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A 77 @
A



g £ H 3 A

1979 $YFASHATAY ot} BRY A2AS o8 A
o] g-ois} AbshY 2 BALAlCl ¢ AUste] AP AT Ao AF
HIME WA 2o AU,

AN L AFEIN 8Y
2. HFRaA 2 1o

1997. 11.

FEAF7IEY - Mg

FATAYA :

ro

N pias) @()

€ \«==>ﬁ

FEATFIBY *155313}5'-"%‘-"& ’—‘1°1




Sl

A =

sUF B st

B HINE "REME o] 8% Al Aujo|golet Azt BE REFEHERC
23t Hhfkol B FRE” FAY AFRIMZ AEYUTH

1997. 11,

FAAF7BY - N
ZyaINYA}: ¢ & F

@ 7 4% A I
d 3 ¥z 8 2
a 7 dio 4 2
4@ F i ¥ A
da 7 o4y A



B N X

HH

BREMSE o83 Atz Huolgolot Al BE A Bikkel Y &
Fi{boll Bt PR

0. PrpasEe] Hiv @ HEH

A g RY e shus HEHn Ml SEMLES B R
WeH 2t dAs] awya odEd, BA A REERS 19859
37,698haol|A] 1991'd 51,000ha, 1993 53,000ha® F7FeAMol] glont, A}
I B 2R RN RS 3008E 375A1TC0E BEL 3064

. EHO] 43x 7o) vlFl WF3] oo, O1F R HE W #EH Y
AHE AT YA 642N R F 28 X5 17%& Hol2 AUS
oiulzl, BMAADS MAol HEHS Lt - Bt I AR BT
24, %, 2o HWBHERIE chets] of sl AXol glo], Bk R3S
HHETE AFT AFol st

dzf ¢elviet AtdolM ] atzbEute] ol (Tetranychus urticae
Koch) ¥ #H& BigE = M o KREMl 23t {LBH Bhkkol oS
sl olth. ol UAELS Yol it IEMBmols A Z1ostdernt
ol oAl WA BA (BuEM 7 5-6E/F, REMS B¢ 2-4E/
£ OA)S AFel iy B, BEER, Az REET, Eh#E #a9
23, #AY RREBAK XEol Uy E¥E ARS8 8% 5 A
Zgt BIfEAES sl A2 EXE AEREH AU == FRERA
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ol A2 SolWA SEMOE WS YAY £ AL A2 HAKK
ol o] Way AJFe gich

%Rt Green Round I W0 43 523 MREH U Mo Y B
ol i3t HAlo] FAFoE 12FHI AUS ¥ ohel, KHA BREHF
o] BEAR BV ZHUHD e 8 BN £ER @Eol A Hi
m GEE RAF A3 A4S B B RPN Rk AISYE dEolch

b & HRE B ALES AUUEE FoldA HAZN HEE R
REBIBRSI B RAF Y MBS Y FRKRSTERR (Integrated Pest
Management)& 7iYste] ROl HIHC2H Fiifkel A3 BRI S
HR 9 BE7 Q& WM OUE Abzt zufel ARt IAFBY ZZ K
Higx 3 EARRR Binel oY REXFH MAE Hstaxt ¢3yxdct

m. flH® AL ¢ Bl

ol W BEE YAI7] st SRMAR Y LB B #1F9
TEEROl o2 BHRRY 37 AGR A4 L BESR S AN EIGER
& i SolHEAM §ol I BHEE RRF BERste SEMY BBk BRE
Hyshs 2ol & HRe RERAM I A% % BEE O A2 Aol g
ool M bk 2UEE, @ Dicofol, fenpyroximate, pyridaben ¥
wREEe] Bl XXEHE O RENY BEAR © BREH
Glufosinate ammoniunz} <3 BEH7I KXol ol ¥E O
Glufosinate ammoniumo] ZHulo]-Zolo] 44pBEy Hifol nx:= MR ®
Glufosinate ammonium®] A}t #E BHERMR, @ AlzplolAe] ol $
of HENEBRER ©® AY 3 I Aol dojNY RE BEES = ol
olomi, MY W€ chEat el



1. Az dufolZolle] M | ZUEY

B T8 Al A= ¢F 35 UF A, 29 4 471 ¥
offatol] 223t Atzpdol A 2 Futo|-§off (Tetranychus urticae Koch)
2t Bk FERL TEAE XUESH YAEREH 2B LS BR B4
R#re] Avlol-Zololl 4F B¥A azocyclotin, fenpyroximate, propargite
W pyridabeng W (leaf-disk spray method) 22 A a]s}il LA 484]
b Foll PHBITREM (L0 L) EHEHE &t Ao E B
uH i dd ¥=& 2AlstAch
2. Dicofol, fenpyroximate, pyridaben MJzkR#te]l B FE#EHM:

871 2| Alsd FollA w2 EHHES 2 i EEHS Aol
4] dicofol, fenpyroximate, pyridaben LCx AXE BEH BHOE 209
XALs 20¥ WHKAFIZ UM abamecting BIERY 6F FeEo
dicofol, fenpyroximate, pyridaben EH & R#to] it FEEFHS B
Biog At ol& Ao th¥t ¥4 patterng FHBIACL

3. BREM] BEMHE v

FEREBE RE BREM glyphosate B, fluoxypyr - glyphosate #
i, glufosinate ammonium &M, paraquat dichloride #®#), bromacil K
Faml, sulfosate ), oxyfluorfen LM, tebuthylazine KFo# 2
oryzalin KFI#e] 4 Alapgdol ol RER (¢ $Hl, & «
fRER)ol wE BEEES ZAStAch

Dicofol, fenpyroximate Bl pyridaben®. 2 25#4% MWikAZ HHH@ Al
2idtol oot 71, ZA, UF W SR Aol Y Apby
dto]-gof gl glufosinate ammonium ©.2 15 kA7 i Hulo]-g



ol RMS MBI o] 83} glufosinate ammoniumE M 28t LhA] 484
¥ AulEE ZAPEIAC

Rt F#Ee Alzbavo]golo] MBEOE glufosinate ammonium
At VA 10, 13, 18, 22, 25 W 32Ce] 270 48117 Het B
3 F PEBEREME LEst, BEL glufosinate ammonium®] Aui
48] BAE ZAHACH

4, BREM Glufosinate ammonium} +3F BEM7} KikEol nlxX|= @

2 Ad¥Eo A18H K2 T8 (Harmonia axyridis), A4 E3=}e]
Eo] (Chryopa cognata), XAl Zapdd (Scolothrips takahashi), of
x212) (Orius sauteri} Y ZI®ol2|go] (Amblyseius womersleyi)oldl
t}.

FH WEY B¢, BWBRE (insect dipping method)-& o] &3t A
EZ3E 34t ARKERE 1527 REVIAE BMEAZ ¥ AR BE
220 ol glufosinate ammonium, chlorfenapyr, flufenoxuron,
tebufenpyrad -&ojof] 3023t BHY ¥ /RS ABHA olF A &0l
Kol nlA= ¥8E B71staich

B4 BEeel AL, chlorfenapyr, chlorfenapyr + fenbutatin oxide,
chlorfenapyr + flufenoxuron, flufenoxuron, tebufenpyradS HIEREES
Atzpubfo] AelstautA AZEE ARKES BEE XAl olF oA

Eol Kol v d¥E Bristadch

5. Glufosinate ammoniume] ulo]-Zofje] £HBEy Kitol n|2= G
7223 AlE2} glufosinate ammonium @ 2 15Ath MWzkAl 7] EHE Roét
(i, 4.5)0] 212} LG, LCw =% glufosinate ammoniumE A 2] %t



¥ ESE PR, 4k 9 BaS sl BREH glufosinate
amponiumo] Fulo|gofe] 4£4pBaYy Kol niXe ¥ FrsiAch o
wf LG, LGS Z3 ASY Z$ Z2 2.21 ppm, 8.57 ppmoldon
glufosinate ammonium X4 AFolM+= 22t 2.97 ppn} 15.04 ppno]dd

c},

6. Glufosinate ammonium®] A} #HE BHERZAR

Z712 $EA 9 BHEF A 2 Al AR F9 42 A}
ol glufosinate ammonium KIS NBEHZA glyphsate #FE o
paraquat dichloride & 300 n¢/3008 2] ¢fato g 5o AHz|sladon
BREZEE Ael 20d Fo 2Absidct

7. Abzdofl A 8] Huto] gol K NBHEREER

Hufol-golo} #Eo FBF BHkRol Y FHHHBRERE WLt ¢l3}
o] 1995, 19961d 3l 1997d 3d el M BA XAz B 23N
AEg Fystden, FH L2 TR KMol oY RERA MR U
Atztdol A o] Apzbdnto] ool K ABhRE%RS] HizoldTt.

SEitel Abzbde] ApzbEutolZoll: BEAF BEElo] ohy sl U
YR olE BEHIZE WAV AY EVts Aos dA Yo MEE
REPEHE A1Ustr] 2iste BR ZAsIoA fenpyroximate + propargite
3 + 10% XKFHl, fenpyroximate + bifenthrin 2 + 1.5% KT,
chlorfenapyr + fenbutatin oxide 2.5 + 2.5% I, tebufenpyrad +
diafenthiuron 2.5 + 20 % K¥#l, amitraz + bifenthrin 1.5 + 1.5% %
#l, azocyclotin, fenazaquin 20% #l, tebufenpyrad 10% KFuEle] 74
23 Aol gofo cthyt Au|ENE MBPELOE ZAPSHATE



Bemiel B4 HR KBRS 10848 '¥2'7t ME 60, 712 30 TF
o2 Aol FIx 4 9 HEE B 43 Aol Aalsiarh
liter%w fenpyroximate + propargite 20 + 67 mg (Al), fenpyroximate +
bifenthrin 20 + 15 mg (Al), chlorfenapyr + fenbutatin oxide 25 + 150
mg (Al), tebufenpyrad + diafenthiuron 25 + 200 mg (Al), amitraz +
bifenthrin 150 + 15 mg (Al), azocyclotin 63 mg (Al), fenazaquin 67 mg
(AI), tebufenpyrad 50 mg (Al), chlorofenapyr 50 mg (AI),
chlorofenapyr + flufenoxron 30 + 40 mg (AI), flufenoxron 50 mg (Al)<]
RBEOE ATl AMelsla UM 59 TFos BWES 2AIEoN A
2] 20 #foll BHERM (protective value)E At&sle] B REME M
dstgict

Hujol Zol2] HHBERIEFRE Wirsly]) A3l ki KB AN B
Bol A HAstA = glufosinate ammonium 5% X9} 8¥W 2 2[@ Ae|sty
oo BEHIE ol BRI AU 3-4 nielo] dWiks Aol 1@ W 2
B REsle], REEM wE WAEZAE ZHFstdch.  Glufosinate
ammonium?} BME literd glufosinate ammonium 540 mg (Al),
fenpyroximate + propargite 20 + 67 mg (AI), tebufenpyrad +
diafenthiuron 25 + 200 mg (Al), azocyclotin 63 mg (Al), abamectin 6
mg (AI), chlorfenapyr 50 mg (Al), tebufenpyrad 500 mg {(AI},
fenazaquin 67 mg (AI)E AlzhL}Fof AHzlslg oo, Hujol$ole] HMEL=
7t Ael¥ 15U APz o4S AN BRE KM (i, H4 L K8
E@/ME zAshct

ARBHZE Aol niAe FVE 28] 91319 54 F&F FiMol,
59 3t ozl RR|ol FANAE XA} £ & Hesto 3¢ tFe=

RE 775 2L



8. A 3 9 Alzjol slolAMe BE BE

+ 3ol glole] RE HME ZASHI] sted £ APolM Kol
Bio] UomA ¢4 REHKRE U BEBRE B KREH glufosinate
amponium®} Bl ¥t Sofl WA EHE Wl FEE BYM chlorfenapys F
st A71E 9 4 Aad 9 FE A5 29 42 Ao
10 x 10 nE EME FT ¥, glufosinate ammoniund 4~¢ At} el Z-¢
54 19¢of, ¢E3 ¢ AL ZF9 54 23doll WEREI 00FE
100 liter (54 g AI/3008F)2| <arg At¥3tgdod, chlorfenapyrs AA|
2 Hulo|golizt wAslE AI71E ¥t Aelstded $U AYY 3
< 749 104, 8Y 5U=} 8Y 250l Azt od, <AF 9 AU
29 74 124, 8¢ 73 8¥ 27o] UAEE 300E 500 liter (50 g
AL/3005F) 9] ofgbS AEsle] REEKI ¥ REHE L% U AE A
2)8 = 29 1 atztol] QlojA 2] glufosinate ammonium?} chlorfenapyr®]

5 #E gas chromatography 2 4#73}ict.

