2.5 13.5+4.4 1 27.0+8.7 36.0+11.4 2
Pymetrozine WP 14.1£11.0 13.1£10.1 1 8.9+8.8 8.0+7.9 1
Indoxacartb WG 20.0+3.4 19.4+2.8 1 0.01+0.01 0.01+0.01 1
Imidacloprid WP 21.7+2.4 24.2+2.8 1 60.1+17.5 80.0+9.3 3
Pyriproxyfen EC 24.5+5.4 25.445.0 1 48.7£11.5 58.6+9.7 2
Thiamethoxam WG 25.6+4.3 61.2+17.7 2 94.443.7 100.0 4
Methomyl SL 34.7+5.0 41.446.1 2 98.9+1.1 98.8+1.3 3
Etofenprox EW 43.3+10.2 44.2+11.5 2 21.2+4.8 40.2+14.4 2
Chlorfenapyr Bifenthrin WP 45.5+7.8 53.61£7.4 2 30.6+£9.7 55.6+10.1 2
Emamectin benzoate EC 54.7+16.3 78.1£1.6 2 83.9+11.7 96.1+4.0 3
Clothianidin SC 68.7+6.9 75.7£7.7 2 83.0+6.5 98.9+1.1 3
Fenvalerate EC 80.2+12.7 79.3x13.5 2 23.3+15.8 56.1£5.6 2
Dinotefuran WG 94.4+4.1 94.4+4.1 3 96.9+1.7 98.8+1.3 3
Esfenvalerate EC 97.6+2.5 97.4+2.7 3 44.3+5.6 57.1£10.6 2
Alphathrin EC 98.8+1.3 98.7+1.3 3 78.7+4.0 89.7+5.4 3
Thiacloprid SC 98.9+1.1 98.8+1.2 3 72.8+15.2 75.6+13.8 2
Bifenthrin - Profenofos EC 98.9+1.1 98.8+1.2 3 68.3£11.9 86.3%£5.5 3
Lambda-cyhalothrin WP 100.0 100.0 4 49.5+£20.2 66.7+£18.2 2
Indoxacarb SC 100.0 100.0 4 23.9+4.2 64.9+1.8 2
Control 2.4+1.1 5.6+3.0 - 5.3+3.3 10.0+£3.4 -
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Table 3. Classification of low toxic fungicides on mortality of O. strigicollis adult by body dipping and leaf dipping method

Corrected mortality (%)

Fungicide
1DAT 2DAT 3DAT Category
Azoxystrobin SC 0.1£2.1 4.3£23 7.5£0.7 1
Copper hydroxide WP 0.1£0.1 1.2+1.3 3.743.8 1
Procymidone WP 0.5+£3.4 9.1£6.5 5.9+6.9 1
Dichlofluanid WP 1.4+1.0 23+1.2 10.2+£3.0 1
Trifoxystrobin WP 2.0+4.7 3.2+3.5 1.6+1.1 1
Spreader-sticker SL 3.5£0.1 2.4+1.2 1.3x1.3 1
Oxadixyl propineb WP 3.7+£2.2 7.1£5.5 12.1+1.5 1
Kasugamycin WP 4.6+3.0 3.1+4.8 2.6£2.5 1
Polyoxin B SG 4.7£3.0 15.1£3.6 15.442.0 1
Thipphanate-methyl- Sulfur SC 5.1£2.6 1.6+£2.7 7.7£59 1
Dimethomorph - Copper hydroxide WP 5.6£1.0 1.7£3.5 43£1.8 1
Tebuconazole EC 9.4£1.6 8.2+4.7 12.0+£6.6 1
Dimethomorph WP 10.9+2.0 5.1£1.1 0.8+4.3 1
Propamocarb hydrochloride SL 11.2+9.3 15.5+2.4 14.3+7.3 1
Carbendazim - Kasugamycin WP 11.5+2.8 11.946.6 8.4£6.9 1
Ethaboxam WP 12.548.3 12.948.7 7.618.0 1
Tribasic copper sulfate SC 15.0£6.0 16.4+4.9 13.5¢5.2 1
Diethofencarb - Carbendazim WP 15.4+6.5 15.3£5.9 16.4£9.4 1
Ethaboxam - Methalaxyl WP 16.8+4.9 17.5¢1.4 16.1£3.6 1
Control 4.4+1.1 7.8+1.1 13.3+£3.3 -