V. BIRBEEER € EHdd d B3R

7}, BIREBER
1. Al2bd Hubo] gofo] B¥M EHhitk T

871 kel AlzbdoliA 2 Hutolgole] 4F B¥EMl ol BxH
& ZAR Az} ik 3 Bl FFoll whel B Bkl HArit Ao
& Ro|3 ¢, fenpyroximated] 79 Ebitklk (RR)& 18~23THj=2 A
YEE Agollx &2 EHiko] s & ReE Ustgey 53] 4



At (RR, 237uf), <bF (RR, 108d)), ZAl (RR, 89uj)olld HAstAch
Pyridabenoll thSjM L o4t (RR, 78), LA (R, 51) AdolA e A%
4& EB3en, azocycloting] Z-fols ZAIEH A cjREolA A3y
webo] uh2 4ot} (RR, 1.3~5.8). Propargitel QFER]YH AFA
© AT 39.42 52 £E01AAT UG AEL 0.3 =9 RS
Ho 1ozt yg e Ao WA Ml I AP gAE
AeRigichd HERpgQd Hutol-ZolY BhER7E ZHssleletn Bkt gt

870 A GAIG A BH HERIS] BEHE BB HMBMES Al E 2
3 2 YA EEY propargite®} azocycloting®] A 344 zie] HHBEGRE:
0.8241 21, pyridabenz} fenpyroximateo] THZ} A3t AQ zte] HMEHS=
0.78°]glc}.

2. Dicofol, fenpyroximate, pyridaben #ik Rdte] BIEM ZsEiEH i
BHig REol 71 "A3Ad oaxde] Fuolgel (YF)E
dicofol, fenpyroximate, pyridaben® ¥R} DR, FRa, PR HEQ] 7%
BB it AYEE RARE ZA2, abamectino] ti3jM L o]5 SEj
A% BF ANydo] zasdldrh Azocycloting ZAL, Al e AES
PRoto] 1.42 A3 o] F718 BEon, dicofolo] thsiA PRw3} FRy
o] Z¥ MM XEEHkol TASIACE DRxS fenpropathrinof] tiaj
238 F718 EYAR, PRo, FRad AP F718 Rolx| ¢alrh,
Fenpyroximate?] Z-¢ol 2ojr+& PR YFO 1.6u]2] Z44 A3IE R
9o, propargiteo] th3jA= FRoZt DRwo] ¥ XEEHHS B o}
PRao<> propargiteo] th¥t 2332 938 YFRTl W3 1 BEH F=7}
BARFRML 2tol7l de A22 ueht pyridabend propargite2} HHH
REEHE VA Slrh Pyridabeno] thIjM: PRoE A3 TIE W



W R#E 25 HYAEY F7HE Holx| slrh

3. BREH BEHR

108 R\ RFEWMS AzbEutolgole] @M (Y, ik, H& Rl
th¥t An| R 2} glufosinate ammonium®] Z-$- 1.185 mg (Al) A elolA %
#@>2 Edol ciste] 100 AvlY¥E 2oon], M@ ZFoE 2.370 mg
(AI) Az2lollA 95% o|4te] 4ule & uehdo] Alapd Hifo]-gof WAE
¢l5to] o] AMRE|D Ql: azocyclotin AKFufiel ulsgt Am|ANE B A
o, BRE ANelszolM BMIBER (ovicidal activity):= glelch. 71}
FE REMS 3¢ HulEES Bolx| Ygich

Glufosinate  ammonium®  dicofol  (iE#itkl [RR], 161.0),
fenpyroximate (RR, 252.2) B pyridaben (RR, 239.7) 2}zte] Mk Rtz
78, ZA, ¢F 9 A A9 B4 EEEel ol vlad U2 gkt
§ Uelhlo] (pyridaben ZEfAIFS] ¢ 13.4), U Alzpde] Hutol
ofe] Walof fEY o= mitixgct ‘

BE= BEHS Eiol ¥ vl 7Y F28% BEFY shuo]y]
w)Eof glufosinate ammonium®| 2xof ulE MW EANE AR Az, o]
2ol Atu]2 el MMM (positive temperature coefficient)E&
Uehfs gloLt, 18T ofstollAs A&7} Woton, 22TCol4tollA 4
B o] o} 227C, 25C, 32ColAMY glufosinate ammonium®] Ahd| & 2}
10Coy w3 242t 108, 178), 208Q24 Aled RERH BARGEE 2y
o 5ol ARgSlo = FHuto]gof Bkkel FE3] ol &H + US AT 1}
=¥ Ach

Rz Al2}A o] olE glufosinate ammoniunl & BEPHO T 15
Bkt S of o 4f52] EHHES Uehdo] el Ao nlste] Ay U
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[AenzasAztd)

o] mmlste] A 71zt ol Yol AHRo] JHeY oz AL

Glufosinate ammonium3} 6% F¥Mio) th¥ glufosinate ammonium MK
Hutol-goe] mEEHMES ZARY A} fenazaquin (EHiHEKL 0.4),
fenpyroximate (¥t 0.4)2} pyridaben (EHitit 0.3)2] 739 HWiEHR
FEEHBES B Ony, propargite?} azocyclotin, tebufenpyrad®] 73-$
ol ztzt 1.4, 0.9, 0.73=9 HEHHWKE Uehlo] ol& dAE
glufosinate ammonium EHitE Ftol BREY ol Tt

4, BXEA Glufosinate ammonium2} 3 BIFH7 Xl nlx= ¥@

AP E A=} ol @} Hoislo] thgt glufosinate ammonium®] %
He WMBES ol&dtd Auold ZAREY A A}, glufosinate
ammoniunZ 1080 ppmt T &L FEAME UZEFAIEE] 3w $H@
ole B#ES vehdAl gttt Hd71e] Z-$, 1080 ppuollA= 16.6%, B
SEREQ 540 pon oM 14.2%0] AIFEE Hof o] A= HEESHA
gololls mio] e W& & 4 AArh

ol Z:-21zx12] 2z} @Ml whE glufosinate amoniumn®] BES Aol
AZY Az o, 3 HA3} RAY ZFF BIRBEY 540 ppo A EolA
71.4%, 65%, 57.8%2] FEMEE RHom, 67.5 ppo} H2 WS FEA
= Z}z} 42.9%, 65%, 57.8%2] F@AE S LUehfo] o] Xiols BiEol wak
t}.

Bodge] 7z @fBol ol glufosinate ammonium®] HES B|H 22
ol AR Az, MBS AHAY ZE REHRK (¢, A 98 2
R8)olA glufosinate ammoniumol] 73t MftES UEhAo] 540 ppmoll A 50%
ojgte] FE/ES RAch VUG AA flufenoxurond] BES FEd
o o, X &, Aoz, Mol 1000 ppm o] 44e LCxnd Ko Bifo]

_11_



sl W28 o & AUk =Y, EXE BEFIQA chlorfenapyr?
Fohdde] o, Xig $hfE, Hdl7], Aol 1000 ppn o]dY] LCxE 2o
Bio] wolich

Atz gutolgol] JHY S K@oE {3 AYolelgole] AR
of w}E tebufenpyrad®] ¥iES BAOIM AR Y Az, &Y Z-fol sl
] 100 ppm H2lolA 9.1% olehs W A4 HNE RO}, @3 A
o] 7S 25 ppm A2jollA 242} 81.8%9} 45.6%2] BMBKREES ¥ olE &
Bole Bifol 5 4= glodrt, E3%F glufosinate ammonium®) 7%
BB 540 ppog A3t S o) UHolzl-gohe] shidzt ol 100%
o] /KL Koo, M 135 ppo ol E iR B¢ 67%, Mol
7% 46%0] FEZ/RS Vehfdoul, dof oisiME BEE HolA] it

Tebufenpyrad, chlorfenapyr, chlorfenapyr + fenbutatin oxide,

oY,
o

chlorfenapyr + flufenoxuron, flufenoxuron® 2z}2} literd EySEIBEEQ
50 mg (Al), 50 mg (AI), 25 + 125 mg (AL), 30 + 40 mg (AI), 50 mg (AI)

2 Abztol] AMelstd S of A BE KB (A4EUAelee], oEx
g, At Fapda, Jgolgol)e uvlXe 2V 2AKRE A
flufenoxurong] Z-¢ ciE FHE Brl Kol ulAle 3ol &S &
4 et JlEl gAY F ol QlolHE REES RRBE o) ol& A
AXEY BE QAT xol§ B ol BHIE ALY ZFoles Xigkol
A8E njxA] = R Eio] FoY FoE nF YL

5. Glufosinate ammoniumo] F}o]-gofe] £%HBeY Kitol nlx= K&
B2H %# glufosinate ammonium MPEKk Rkl Zutolgofol cit

glufosinate ammonium ERFKFEMHEE (LCi, LCw)dl B8-S 7tz 2ABsig =d

Zb4ea Muto] Lofe] AL LCo (6.57 ppm)oll A ESRS] M7t das

_12-



A4S ¥ W, MR 9 s FAE| 2 Al xlo]F Rolx] Yy
™ glufosinate ammonium #IK Fulol-Fole] Aol QoAM= ESH, B

@, LR U @ikolgloid FEE e xol7t BUEZA| Qdolrth

e

6. Glufosinate ammoniun®] A}}¢) I BHERZE

Glufosinate ammoniumE 2] 20Qx] ZAjo|A] u}sho]o] thsir = 85%
BER U2 BHRME Vel out &, HE, do], B2, SAEd cisf
95% ol BRWE X2 RE BREHEAM wol ol&EH: =
glyphosatel} paraquat dichlorideoy W33 gyt BREHAES Rt

7. Apdoflx 2] Huto]-gofl %K ABHEREER

AABRERZFONAM glufosinate ammoniume] BEIHR U BREHRIT &
3197 oiEoll AA B4 BB AtzpA o] golet Al HE [
B BiERol o3t HHMRE HYstaat 19959, 19962t 19973 31 o
24 EHS +Ysidch

U ALzt Hutolgole] F9, ZHE B¥mlol iyt Eiige] Wd=s
BRI Aol A|ZE Ao 2o tebufenpyrad®} fenazaquing FA|
st R 9 dicofol #Ebilk DR R#f, fenpyroximate #EHi#E FRxo %
#., pyridaben itk PRo Rt} FulolGolo] thyt Au|AAE BRI
M Z73% Az, tebufenpyradt 25 ppo N E &, S, L, ®RE 2
Foll 100%2] BEHBRE Ren, I Fzk= 7H de] ol&Ha gl
azocyclotinoll PUgk3taict. ER}, tebufenpyrad:= *18}d DRy, FReo W
PRy 7% EFoll thstd zhzd 156, 245, 33&Y EHES Uehidol
dicofol, fenpyroximate, pyridabeng& Uio] ARE3RF AlzjglofAle] A2
T2 & f3t%th Fenazaquin®] Zfofl A= o, $hild, Edodle 2y

_13_



Hulaztg Bgev Kol disidE AmiEsl dglch =R
tebufenpyrad= Bt U BEMW EHE Solo cisied BRBEEE Ue}
= VI 34+ 3

BHiE Alztd ol Sofol 2t BEHE Austux BawW U HH
7 gAY BEHRE  AlAYelM AR A, chlorfenapyr,
chlorfenapyr + fenbutatin oxide, chlorfenapyr + flufenoxuron,
flufenoxuron, tebufenpyrad, fenazaquin, fenpyroximate + propargite,
fenpyroximate + bifenthrin, tebufenpyrad + diafenthiuron, amitraz +
bifenthrin, azocyclotin @ fenazaquin7} 90%0]4te] 4%t BFRRES B
o M2E RERBZAMY o] 7Hsdol %o, Solo &3z wEM
HE M= 2E AARH AelE 235i%ch. E¥ chlorfenapyrg A}
2}-gofioll thsiMe WA EAI WokoLt chlorfenapyr + fenbutatin oxide
£ HRRA tebufenpyrad®} HEY F o] PBHRHRE B och

Glufosinate ammoniumE At FHoll H2|slaA +F PEBE A
glstolSul Aol oflof tiyt WE HHBRE & 20-40d 5 HH=A
th 2, Az] 75Y Fols Hutol-golo] WEEl glufosinate ammonium
A2l FA 2] ol xlolzt gllon I Fox 27 vl BE
BinE KXo glufosinate ammonium Hz|Fo] F FERIA ‘YA
abamectin, tebufenpyrad, chlorfenapyr, fenazaquin, fenpyroximate +
propargite, tebufenpyrad + diafenthiuron, azocycloting Azj¥ ¥ A
Hfo] ool tiyt WE MPHKRE AR A3 35 B¥EH 25T Az 20
#7tZ] 0FY 2~4ojele QU= E HAcrh 28y}, glufosinate
ammonium 1] pRIBEEe} 2@ MEEEC QlojA ] Hulo]go] BE MWEHBE
o= FTIRE 2ol & Kolx] ¢l

FHARBo TAH JAES EHE SEOS ¥ 9} ‘RIIFE A}

_14_



2 FiB B oljl Aol ANelsidg o Alziede] EMolelET X T2
REE FUstA] ol AA Aol A AHgo] 7hsstdrt

8. Atz 8 o Alzloll glojMe] AR BE

1WF] BAR WS XA $isld 4, G 29 £ A
ol glufosinate ammonium& Z}z} 3005F% 100 liter (54 g AI/3005F)2] 3
BZ 12 26 HAES U LEMc 1@ RER 4, ¢F ¥ &4
A =okel A9, 7z 7.98, 8.5H, 8.1H olglen, 2@ mEEe
£ ztz} 8.4H, 9.2H, 8.7H o|Xrth. Chlorfenapyri= AAE Hulo]-gof
7} WAsH= X718 =slo] 300 500 liter (50 g AI/300F)9] ofats
2| AH2stdE i) LEHPE $Y9. OF L T FS 1@ RERH I
Z} 218, 31H, 274 H olden, 2/ REAF 2}z 308, 458, 418 °ldl
T},

AHZe] BB BES A Sstd A7 ARy AluRol
glufosinate ammoﬁium% Z}z} 3008 % 100 liter (54 g AI/3005%F)2] ¥k
& 1E ¥ 2@ MedSde] AlaF BERS ZE AelzdAd AY A
Zo] Xz ol BEH¥AEMM (HEM 0.3 ppm) ojgtoldch
Chlorfenapyr?] 7Z-9-ol= 3008 500 liter (50 g AI/300%)2] o¥arg 3
@ Helstdg e AxE BEEkS REEMI U R et g
Uetxtorl BE Az|Folld 0.10-0.21 ppnd Uehio]l BAFALMRE
(#E%EME 1 ppm) mgte]odtTh

L. ER ot 2R

BA Azt £EE Y REBH HERMS 300F%E 3754022 XK
o] 306X, FKEL] 43A|7of| u]le] HWES] woH, IF K ER U B
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B BBRE ¢ FERRMS 64002 B FE $BHHY 17«8 Hslzn
AE ¥ ozl BNADY ¥} SN Zt - @it ¥ AR
EASCE &, B #E FHAHRI i3] o3 AFol o, B
B fE¥] HhLot ASE Aol Ak E3, Lyt Alabdele A}
2hntolgoll W BEBRE £ REA U BRESO 3 {LEBY BHERl
SJE3IAL o] olE oAl HAZ BA (BUIWY F$ 5-6E/F, REH
o] Z% 2-4E/F W) A¥ol oYt M, MEFR, Ao REET,
K #80 28, Xkol uiY BEE 5 A4V RS 25t A
2L Ext RERH B = ARER BB AE2 ZoldA 4B
HoT HM 3 RES Rl BRECEAN AH#R EBRRY X 2 B
HERS A 2d 5 U= NS TAPKRES BB Y &K
MEHE EAE NS BAUSEAN BE $#RhS BREY A AR
ot

X Bl RRT Ve, KREM glufosinate ammoniume A}zpaulo].g
ofe] &t Fl ¥ RMéol izt MAYLE g o|fHIT = ¥
B azocyclotin XU} fil3t BEHE S RS #ult olya} Ala}E ]S
ole] XEE (HAdx=}e|Eol, ofRial, Fdday), Fdolegol)of tf
NN BERHES Bgon ool sl BRELS Uthix
oot=tl glufosinate ammonium®] o] 2|3t 42 A Alzjlofrje] AHut
ol gl E BEMLZ Bifrsh=d] ol Arizt KEho] ¥ £ 2lg ZoR
AtgHch ¥, glufosinate ammoniumg AlY o #HEQY £ HL,
gol, BZ, BE Foll M 95% o]ke] 3 REHRE Hdo
L uidoleof chdiA = 85% BTl BIEREE UEehiol oo tisiME 2
< BhEkEES] sido] 27¥ch ¥M, glufosinate ammoniumE 3005F% 100
liter (54 g AI/300% )2} BRE 2@ HASIIS ol +WE PEH L A}
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345 BEkS REENG 3 Rl oet el Yoy %Mo) gl
ojMe PEM= 7.9~9.28 oldon AF BEES BE A2 FolA
A2 A&ol Hx| Qo BANAANM (HEM 0.3 ppn) njTtojoict, ut
A, chlorfenapyr®] Z-$+ 3008% 500 liter (50 g AI/3008F)o} &S
EQ W ARl 3m MzstdS wf +Mebol ojxe] LEil ¥ Azt
% BERES AEEEG 9 RGN ol de] Uelstoy BE Ael2o
A L3l Aol LEME 21~450 olgon AE BEES RE x
gl 7oA 0.10~0.21 ppnd Bo| BEFBEMME (HEM 1 ppo) nlglo]d
ch.

whatA 59 2o glufosinate ammonium X 2|§ F, 79 =& ZHof
& PHEOIN BRH BRARI £OWA Aol gole) K Thst
of REo] W2 chlorfenapyr, flufenoxuron Mff] = o|5 B B
8 o BEE BEBE AeUchd 7 U oIS AR BRI X
Sl ¥t AR BIRE BEERY HRES Hol o BERAE U
IS 7I0¥E 5 A& ¥ ohlzl BREY AIE KEHOEH A1z
A ARSI U BRENRPH ®RE A KHBAZ REFE 8L 59
e + A& RoT AT, X Aol R BRES Ea
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SUMMARY

Control Effect of Glufosinate Ammonium
against the Two-Spotted Spider Mite and Weeds
on Apple Orchards

Apples are one of the major fruit crops in Korea where their
cultivation area was approximately 52,098 ha in 1994, and is
increasing every year due to their economic significance. Among six
species of spider mite pests of apple in Korea, the most important is
the two-spotted spider mite (Tetranychus urticae Koch). If not
managed properly from the early growth-stage of this fruit crop, this
mite species adversely affects quantity and quality such as weight
sugar content, hardness and acidity of fruits when adults and
immature stages feed excessively on leaves. Current control of T,
urticae populations in Korea is primarily dependent upon repeated
applications of acaricides or acaricide groups. Between 1990~1994,
an average of nearly 0,23 million (Al) kg per year of acaricides was
used in Korea for controlling this spider mite species. Although they
have effectively controlled this spider mite, their continued use on
apple orchards for several decades has disrupted biological control
by natural enemies and led to resurgences in this spider mite
populations, and the development of widespread resistance to various

types of acaricides. Many of the 36 acaricides registered for use on
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apple have failed to provide adequate control of this spider mite
after two or three years of use in the field. Besides these problems,
factors such as higher labour costs, pesticide application costs,
safety, and adverse effects on environment make apples difficult to
cultivate. This economic consideration, and the decreasing efficacy
and increasing concern over adverse environmental effects of the
earlier types of acaricides have brought about the need for the
development of new types of selective control alternatives or
alternative control methods with reduced use of synthetic pesticides.
In the laboratory and field studies described herein, we assessed the
effectiveness against T. urticae and weeds of the widely used
herbicides (glufosinate ammonium, paraquat dichloride, and
glyphosate) and several acaricides, to avoid unnecessary pesticide
applications. The effect of temperature on the acaricidal activity of
glufosinate ammonium was also investigated in relation to practical
use in apple orchards.

Eight field-collected populations of T  urticae from apple
orchards of different geographical areas were tested for reisistance
to four acaricides by spray method in comparison with a susceptible
strain (SS). Marked regional variations of susceptibility were
observed. Only low to moderate resistance to azocyclotin and
propargite was obtained. However, high resistance to fenpyroxymate
and pyridaben was produced. Resistance between azocyclotin and
propargite (R® = 0.81) and between fenpyroxymate and pyridaben (R® =

0.77) in field-collected populations of T. urticae showed positive
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correlation. All of the strains tested were susceptible to one or
more of the acaricides used, These results indicate that careful
selection of the chemical used against any population of T. urticae
might result in satisfactory control.