Table 4. Safety introduction time of O. strigicollis on sweet pepper treated by insecticides in the greenhouse

Corrected mortality (%)

Pesticide

1DAT 3DAT TDAT 14DAT 21DAT 28DAT 35DAT
Pyraclofos WP 33434 0.0 0.0 0.0 0.0 0.0 0.0
Methomyl SL 20.0+5.9 10.0+0 0.0 0.0 0.0 0.0 0.0
Thiodicarb WP 6.7£3.4 6.7+6.8 3.3+£3.4 17.843.5 3.3+3.4 0.0 0.0
Esfenvalerate EC 9.7+0.3 10.0£5.9 12.4+8.1 0.0 0.0 0.0 0.0
Bifenthrin WP 16.7+3.4 6.7+6.8 3.3£34 18.549.9 33134 0.0 0.0
Alpha-cypermethrin EC 27.4+12.1 2.8+2.8 0.0 0.0 0.0 0.0 0.0
Etofenprox EW 3.3+34 6.7£6.7 33+3.4 0.0 0.0 0.0 0.0
Fenvalerate EC 33+34 12.4+48.1 13.74£3.2 6.7+£6.8 0.0 0.0 0.0
Lambda-cyhalothrin EC 30.0£5.9 13.3+£8.9 6.7+6.8 0.0 0.0 0.0 0.0
Thiacloprid SC 44343 .4 52.5£12.9  33.3+339 0.0 6.7£3.4 41.0£14.9 10.0£3.4
Imidacloprid WP 10.0£5.9 0.0 0.0 7.4+7.6 10.4+0.4 6.7+3.4 0.0
Acetamiprid WP 16.7£9.0 3.3+3.4 3.3+£3.4 0.0 0.0 0.0 0.0
Thiamethoxam WG 96.7+3.4 59.4+11.1 80.9+5.9 83.5+2.8 3.3+3.4 0.0 3334
Clothianidin SC 100.0 90.6+5.4 96.7+3.4 53.3+4.7 17.1£3.0 0.0 6.7+3.4
Abamectin EC 0.0 0.0 6.0£6.2 0.0 0.0 0.0 0.0
Emamectin benzoate EC 16.7£9.0 6.7+6.8 3.3£34 0.0 0.0 0.0 0.0
Spinosad WG 10.0£0 10.0=0 6.7+6.8 0.0 0.0 0.0 0.0
Indoxacarb SC 0 13.3£9.0 0.0 0.0 0.0 0.0 0.0
Chlorfenapyr - bifenthrin WP 33434 0.0 0.0 0.0 0.0 0.0 0.0
Dinotefuran WP 53.3+8.9 3744374  69.6+£15.3 252442 3.343.4 6.7+3.4 0.0
Bifenthrin - profenofos EC 36.7+18.0 33+£34 0.0 0.0 0.0 0.0 0.0

Control 0.0 0.0 3.3+34 6.7£3.4 33434 3.3+£3.4 3.3+34
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Aa}o]| QP30 ™, thiamethoxam¥} clothianidin& 21
LA}l Q7dskSAtt. Dinotefurand- 2FA| A 2] 3 140
BT ORI BrhEock