The toxicities of various groups of acaricide to T, urticae were
evaluated in laboratory and field studies. In a laboratory study with
the susceptible T, urticae, tebufenpyrad was highly effective against
egg, immature (larvae and protonymphs) and adult stages at 25 ppm
(100% mortality). Moderate levels of resistance to tebufenpyrad were
observed in dicofol resistant {(R) DR (resistance ratio, 15-fold},
fenpyroximate resistant FRgpe (24-fold) and pyridaben resistant PRy
strains (33-fold), indicating a careful usage of this acaricide on
apple orchards. Additionally, tebufenpyrad had no repellent activity
against both the S and R adults. In 1995, 1996 and 1997 field studies
of a population of 7. urticae, efficacy of tebefenpyrad, expressed as
a protective value at 15 or 20 d in each treated plot relative to
untreated plot, was similar to that of the commonly used azocyclotin
and fenazaquin, No phytotoxicity was observed with this acaricide in
17-yr-old ‘Fuji’ and 11-yr-old '‘Tsugaru’ apple trees. Results similar
to those produced by tebufenpyrad were obtained in treatment with
abamectin, chlorfenapyr, chlorfenapyr + fenbutatin  oxide,
chlorfenapyr + flufenoxuron, flufenoxuron, tebufenpyrad, fenazaquin,
fenpyroximate + propargite, fenpyroximate + bifenthrin, tebufenpyrad
+ diafenthiuron, amitraz + bifenthrin, azocyclotin and fenazaquin.

Based upon laboratory and field data, these acaricides may be used to
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prevent damage by T, urticae and in alteration with the earlier types
of acaricides in a resistance management program if a properly timed
treatment is done.

The toxicities of 10 herbicides widely used in apple orchards to
T. urticae were evaluated in laboratory and field studies. In a
laboratory study with all stages of the susceptible T. urticae,
glufosinate ammonium was highly effective against larvae, protonymphs
and adults, but nontoxic to eggs. Its efficacy was much greater than
that of the commonly used acaricide azocyclotin. The immatures died
within 24 hr after treatment, suggesting that the nymphicidal action
may be attributable to a direct effect rather than an inhibitory
action of chitin synthesis. Glufosinate ammonium showed a positive
temperature coefficient of toxicity against T. urticae adults at six
temperatures from 10 to 32C, being more toxic at higher
temperatures. Very low levels (approximately 2- to 13-fold) of
resistance to the herbicide were observed in the seven
field-collected T  urticae populations resistant to various
acaricides and three acaricide- resistant strains of T urticae
(DR, FRep and PRyxp). Additionally, Cross resistance of the
glufosinate ammonium-selected strain to azocyclotin, fenazaquin,
fenpyroximate propargite, pyridaben and tebufenpyrad was not
observed., These results indicate that glufosinate ammonium against
any population of T. urticae might result in satisfactory control.
Treatment with glufosinate ammonium did not cause a repellent

response from either adults or immature stages of 'T. urticae.
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However, no acaricidal activity against all stages of T. urticae was
produced from the treatment with paraquat dichloride, glyphosate,
fluoxypyr - glyphosate, bromacil, sul fosate, oxyfluorfen,
terbuthylazine, and oryzalin. In a field study of a population of T.
urticae, glufosinate ammonium when sprayed to weeds caused
significant decrease in T, urticae population densities in apple
trees for three to nine weeks after treatment, as compared with
control. Thereafter, a single application of standard acaricides to
apple foliage greatly reduced population densities, although there
was no difference in the densities between the glufosinate
ammonium-treated and control plots. Based upon laboratory and field
data, two single treatments with glufosinate ammonium to weeds in May
and a selective acaricide to apple trees in July may be used to
prevent damage by 7. urticae,

The effects of sublethal doses of glufosinate ammonium on the
biology of the susceptible and glufosinate ammonium-resistant strains
of T. wurticae were investigated in laboratory. There were no
significant differences in the number of eggs laid, adult longevity,
hatchability and sex ratio of either the susceptible or resistant
strains of T. urticae at a concentration of LCj.

The toxicities of herbicide glufosinate ammonium and various
acaricides to the five natural enemy species were evaluated in
laboratory and field studies. In the laboratory study, glufosinate
ammonium was highly selective to Chryopa cognata and Harmonia

axyridis and was moderately selective to Orius sauteri. Similar
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results were also obtained from the treatment with acaricide
chlorfenapyr and flufenoxuron. In case of Amblyseius womersleyi,
glufosinate - ammonium was very toxic to larvae and adults, but
nontoxic to eggs. Tebufenpyrad exhibited adverse effect on A.
womersleyi, but this .predatory mite species was much more tolerant
than T. wurticae: this compound exhibited 2.8, 82.2 and 46.6%
mortality against egg, immature and adult stages at 25 ppm,
respectively., In the field studies, flufenoxuron among test
acaricides was highly low toxic to these natural enemies. Based upon
our laboratory and field data, flufenoxuron and tebufenpyrad may be
used to prevent damage by T. urticae and in alteration with the
earlier types of acaricides in a resistanceb management program if a
properly timed treatment with these acaricides is done.

The residue analysis of glufosinate ammonium or chlorfenapyr in
soils of apple orchards was determined under field conditions in
1997, using gas chromatography. When a single application of
glufosinate ammonium 18% soluble concentrate at a rate of 54 g Al/10a
was done to soils of apple orchards in Suwon, Andong and Gunwi, the
half-life of this compound was 7.9, 8.5 and 8.1 days, respectively
whereas the half-life of this compound treated with two applications
was 8.4, 9.2 and 8.7 days, respectively. When chlorfenapyr 10%
wettable powder at a rate of 50 g AI/10a was applied to soils of
apple orchards in Suwon, Andong and Gunwi, the half-life of this
compound was 21, 31 and 27 days, respectively whereas the half-life

of this compound treated with two applications was 30: 45 and 41
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days, respectively.

The residue analysis of glufosinate ammonium or chlorfenapyr in
apples was determined under field conditions in 1997, using gas
chromatography. Glufosinate ammonium 18% Soluble Concentrate at a
rate of 54 g Al/10a or chlorfenapyr 10% Wettable Powder at a rate of
50 g Al/10a was applied two or three times to apple trees in apple
orchards in Suwon, Andong and Gunwi. The residue amounts of
glufosinate ammonium (trace} or chlorfenapyr (0.11~0.21 ppm) in
apples were below tolerance limit in all treatment plots, regardless
of number of applications,

In conclusion, glufosinate ammonium may be a key component of
integrated pest management for controlling T. urticae and weeds in
apple orchards because this herbicide revealed potent acaricidal
activity at a low application rate, excellent herbicidal activity to
various weeds and little or no toxicity against natural enemies such
as predatory mite species, lacewings and ladybeetles under laboratory
and field conditions. Additional benefits such as savings in labor
costs, pesticide application costs and lowering of the possibility of

environmental contamination would be aiso expected.
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BLE F B

feluvtete] Alzte O R EBl AolA 199593 ¥ 50,103 haZ
A R Aol B 29%8 ARt AL # ohlz} HA Y 4ER
o] 31%E A3t o] WHEWLE vl Fosict (EEEFIRER. 1996).
I B Azt e] BR KRS oSl via] ol¢ WSt HSTHEN
FE BEO RITH MWAAY &KFSI= T U EAAS AU 2 &
By SATEERS #iiro] A3 AR gt

AIZHE EstE Zies Rud 312F9 83 MY Ay gEsE
F= Ro8E Sol} (Tetranychidae)oll €3k A4lo|gof (Tetranychus
urticae Koch)2} A}2h-$-of (Panonychus ulmi Koch)& & 4 it} (B
YRFEE, 1986: ZF, 1990). FHrfolFol= 1960Uti7tA = 2hER/LE
A R 2 REE o BELU HEREY SolA st Mg & ¢
o Ux F7HE HolA] o HBARARY HAEYN BAHCE oF
o RS JASE Y KEEY BY 3 BEE A Hojralge] A
2} o] & Hutolgolo] w2 il BE Y02 J3 25 MEEMRL
2 SRS Hack (F, 1990). 53] olE2 BEMMol Bol, M B4AE
ARMIL gone Biamo] ¥ Mk JIXIt e ¥ ollzt BEkol
sto} B2 HE B2H RETFS 7HF /AN ol Hol ARXE/ U
oALty] #& 54& AU Ut} (Asada, 1978). o=yt Fujo]gole] &
22 geEol oyt ¥ B UES xA3 BRAANE R BHEN
8 si3d ¥ ohzlt REE EFESox 2 MHE T2 d&e AF
ojtt. olg¥t ol BRE fI3AM 2BV FE (LB BEB] &
3l $7] w20l REES Ry, #HBo BHil BE AF it B o




BREBHR} L2 [EALE A sl oiy F EAzt Ha ddch
(Croft 5, 1987). AAZ felutete] F9 SolFY UAE 93l 218"
BEBLE= 1995d0ls H®RS (active ingredient, Al)O.2 HAlshH of
4008 FRo| 32 2 #HAEEUE d 7~83 oldrl (H4FTYYY,
1996).

SolF2] BB FolA fenbutatin oxide, azocyclotin, cyhexatin
3 A2 AREAGER RERLE HAY BERR, El BEHT Y EX
EEGHE U Xiol oY BEBE FHO2 Aslo (Croft 5, 1987)
AA Z-Zol A de] AlgEo] gout, olE HYUELS AF B 71
o BREHRE op7lAA sl Fellol Al&ol HEE Aoz <A oo
o] MAZ cyhexatin® 1990\d olF BRAAIA Algo| ZA=ct (HH,
1989). ol23t 7|& B¥M HE WMo BfEAY Zul:s A2 BRAD
o] BAet €t BubE BRNHE EF (g 1.5~3) ¢
A B&F Al 3 PA Ao R AR WRHE FiATIn &
th mhetx AHetolgole] B2A HEHK HEE M RN B8
o] XE EA Z2 8 TRRM AFY Myl FAUY AH o
Tt} (Leeper 5, 1986).

BH Eiiols MEL 1945 VWiggleswortho] 2J3] M gog AF
ded EHgEelt 19589 HRAREBEH (WHO)7F A¥Y oo mjad
“the developed ability in a strain of insects to tolerate doses of
toxicants which would prove lethal to the majority of individuals in
a normal population of the same species”® IEHHY &M ciclds 24
T e BREd Aol ¥ 4 & RSt} (Anonymous, 1957). BAE| &
ZH2 g 48 FFo oet d2] veida dled, A—M Fold %

#o] oAl ZAdoll zpolst ¢l& wi: EHi# (resisitance)olz}il 3}

..29_



3, R zel7t S wiE MKMW (refractoriness), E= RERH
# (selective toxicity)ol2li ¥l REBMHOSLE BHHS FHo &
BxEs 54z, EW BETETEH RABAY Bl BETY 28
o3 £XMe2 oA Zpidol W2 HelE ofulsix|nl, ojof dtsf By
ol S50 USYelo] JISA 285t Bl A7 Fh BERA
o] HE F2 FERYPY Wl AT 39 A BEMXRY B8
T YR - LB 2EHA Fol o3 oA Aol 2-4fF = A 4
Els W& (tolerance) 22 £ 2o HHz= . £M BE
BrioT s BHHS WS 5 Aol &3 BHE RETI B
@B MKEA o3 FhlelM I SEI F7hske ddolzta A4
2 ded, o] HEH# BETY REAM did:e  wEER
(pre-adaptation hypothesis)2} ##M3 (post-adaptation hypothesis)o]
A gleu, wEL B¢ wS Aol 3 dFHI e wE, KE
o] 24 A#A UF2 At} (Crow, 1957). uwlehd EHig BEFE= BE
et @Algle]l obrIEl= RARBR o3 Ex|st=d] olaiyt A¥Y &
Axle] ARRRKRBAL] = IRETE oish 140" 10° ~ 10°=2
233 Qlrh (Crow, 1957 IEEF, 1983). =¥ M3 Aede vehys
T2 EHiHEH (resistance ratio, #EIi#E R#e LCo /BRRH R
#Ee] LG Zh)7F ol AMEE=d EHEHT 105 o3l ZF 9= low, 10
~ 40f%2] Z 9%+ moderate, 40 ~ 60f%+= high, 60f% o]A-2 extremely
highZ F¥3sl71E ) (#, 1983).

Baf Hiitkol] W Ao K 19089 ulFolAM AKMHEAA
thgt At 2= 83 (Quadraspidiotus perniciosus)®] Zt4/d A 8tg= gt
AAZE A 2xt AAIA o] F UL ARARBAREIT AEEo s uA
of TUEEA AT =oAch 19459 M2 FRARBPAHA
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DDT7} =)ol 1949 ~ 1957doll= 62%, 1968 ~ 1978doll= 148%,
1979 ~ 1988 d0ll= 901 F2] ZFolrt FoliollM sj2o] #3go] BN
3 glo] 1988We] A% st o]ge] odo] APHE UL THoIU &
o= F3 504%Fo] o] =t} (Georghiou, 1990), X34 witlo] BRIH 25
ol BREEH/OT ZFoY3 NEL 56.1%, HMEEHOT TP AES
39.3%2 EhH# 8 dFES ARl Jon, EBKM FE BT
T FHRE#MC] AYLE Holt B AAY 4.1%d AUA| deche A
AL 82 23 9 Sold A3y ddo] mie dzsitke AL YF3ta
9lct (Georghiou, 1990).

Sole] BEH Ehitkol oY 2o} BT ComptonI} Kearns(1937)
o o3 seloside [(KNHS)Selolx|qt, AUAH o= Bam AuEL =23}
MA Aol Foll W2 HHRERBEM 7L /dso] i3 Yo =U=HEA
2oz =oych. EHREY Fol UoH 1946 ~ 194849
hexaethyl tetraphosphatef} parathiono] #tu]e] S-of uizjjof] AFRE @A
1948 dof ol& ofAo] iyt Zulol-Zofe] Ay wdo] B3 Egn
(Smith®} Fulton, 1951), HZ&KOA &= 1958 schradan =34 ool &
o] B3 E 3t} (Seiki®} Matsuo, 1959). fEjuteloldE= FE(1969)7}
parathion2} kelthaneo] th3t Huto]gofs} Alzhgole] x|l ANyPd g
A& BI¥ o]F dicofol, fenpyroximate, pyridaben, acrinathrin,
anitraz Foll th¥t BAAYL 23 A3y Udedo] 8 5(1995)% K 5
(1995)0] oj3) B9 u} glct

HRE(1979)0] wl2d BRKBHOZTE It BEHE 23S RRR
HoldE of 2F ol A3Ae] tha] FAlol Ehiko] Brle RE xE
EHitk(cross resistance) o|2lil 3lo, oju] §F FF ofAlol= Ay
4& dvehiv EletAe] disfdE 23518 Z4de] Fukshe 39S Wil
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M EEH# (negatively correlated cross resistance) ojziil ¥t} =
8 2F ol ABAE Aeslds o HUle vy 84S HAKNE
(multiple resistance) oletx ¥tch W H— RETFII Y EHig
HAHLES st Zol 23] eldAolx AYPES UellE 45 X
EEbigoletn s, FAlol Exist= ohE BRETF 3| E} A3Adx
&3 & Ul 3¢ HAER#o el Yotk xEEHM BT a7
v AM¥E QFol oolAl, olnm] U3 AyY wHAUESS #HUdsted ¥
28 F ohe} o] YA MY WAUEZY F4& #3sl=d $2
STt (Scott, 1990). 53] |22 REFH A LS dsixE BGF BN
59 REEHE pattern F#o] W=A] AMgEHoof st AI7A=
HBRERE A 7el BRBB iy xEEHAHE 771 ofe FZ%
Aol olth. e} dicofol it FHutolgol: o8 AT Be¥mel

£ Uehde 2oz w2 d7atEed s Eabt oled,
£ dicofolz} £Agt RERE JFA diallylcarbinol Al kel

i o R
Kono(1985)
BCPE, BPPS, bromopropylate, chloropropylate, proclono 18] PPPS$}
HBAR MY acephate, dialifos 228]3  ESPO]  tisy,
Fergusson-Kolmes(1991 )+ amitraz, bromopropylate B! chlorobenzilatedi]
thdiA, 2eln Z 5(1994)2 amitraz®} acrinathrinof cjs] vjz3 2
ZEEHRES Bat vl oot wheb REE A 3E FrtolSoie] 28
B&Ho R thAsly] sl el BEmete] XEMGKS HUF K0
Bigr$o] AR Zo] viglz sirl

B - Bomle] Ba Folol Aol B - RE, BH AN B
fE BY B 5ol e ZUE HUsts A2 AU E& A
g T3 oA e HE o] B3 AM= Harris®t Svec(1968)0] ZEAA]

nlunl (Rhyacia ypsilon Ret}3} dark-sided cutworm (Euxon messoria
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Harr.)o] §3o) oloid w#i7t ol whel DOT, aldrin, dursban,
galectronz} & Al3Alo] cisle] Mol WA F/Iche Ryt wl
olth ol W& tAVL ARl wel RAMe 37|71 Sy ¥ ozl
FEfol FEINA RaN e HEBE7 24N dEos Rolu, BA A
o] 4EEY T 4{LBaYQ WS AFAH Ui HES IR T
AE viAY £ P Ao ¥k E} K F(1980)2} B F(1996)2
%9 44 & iAo o, Kin 5(1992)2 diflubenzurong
ErielAn &2 2o HBBHTREEROE Aelstdsu @Wili7t F7H
o wiet AFo] izt AL AF F71 ¥ ohde} 2F =AY g -
A2 Ql W3tel 7]QlRicta stoict,

2 - BEHE A2E, R BE RE, KBS 7IEl ddof s
SBE HAEHC 232 BIER °l3lY sxolAd FH@Y £MAPolLt £
Fhol E8E nAE Ao dA cth ol A2 ERE AR }F
AANZEY £EMBAE A HB RRBBASR (resurgence)o] R
2] 2ojEolA ¥ IH u} glor} (Croft2} Brown, 1975), AlA] -Zoff WA
of glolA, o]l HT EAE 1A gz Ut

BEE K5 U BRH Foll o) AzhbP et @aste Azt ekt
BEe doll YA g3 u]AP ohel (Altieri &, 1977: Altierig}
Whitcomb, 1979a,b: Way, 1977), Zulol-gofo] MLABH U KW £FES
B2 Agso] RAEL BEA el JHENE @R ¢ BER}
7] gl A2tY A L Kl LMol YolA ol& #E UL of
ths| 2asicin ¢3A ch (Ahn 5, 1993; Oloumi-Sadeghi 5, 1989).

Haj ol tif-2e HRARBEH ] BEHES Rl Uiy o

23 gl (Croft, 1990: Dennehy &, 1987), ol2j¥t A3y E£AE 3}
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e £ & 30 Eiifg ERRS B KMog AHsie A4
RAME LTAM FRE2 cBol FAXKE Yeldos ALEs 53
2 3l BEEHEEE (Pesticide Resistance Management, PRM)& ®iks
A% (Integrated Pest Management, IPM)2] U¥-E o2 A8}y A|z}ts}
gdom (Croft, 1990), olofl 2%t K3y WHU7F Ftolgolo] H oM
BIE3 glt} (Croft %, 1987: Edge?} Janes, 1986). ¥t AlzpL}Foj
7145k Golfol titt HAKAEE UM JF T8 242 KK
& FolA| U BEEC] Y BEMe MU & 4 dd, ol 9
ool A pyrrole?} benzoylphenyl urea (BPU)% BEMISS W& A¥NH,
U Bl A¥EY 9 EREANT HYY B3E AUE FHold kéY
2 2 gE2H A EZAE pyrrole?] 79 chlorfenapyrzt, BPUS] 7 ¢
oll= flufenoxuron, flucycloxuron So| 2 Aulo]-gol Bifkol| MAEA
T} (Ahn %, 1993: Ahn 5, 1996). =3 BAHS A8 B¥EHY BL
4 REE EHEY] REBS EEAZL £ S ¥ oz, BHE B
Ehi#S Holt Solfd] WAtz Zatxolehs Zo] ¥3A wded,
Ahn $(1993)2 flufenoxuronz} 4:%29] flufenoxuron EUAE Alzigdol
AMelsted g of Hujol ot A4Sl E HAFL2 WAY £ 2SS B
2% ut Qlch
AiL(1981 )= EHig F8o] 46BN HRE 95t 4B I3 Uy
A v} gled] I Rl ReR BHEE B4 3 2AXRS §
3 oid BiF Y] AHEFAE U FEE 2Pl Fojvh FHx KRG B
e &8 £1By == REEY Fi 5o o3 Bl dshEe
Bl BRSH B, Atz FHA] Bfgols ol x84 ozt
UES Aot sle Bilol A&3AM 2 #ES FUisld BRE BRENY
Hoj Mo BEE BRE FUste drloln, Uizl <A BMERY Bl

lo o



Ae olde] AFelM o A4S JI2E HHE FMol iy NES
FRUche Zojct. a8y el gl F¢ BAdALE AF7HA] ol
T dFY Aol AANLE YA Yo} olF HHE SolY BRAM
BB BIRS 3ol olalgo] Wakd o] Aidolth

metd & FRolM= Atz Fujol ool R# Eb BES ci
8] 471x] A2 £shadch. N BEEZAE= A3 Fa Aol
Fufolgolol thyt WEEHE BUHTS U2 HA Aty
o] Huo|Zol] EHilk RE F=F etsidr. FHA BMEAM= F2
BAISO] Ui Fufol 8ol REEHAES BROIAN ZAst TAHA R
BEFE dustaden, AHx RS Fiololet BHEE Rkl By
BRY 5 o= REFRS U8 Aol Aol ol M2 E MRS
te WHE Adstdon BRIOE 4] ©AENA 2o AXE v}
go mapAel il A ol-Sol FHMRS Mistz} start



H2E BB Y HE

B At FHubolSole] MMM btk 2

ag

1. BB

BR F2 A3 Ed OF, 5 UFE, 24, 24, £, a1 9
o abx] ol AziRE ApzbQdellA 2§ Auol-gol (Tetranychus urticae
Koch)E MBIl BRAIA £%KE ol&3ldct B2HE R (SS)
2 199340 B&e TEM L0 FEAE REEERES] RUEE &
+E25E S8 ol AYol Abgsidct Hulolgole] MES BHF # 35
7t ZAR" ZQF (Phaseolus vulgaris var. humilis Alefeld)& o] &3}od
BiFE 16L - 8D, EEE 25 * 1C, HBRE 40~60%2] ZAslolA o] F

of L

2. B

AHol A& B¥m = HFEWARGER azocyclotin 25% KFH [1-(tri-
cyclohexyl stannyl)-1H-1,2,4-triazole], H|sA|¥|2}&% fenpyroximate
5% FARKFH [tert-butyl (E)- @ -(1,3-d-imethyl-5-phenoxypyrazol-4-yl
methylene amino-oxy)-p-toluate], o}FAAE|Z5% propargite 30% X F1
B [2-(4-tert butylphenoxy)-cyclohexyl pro-2-ynyl sulphite], I}2|tiz]
+5% pyridaben 20% K¥F# [2-tert-butyl-5-(4-tert-butylbenzylthio)-4-
chloropyridazin-3(2H)-one] o]t}



3. £YHE

= AYel AMSE AHREE-S WP (leaf-disk spray method)S A}
E3lgith. BRFHK JEY 2T ¢S PABE oW YHE (0 3 cm)
&, At (5 x 2 co)oll B8 HA 9ol I UM 30 uiele] ¢4 K
& BT 24 A% ¥ A KBAL Wo|FstolM AASND FH
A RESRE BAstAch Mz ABESS IR 16L : 8D, BREE 25 +
1T, HANRE 40~60%2] AN RESI] He] 4847 Fol MRS
ZA18tg o0, oiE F=E ROT A=z uf MBAL} 270 o4t
Zo|z] ofod F2 Aog NFsyrl KBE NBE £ A7
& B¢ Abbott (1925)2] 2o ule} MIEFM/ES F31dc).