oVge] Atz AARkZo] S2E ok F B Adlo]
ARE3E 57] Al (pyraclofos), 7| O] E A|(methomyl)
© AF=Aol A vehdon, £t mgaRols
FAS T E 5YU o3t Ze uiv|E Holkd)
(Willis and McDowell, 1987) £ Ao = A& w1y
22 0| EH|(alpha-cypermethrin, esfenvalerate, bifenthrin,
etofenprox, fenvalerate) FoF T .58 #-o 2= g0
Hol B2 WA HA B9l A AMEE £ g e
= i} Chlorfenapyr®} emamectin benzoate= -8
of M=A o=}, ztejAo] i AL Har} &
Sl 54& 2oli=t(Lasta and Dybas, 1991) & AlFoj|
A FAHE] & 19A= XARgo] 30% o3k Kol g
=7go] B2 54E H9c} Spinosad= = H o] i)
=40] E1 AHEAE 71 EAS Ho|I(Pietrantonio
and Benedict, 1999), 23 tigt 2 H 4% ¢ 2HRE4
BF7IAE 2 548 B3 K (Tillman, 2002), 2 A
olds AESHAR, AFEAADNNE SHAst
A2 BriElo] FAEE WA olRiegiafe} AlE HekA
22 ALgo] 715%t A oE A9 Yoy e o|=
&¢F % imidacloprid, acetamiprid& Al&4| B5 3 123}
o HHE =& A 39 30%0151) AL Kol
5LAIE2! thiacloprid (14€)), thiamethoxam, clothianidin
Q1Y) FR=Aol 4A vehidd, olA%e] ke
F8/40] Eob AEA o] FRAY BF39E A9 4
SAWNE ofge] ZEln ®3t 27717ke] 30Y oAt 84
&= A3 Hol=yd|(Choi et al., 2001; Tomlin, 2006),

ol

YUx2| £ OfELBIRO| CHEE MFEN It

AAREaZ QoA Rlo] SR AR Sfetel AL
She AEAIE ool H7hstol o
of gt N7 ASES 2AISHTHTable 5).

Prochloraz manganese complex WPE- &folof| #7}3 2]
F 7l 22 o) Ahelst A2R), e
7F S0l SHEHATD ol & AFste] ofE
AN HER AT 270, 104, 0%2) AFES WY
t}. thiophanate-methyl-triflumizole WPE Az|3t & 74
Aol 22| A, B, 3 old =2H ofERuR JFe
R0 712 10, 56, 145% oIk webd 2Hagkns
A Alof| wol WAsh= Aol sl dutA] A FAE
A g AREE} Q71 Am sl RS ool
WAslol AR A9, AR dlgm Age Red
AL, SFAIAE At B Zidsto] YAl E &
& 9l Aoz vk £ 250 o] Hleto]
ARGt AeAlE o EedA o da) ASAHE Holm
2 Aongon 48T 4 gol ATH Wale B
7} ol2old Aoz ZawEr)

FESAESY 2GR Sl TAE, B
okEAINE, BHARE, Pirisol, Lol g
AR 5 o] 72 siFe] WAste] wsiE £
Ut WAL olgsto] WASIL = WA 5 <)o
te %0 WErt Sk oplE olgsio] WEg

woofof SHg] AMGSRE oke] RS Al ofa) WA}

Table 5. Safety introduction time of O. strigicollis after drench treatment of fungicide on sweet pepper nutriculture in the greenhouse

Corrected mortality (%)

Fungicide Location
1DAT 3DAT TDAT

Upper 3.3+34 0.0 0.0

Prochloraz manganese complex WP Middle 0.0 6.7£3.4 10.4+5.9
Low 10.0+£5.9 16.7+3.4 0.0
Upper 7.0£3.6 6.7+6.8 10.0+10.2

Thiophanate-methyl - Triflumizole WP Middle 3.743.8 6.7£6.8 5.6+5.7
Low 3.3+£34 0.0 14.5+2.8
Upper 33134 6.7£3.4 10.0+5.9

Control Middle 0.0 0.0 6.7+3.4
Low 3.3+34 0.0 16.749.0

* Variety: fiestar, Seeding: 5.13, Transplant: 6.13

** Fungicide treatment day: 8.17 (Prochloraz-manganese complex WP - 50,000%, Thiophanate-methy!- Triflumizole - 50,000%)
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3 Aol oS Yol Haol o3k WAL AL,
HAo] HMetmFo] HASHE B Al2lo] Bk 7
7k Wk Wb AMekano] SR oHIo) 2EA
Brlol et 5o Abg F AH FYAIS Aoy
Aol M)At G HaspA Ao ojg B2
YA RS Bek A8 U ASE 4 9 Ao e
Se], 3 ARG SAAPAE Aeneon
AA] B BBl AUSABE WAL T
¥ Aoz AZpE.
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