PHBIEREM LCo (50% lethal concentration) Zt-S Raymond (1985)
2] Probit analysisol] ujz} At&slgom, EHi#H resistance ratio
(RR):= RR = EF/t #R4k BN PHIBEREM/ BRE Rt ff-’-&ﬁ?ﬁ
REE(HO] ulel WSt

2% Dicofol, fenpyroximate, pyridaben Hjik
Fite] BN XEHi&

1. pt3ta

Dicofol, fenpyroximate, pyridaben ¥k FR#t-2 #8 2 B HlffiolA 7)
a3 g} o] ZF RAlo] tidte w2 EHHS B i EER
YFE EBZEA|AM dicofol, fenpyroximate, pyridaben®.3 20 ZtZo g
203 MK AL 2 A 0|8} 242} DRw, FReo, PReo &2 7|3ttt 3
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o] MUE Lo U BEE WMEHY L4 HuolZolE AFSIL AUe F
dZol FHR REXE FPRol =4 Ude =2 FI3] Az v
A, FoolA BRY ¥ 3IRFU HEstAcit 8BEZ M8 42 HE
HA 42 A BeF ol thi HRFY dol i Hopd2 SolES 8

MAA KRR BWikoll AH-g3talch

2. ptARH

A¥ol A3 PWEH= H4H abamectin 0.6% FLH {avermectin Bl
[mixture of avermectins containing>80% avermectin Bla (5-0-dimethyl
avermectin Ala) and <20% avermectin Blb (5-0-dimethyl-2, 5-(methylpropyl)-
2,5-(1-methylethyl) avermectin Ala)]}, H#%&EER azocyclotin 25% KFi
W, HMEER dicofol 42% FL# [2,2,2-trichloro-1,1-bis (4-chlorophenyl)
ethanol], I AE0|E=% fenpropathrin 5% FL# [(RS)- @ -cyano-3-phenoxy-
benzyl-2,2, 3, 3-tetramethyl-cyclopropane carboxylate], fenpyroximate
5% WEARKFaM, propargite 30% KFM, pyridaben 20% KT, ¥|2t&RK
tebufenpyrad 10% XF1# [N-(4-tert-butyl-benzyl)-4-chloro-3- ethyl-1-

methyl-pyrazole-5-carboxamide] o] ¢it}l.

3. EYBE

E dgole RERFYS dold AFY MBES AHEstach BFR
387t A ABHE YWE (0 3 cm)E A (5 x 2 co)oll BS A4 &4
of ¢4 ¥ 30miely ¢R M@AS FFstded, 242 ML RS
& du|AstolAN AT £54 772 ARsict. AE AMES
8RS 16L : 8D, EAEE 25 = 1C, HBRE 40~60% ZZ3jolx By
sto] Az] 48X ZH¥o FEMKS ZAlstdon, Ao Ff= oA AM2F 6



rl Lo} WL RTE zAbslel FARS Avsidc was T8 2
S MA@ 2o| ol Yoale RO ATHS o WAL 270 ol 4
&holx] elom Fe Aoz PAStPTh TN R & AN

A& 7§ Abbott (1925)2 Ao ulz}l MIEFARS Tl PHRBITR
EES} EHMEE LR ARl met Aastac),

B3I BTN BB

1. ptA&

2 Ayl AHgH Huto]-gols BRE SS F#t, 7/ BtuR EER,
glufosinate ammonium #PIK RHE (GaRis) U AN AF3 M EH
# 3 k& (DRw, FRx, PRx)olQlTh GaRis F#MS B2 Rt
glufosinate ammoniun® 2 RIS o] &3l LCnd WAELE 20d
o2 15t FUA Mkt BARMSAA 4, 29 T2z oit
A EERFES 19963 olF A9 Aol 2AsIG o, %, ¥,
S4b 33 ZAAAY ERFS AHERE REMBHKGRE BEaRdA &
ol Myl AMg-3tHch,

2. prATEA

2 MdYolMe FREE R0 BREMY glufosinate ammonium 18%
{ammonium 4-[hydroxy-9-methyl) phosphinoyl]-DL-homoalanine}, glyphosate
41% ##H| [isopropylamine salt of M-(phosphonomethyl) glycine], paraquat
dichloride 24.5% ®#, (1,1'-dimethyl-4,4 -bipyridyldiylium dichloride),

fluoxypyr + glyphosate 6 + 20% ##| [1-methyl heptyl ester of 4-amino-
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3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid + isopropylamine salt
of N-(phosphonomethyl) glycine], bromacil 80% XF1# (5-bromo-3-sec-
butyl-6-methyl uracil), sulfosate 40% ¥ #| ( M-phosphonomethyl glycin
trimethyl sulphonium salt), oxyfluorfen 23.5% FL.#l (2-chloro-a, a, -
trifluoro-p-toly 3-ethoxy-4-nitrophenyl ether), terbuthylazine 80%
K F i (N tert-buthyl -6-chloro-N"-ethyl-1, 3, 5-triazine-2, 4-diamine),
oryzalin 40% #RAKFnH (3,5-dinitro-N* N‘—dipropyl—sulfanilamide)%
ZAlstadct.

3. £HRE

Hntol-gole] 2t @MBoll whE glufosinate ammoniun®] BARBR Z Aol
AHEE RBEZRFYL dold JdIT MBES AHEsiolch BSME#
(ovicidal activity) E®& 1.5 cn®] ZeF FEhol Ao gof &R 4
%<& soute]d AFst 44 ¢ ESAIL U RBS AAY ¥ &
o] ftF=ol At HeF dol AAE Azlsideod, Hl U FA/E U2
PEAZ) ¥ A3hes ESTAIYL =S of kB W FEAS Y| F st
AL ¥ A4AE Ae|stdrt. & FF+ oAl AelF 6dx] ¢ B
P& ZABIY MRS Aidsideon, @3 T8 Z¢e mazt ¢
o] 48X ZHFo] AIFES ZAISHATEH

B E 2} glufosinate ammonium®] BIEHEZLS] VA= BXE SS RS
o|-&3te £ dd, AHEHE BEZFYLS dolA AFT WEPES AL
£3l9 0 glufosinate ammoniumo] A2|¥ A|25& 10, 13, 18, 22, 25
A 32T off NI EEB 4817 T HAst] AHE AA st +
KBIEMBE(E = Raymond (1985)8] Probit 4ol et At&stgich
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4. BEEHOH

BeAREH o] Huto]gof FEMR| iy HEWéE BT L Sheffes’ Test (P
=0.05)2 AA] st on FERKS S ol arcsign square root Zk
oz WMRAY F MAAsHTt (SAS, 1989).

A BTIM Glufosinate ammoniumz2} A F¥M
7} KBl vjx= 8

1. gt

£ Ao AM8H K2 F9¥d (Harmonia axyridis), W E&=e]
Eol (Chryopa cognata), ol-&Mx212} (Orius sauteri), &Y 209
A%l Scolothrips takahashii W Zido]2]-gol (Amblyseius womersieyi)
g ol&3idrt. Fhddle 19963 44 49 KWL HFtiol Y3t
don, AGELeIEolE AEt) BREMHBAR RAEHBHTE
A 2gLot BeolFARE (Mzus persicae Sulzer)& ol RAAH
tden, ok 19969 KR FEMl A AtztdolM 233ty F
Blo]-gollE Holz RARAF stdA Aol AH&stach A"zl ol
A3 Kol HEFS SR 16L : 8D, FWME 25 + 1T, HAHRE 40~
60%2] ZZAsojA] o] o] Hrh Zgolz]gole] AS, 1996 KE o)
Re Ao AYste] RIE R#E FuolgolE Hol2 RREF
slodony, BEE 16L : 8D, BAAEE 25 + 1C, HANRE 60~70% =4
stol A |FSIACH

]m
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2. BARH

2 A B Polde BREHY glufosinate ammonium 18% HH 3 B
el pyrrole% chlorfenapyr 10% #HRAK R [4-bromo-2-(4-chlorophenyl )-
1-ethoxymethyl-5-tri-fluoromethyl-1H-pyrrole-3-carbonitrile] 2} 7|El4 K
HEH flufenoxuron 5% 53#ktd#&# {1-[4-(2-chloro- a, a, a-tri-fluoro-
P-tolyloxy)-2-fluorophenyl]-3-(2, 6-difluorobenzoyl) urea}, I]2}&%
tebufenpyrad 10% KM E HtARME AHE-slaic).

3. BRWME

BEEARREI ] Kigkoll ch¥t 32 MBEBBWME (Insect dipping method)
AHEste] Aujolld BEZAR sttt $HRABES 1523 REMIIAZ KR
Al F YALZ ghE 2Rl gol BKol 3023 BRA e & ¥ MBI}
2y BRE &UT RHBEE At Fhddet Stz ol
25, BB gde o HdslEe &A HeFE Ak (0 10 X 3 cn)o,
BR#ol 2 ik U WA 0 10 X 15cn 272 HRoIA AYsiHon
HolZ2 EFolFIINES FE3 F23tch ofR:Uxjt 2ol gof
$HES Hutol oyl H£EY BFH 3TH AT EHX (0 3 o) FE
¥ o2t uA Bt Sl HA &9lo gojFact

£ HEL BF old K £l U RAS A 484 2H¥o] AR
< ZABIGen BES Y= RO A=HS o MBI X0l
ol £ Zlog st Fohdd o2 AH¥ old WY $H@
& AASH 5dA 7hx] BEHA] UL A& F/LE 1AL, EXIAY
dol B¢ dol EY FHEF E718 A 724 Fof seynGes
BAste] SRRk BiH SN2 BIE RFE FAsigch =3 Hdsl A
f= U277 2F AY of 712 BLEHA] 4 RE /LS sl
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PHBFEMEM = Raymond (1985)2] Probit 4r#tikoll whel Ab&stact.

4. BAXKR

NEXBRE RREAVBEAR R 4D (‘F2] KMo HEE A
Astdon, BEEHE 19963 79 190 Az = e Z} BHL RE R
B literd abamectin 6 mg (Al), chlorfenapyr 50 mg (Al),
tebufenpyrad 500 mg (Al), fenazaquin 67 mg (Al) o]gtl. o|5 ol
i AL KR wEs oAl Al ¥ 25U#i7lx] 59 P os =a}
Holon z} Al U 2081& A3l sif WojFstoly & A
Y RE RE B (HB A ¥ KBS £8KE ZABIACL olE
XBE: FogE Res 3=3S o MEEIE &3 olA] gdod &2 A
22 F3sdct.

5. #ataH

FEdRo] thyt F K-S Sheffe’s Test (P = 0.05)2 ARt =, &
#sr#Hr Aol arcsign square root ST WA F AAISISC) (SAS,
1989).

58 Glufosinate ammoniumo] Z1v}lo]-Z-of2] 4-4psp
i fetol] njx|= &

1. $tE8
2 APoME B B2 SS R BMRE RIS -glufosinate
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ammonium® 2 LCxpo] WEKEOES 209 zZtH o= |5iR Qb WKkAlY
GaRis %#tS ZAlstsdch

2. EYWTE

Anto]-ofl M5z SS R#M A glufosinate ammonium HEH#E GaRis Rk
o] otz E@ol WBES 0|3t glufosinate ammoniung 2t2}e] A Ell
TSHIERE (sublethal concentration)ql LCi3} LCioo] BRO S Hagh ¥
48117t F Alopet2 (EEETE <3 WA A BHEIL ANelmgA S Fd
Z ¥R (0 2 co)oll EMisle 2 THoZ EFK, We, ENY &
PR U gHE APt

3. MEEHAIT

Glufosinate ammoniune] Hifolgole] AEEHH Baol nxe Ane

Sheffe’s Test (P = 0.05)2 H¥ES AR stact (SAS, 1989).

68 Glufosinate ammonium?] A}2}H H BB
y

1. $tARA
2 A¥ddA e IEREYE RB BREHQ glufosinate ammonium 18% &
i, glyphosate 41% ¥ ¥, paraquat dichloride 24.5 i’&m% Z A&t}

2. ABHE
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ZNE $43 4T B U ZE 2 42 4ol glufosinate
amroniunz} 2ffRZEMZ A= glyphosate ¥ paraquat dichlorided ZtZ #)
BEBMEQ 300% 300 nlo] REOET A2sich ME Riic At FA
fae] MEFo] 20~30 cn AFY 54 20U ojdlen, BREHMREE Ael 20
d ¥<l 64 9Yol Xalstdcrt HEL2 IRWLE Azt e, REEE
EH-2 20 n'oladth. olE Alztglo] oA o] o] U RS ulio]
(henri crabgrass), % (mugwort), ‘HE (common chickweed) To| SRR:E
& o]lfgon, EAlE (water foxtail), Bo] (shepherdspurse), LW
(horseweed), 71E} HH Fo| WA AJeisicth

FTE Aol A2 Hutolgol HNETE B*R

1. 19954 EH
7t RERH BN

2 Aol oMY ARBEME tebufenpyrad 10% KFM, fenazaquin
20% WHRAKFIM (4- tert-butylphenethyl quinazolin-4-yl ether), azo-
cyclotin 25% KFi#, fenpyroximate + propargite 3 + 10% KTl [ terz-
butyl (E)- a-(1,3-dimethyl-5-phenoxypyrazol-4-yl methylene amino-oxy)-
p-toluate + 2-(4-tert-butylphenoxy)-cyclohexyl pro-2-ynyl sulphite],
tebufenpyrad + diafenthiuron 2.5 + 20 % KR {M(4-tert-butylbenzyl)-
4-chloro-3-ethyi-1-methyl -pyrazole-5-carboxamide + _ {M-[2,6-bis(1-methyl-
ethyl )-4-phenoxyphenyl]-N'-(1,1- methylethyl) thiourea} ©]%itT}.

RERH VPSS 25t & PREH 23l ojun] ZREJI u#EH ¥l
¢l tebufenpyrad®} fenazaquin®] RkZiE Hulo] ol &, i, HM
o ol thyt ERO olojA 9] A= LI MBELS 183l de
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o] 853 Q¥ azocyclotin®] Au] & zle} vlasigdct

Dicofol EHi#E DR F*#, fenpyroximate EH# FRw R#E U
pyridaben #H#E PRo F#ES] Fulo]lZo] mMaol iy glufosinate
ammoniun®] BRI S| BIRBHRE oM dJT MBEE AHR st BA
stoith o] Ffol oide oAl AelF 6dxiel U ML FFE X
Alste] FERES Adstden H4@z FRY ZF9e KA vz
A e| 4841 Fof FEMEE XAStAc. PHRBIFEMEM LCso (50% lethal
concentration) {}2 Raymond (1985)2] Probit analysise] wle} Ab& s}
=2

gmio] Hutol-golol ci¥t FA PBRHER KBRS 1064£ ¥x'7}
ME 6p, 7I12 30 T2 Hold FIE P Fddol £La43 Az
QoA AAjstded, Fe golt 2-2.5 m oldch BEM A=
2,200 liter/ha %4 EA}7] (JPS-64-4A, FUTYAIE AML3}A liter
% fenpyroximate + propargite 20 + 67 mg (Al), terbufenpyrad +
diafenthiuron 25 + 200 mg (Al}, azocyclotin 63 mg (Al), fenazaquin 67
mg (Al), terbufenpyrad 50 mg (AI)Z ES T ANsigct AxtaEMe
Az A7l Sof WE 4T 3~4 uielo] YME ofdd 19959 74 259
olglrt. Autolgol EEF WELE 2 Mz HE Hol 1.5~2 n oA
LY 309S BE ANe¥ 59 BFo2 Ao Y WojPos oS
A BE RE B Hujolgolo] £BKE 2 BIdon, S8 ¥
g Reg A=d g o MR 270 ol &3l o &2 Ze
2 AFsigch AR REEE 5K olglen HYL 3RMoE M4
stadcth. BHERMU (protective value, PV)& MREE 20 ®of o33} 2 4
of whe} &3t

PV = (1 - Ta/Tb x Ub/Ua ) x 100 x Ub



Ta = H2d FAHel72 ol WE

b = Held Mel7e Sof Us

Ua = Ml 208 ¥ £A27e) Sof Ux
Ub = Az} 209 ¥ Hzl7e Sof WE

L. Aol golle] HHBER

371 A8z A—3 @AM AAstAE glufosinate ammoniun?]
A2l= 1995 549 4Uol], BAEM Ael= ol WHEIL FE 3~4ute]o] @
NE wid 19959 79 2590l ¥t Glufosinate ammonium} FEH|
£ literd glufosinate ammonium 540 mg (AI), fenpyroximate +
propargite 20 + 67 mg (Al), tebufenpyrad + diafenthiuron 25 + 200 mg
(Al), azocyclotin 63 mg (Al) &2 Ae|stdct. Aol goie] W= 2
AHel¥ LR 422 Fo] 1.5~2 n o4 UFRY 30U A3l 3¢ &
nZLoE ¢S AN BE RERMY £AME RAISIAC)

=
ARAREZE Aol nj2e FYS A A3l 59 3¢7 FHM
o, 54 st ol RXol Zikzt &R Ae)siadch

2}, MEEH O HT
ARBH Aelol o3 HAnlolSole] HEE= Y HEBIHS Sl
W, &£@&EL arcsine square root ULT WAY ¥ HLEBHWS 319

Scheffe’s Test (SAS, 1989)2 A2|Zt F&K#E: (P = 0.05)& MESIATL

2. 19964 X
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7t RERH 2R

AARME = chlorofenapyr 10% HORAFIH, chlorofenapyr +
fenbutatin oxide 2.5 + 2.5% YRR, chlorofenapyr + flufenoxron
2.5% + 2.5% itEH, flufenoxron 5% &M, tebufenpyrad 10%
KB 9 fenazaquin 20% BRATBME FAIstdon, ol AdAES B
823 & (company recommandation)ql liter%} chlorofenapyr 50 mg (Al),
chlorofenapyr + fenbutatin oxide 25 + 150 mg (Al), chlorofenapyr +
flufenoxron 30 + 40 mg (Al), flufenoxron 50 mg (Al), tebufenpyrad 50
mg (Al), fenazaquin 50 mg (AI)ZE 3 e|stgc}.

19959 FAXBOIM LY BENES HQY  tebufenpyrad}
fenazaquin®] A AlzpdollAM o] BhEx HRE AP f8iN A7 = &
B B 424 pedold ol WEF 2T 3~4nfelof] € 1996 7
4 199 £=yE A=, 5U BHHe = 159 e ZF Ae| 7 uRd 309
< ATl dE AT EE BRERMES] Ho| o £BKE ZAlsly
Tl REEE St oldlem MEL IRWEE AMAstdch BRMEs A
20470l 19952} &2 YYPo g At&siych

Hupol-Zoliet Alzbgole] HEMY Bk BA BHS Aslod, A
¥ fafio] MRY MEABE RELAHBAB KB Aol A gof
WE7L 9T 3~4ntelof ¥ 1996 7¢ 1993} 8Y 2o ARBEHIE M
fistdeleul, chlorofenapyr, chlorofenapyr + flufenoxron, flufenoxron
o] % 2@ Ae2lstedem, chlorofenapyr + fenbutatin oxide2}
tebufenpyrad 7Hof 1@ Aelstoict. Fujo]-Fole} Alatgoie] BE=
Az F 25U7x] 59 BALZ 7t Aete R 209US 2 <L
A BE REREE Huto]gol U AhSole] 4£BME ZAlsigct.



AP REER SK older 3RMoR A stadc]. BikMis A 159
w9} 25U=fol 199533} 22 WPog At&3tgct.

L FutolZol o] % IBhER

MEXBE RELQGPBAR KB Azd (FX] GKf)dAN AES
A slg o, glufosinate ammoniums 1996\ 54 20z} 74 19¢do) 2z
7} 540 mg (Al)/literd BEE |l mEBEMO] w2 glufosinate
ammonium®] A wlo]-g-ofe} Al2}-ol (Panonychus ulmi Koch)oil th¥t BHERFX
BE zAstdct. BEHE 1996d 79 1993 8Yd 2ol Ae|H e 7
otz Mgl T litery abamectin 6 mg (Al), chlorfenapyr 50 mg
(Al), tebufenpyrad 500 mg (Al), fenazaquin 67 mg (Al) o]t} |

Glufosinate ammonium pREEEIMC] w2 BEEHIESY EAe2
glufosinate ammonium F-X 2|78 7 abamectinz} chlorfenapyro] 74
1990)) Az|¥gen tebufenpyrad} fenazaquing 8¥ 2ol A 2| % it}
Glufosinate ammonium 1@ % 2E REES] 7Z$ abamectin,
chlorfenapyr, tebufenpyrad, fenazaquin 2 74 19def 1@ET Ha|Eqd
ch. AHuto]Zolio} Atzt-gole] ERK WHE 1Xx ¥BH BE ¥ 30dA71A
59 Ao zApsiden 4 gEES] URY 1594 22std 3y &
o] Z3lol A &g Ay RE BE BHE £BME ZAStdch A¥ES
REEY Sk older 3RELZ HAlstdct

ch. RE

FA g7 Atstell oAl GBS AP #1%o 59 F&F o7
goll, 59 k=7 olfl ol EHE} A& A st
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et ¥EEta T

FAlA Helof 2yt Futo|gol WEE Y SUAHS o,
4 @ES arcsine squre root PO T MBI ¥ SEWSHS st UA
Scheffe’s Test (SAS, 1989)& Az2|Zt H##E (P = 0.05) AAsc}

3. 19974 KR
7l RERH AR

2 Aol glojre] AR REM = fenpyroximate + propargite 3 + 10%
A F#H|, fenpyroximate + bifenthrin 2 + 1. 5% K [tert-butyl (E)-a-
(1, 3-dimethyl -5-phenoxypyrazol-4-yl methylene amino-oxy)-p-toluate +
3-(2-chloro-3, 3, 3-tri-fluropropenyl )-2, 2-dimethylcyclopropane carboxylate],
chlorfenapyr + fenbutatin oxide 2.5 + 2.5% #HRAKFIM {4-bromo-2-(4-
chlorophenyl )-1-ethoxymethyl-5-trifluoro-methyl -1H-pyrrole-3-carbonitrile
+ bis [tris (2-methyl-2-phenylpropyl) tin] oiyd}, tebufenpyrad +
diafenthiuron 2.5 + 20 % K¥I#, amitraz + bifenthrin 1.5 + 1.5% F,
i, azocyclotin 25% KFI#, fenazaduin 20% HARAK T, tebufenpyrad
10% KFI# o]t

A IEHI] HntolGolo]l thYt B BFRHR KBS 1064E "¥x]' 7}
AS 65, 72 30 2H0E Nojd ZJIE HUZ Fde] AAY A3t
ol AAlstden, e gole 2~2.5 o oldch ARRE A=
2,200 liter/ha FHR BHE (IPS-64-A, $UFTUANE AHE3}H liter
t} fenpyroximate + propargite 20 + 67 mg (Al), fenpyroximate +
bifenthrin 20 + 15 mg (Al), chlorfenapyr + fenbutatin oxide 25 + 150
mg (Al), terbufenpyrad + diafenthiuron 25 + 200 mg (Al), amitraz +

bifenthrin 150 + 15 mg (Al), azocyclotin 63 mg (AI), fenazaquin 67 mg



(AI), terbufenpyrad 50 mg (AI)E AlzpLiRoll REMA stach ARRH
8] Ae] A7le Sof WE AT 3~4 nfelo] UG wiQ) 1997 74 10
d ojsict. Hutolgole] EEEE Zt Mel2d #E wol 1.5~2 m 4 o}
o 308 RBH A2F 5¢ B Asie] Y Wo)FoT ¢S A
A% BE BEF B Filolgold £AKE XAt AR B
BEE 5% oldeon UYL IRMEE AHAstdch PR MR 15d
wofl 19952} -2 Kol wlel At&stdch.

U BE
LRARAZY Aol A VL 2ABLY] Hslo 54 F¢Z HiM
o, 59 3¢ ol RXoll Xkt 5k Nelstgct

th. BEEHHT

AARE AMelo] ¥ FHuo|Zolo] MEM MIMES arcsine square
root }4OT WM ¥ HHHPIS Slo Scheffe’s Test (SAS, 1989)2 A
2|zl QlojMe] HEE (P = 0.05)& WEstAch

8 Azt L W x3to] Sloj Ao R BE

1. BeAREA

o AHe Az} ¢ RESZRY BREHRES Ho|HA Aol g
st B@EES Uehdx] don X (AdAxte|Eol, ofEixUA
q Roday)o] Sido] W2 KREM glufosinate ammonium 18% ML}, 3
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2to]-gofoll ch3fM = TR A H2hS el HEA KgEo 430 32
pyrrolesk B chlorfenapyr 10% #RKFME FAstcl.

2. T RBY

Z7= 4 422 Al 9 ZE G5 9 43 Akzkdol 10 x 10
g2 EHS BY ¥, glufosinate ammonium Al}loilA A2 HHE
BASH= AI71E Yl fmstded, £ Al B9 59 1993 8
¥ 9doll, F FH Al F9 59 23Uz} 8Y 13Yof ZHZ} 3005F
% 100 liter (54 g AI/3005F)2] ;S MAmstalct. Chlorfenapyrd] Z-$
ole AAZ HutolZol7t B&sHs A7IE st Aelstded £d A}
o] Z9 79 1043 8Y 5o, G 29 Ay F$ 74 12¢
2} 89 7o) 2tz} 300%%E 500 liter (50 g AI/3008F)e] orarg Ab¥3jod
REEMI W RHNE LS AT F P/ 3o glufosinate
ammoniumz} chlorfenapyr®] ZHg #M& st L3 BESHS HE
of ulet E£A3s}eith. Sample core (3.5 x 10 cm)& ©|-€3t 2} A|8Fof
A EEE 1S 235t LA sieveB AE F EMo) o] &3t}

Glufosinate ammonium®] Z<$, EY AlE 20 g& & 150 ml 2 3087
‘BEY T AUAXEZ BERB dtoch BolX#|BlE (AG 1-X2, CI'y,
50 - 100 mesh) 20 mlE& B2 FHA|7 ¥ LI AR HHHS 5 o/
2 WA, 10% acetic acid 50 mlE #fEE AHYL ¥ FAE 150 wlS 3 nl/
%2 glufosinate ammoniumE FMHA|ZTE o] BHEKS WiE wE AU ¥+,
RE BES acetic acid 1 mlof] €3A]7]3 LA trimethyl ortho acetic
acid 4 nl & 713l AES 2, 100TolA 247 o HHT ¥ 40C
o|stoll X BIBEEAIA 7IAIZolE ety (Shimadzu GC - 14A) 2 EA3}
dch. EREHL] BBRS glufosinate ammoniumg ofHolAElo]ER 3]y
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3to] 100 ppno] BFREEES ZASIE UA ol BELSENH 0.1~5 ppod
ERARS AW gas .chromatographyi SHsle] EMBEEKS BRESY
chromatogrami}ollA] @olZ peak height& 7|£2 2 MRS 2d3dct
B BRERS WMikol-utzl FAMIIACL BIFEHFS column BES=
220C, #HAO BEE 280C, RHB 2=+ 280CE 3o glufosinate
ammoniung ERk FHrstct.

Chlorfenapyr?] Z-$%oll= +3 M 20 g& acetinitrile/water (9/1,
v/v) 100 ol 2 30&7 BT ¥ WELKE RERE stdct. BE= +71
2 acetinitrile 50 mlZ AH3led ofo] MWE=2 Usiach WEBEKS 5%
NaCl € 100 mlE 2M3}3 LA ¥ito g 2@ 2 ¥ Ysisdch ¥
A S K sodiun sulfate2 K4S AASIY WEBRESIL A
FERIIAE o] &3te] BEAIZCL o]R & ¥Abo] o gas chromatography
(Shimadzu GC - 14A equipped with ECD)2 23}t HE#R] BEARS
97%2] chlorfenapyr& ¥ito.2 ¥ A3lod 100 ppne] HWIEKS A1
A o] EEOoTHE 0.05~5 ppno| EBERS ZABIL  gas
chromatography 2 2A13lo] HEMAKS ME 2} chromatogramAtollA @ojzl
peak height® 7|€o2 MERS A/dstdct HBFEHEHS fused silica
capillary columng ©]€319 20, column BEYE: 255C, HAD BEE
270C, WHHE BE= 300CE 3L carrier gas2A FERIIEE 2
ml/min®] WEOZ 3} chlorfenapyrS ERSH5IATE

3. Atz B

%47] Alzidde] EME BY ¥, glufosinate ammoniumd FEE S| 'UAPo]
4% A2E Yt Astded, 9 ALY Z¢ 59 1943} 84
9doll, Mt F9 AP A 59 23U 8Y 13l 47} 300H%



100 liter (54 g AL/300%F)2] RES HA3IA.2™, chlorfenapyrs AA]
2 Folgolizt UAste A7IE Wl Aalstded £ ALY F
S 74 10, 84Y 5U} 84U 25Yol, UF} I AANY FL ¢ 12
d, 89 73} 84Y 270 ztz} 300K 500 liter (50 g AI/3005F)e] BRS
wAsl] REEMIZ AIHE QAT F Al Aol BE S 3
stact.

Glufosinate ammonium®] Alzjol oMol B@ #F#H2 HWikol wel £
Astoch. B T2 (FEHE 43 oo, B 27 oo, R £71 0.0203 mo,
E 240 om)E 40 co® YIHFSIL VA UFS A2 {3 UM E 50 nlE
¥ F o7lo] Alzt BAK 20 g& ¥ch EEE 3 U & 250 nlvt
o A& AlRIge] Yol 3y FHhoM Uxstdct. Bol 2% MmBik
(AG 1-X2, C1'%, 50 ~ 100 mesh) 20 ml§ B2 #$3IA ¥ LFE ARY
WHYS 5 ol/82 WA, 10% acetic acid 50 nl 2 BEE AL ¥ @
¥ 150 nl& 3 ml/43E glufosinate ammoniumE HHA|ZTh o] BHES
B REANY ¥, BE BEE acetic acid 1 wmlol &3[A|F|2 LA
trimethyl ortho acetic acid 4 ml & 7}5lo] ZB®H S H32 100TC oA 2
AlZY @y BHYT F 40T o)ty BMEEMAIA gas chromatography
(Shimadzu GC - 14A)E EAsigdct EMGo KEHS glufosinate
ammoniumg ool EHO|EZ | A3le] 100 ppnd] HEEBHKS 2AIst2 U
A o] WEORYE 0.1~5 ppd SEMBEHS AWSIT  gas
chromatography2 5475t ERBBHK S MBS} chromatogran’toll A dol
peak heightE 7|&22 HRERE 2dsidch ERAK REARS Wikl
ulel FAMSIACE BIFEAS column BEE 220C, #AD BEE 280T,
WHE 2= 280CE 3l glufosinate ammoniund E& FHstgct.



Chlorfenapyr®] Atzjol QlolM o] B@ # Wikol whel S#stach
A &t 50 g& OolAHIE 100 m1&} celite 545 5g& 7}3lo] BEHES R
AU A2 RE W@ stdch. BEs 71 ofME 50 ml2 A
st ele] WE Ystoirh. MBS HH AFE ¥4 100 ol, @R
NaCl &9§ 20 ml, & 100 nl& 7I3l2 587 &Sl ¥yi MBS Ml
THA] ¥4t 50 ol E 7H) RBYT ¥ Y4 MHS st oo ¥ M
3stoct, it #H2 HK sodiun sulfateB KPS AT HE B
3t UM BR7IAE o83l REAAIZCH BREE ikl ¥4 5 olof T}
Al =91 ¥ ¥t 5 ol FEEE{L A1) Sep-Pak silica cartridgeo] E2}A]
712 YA ¥4t 5 nl#} hexane- dichloromethane (6/4, v/v) 2 ml2 JHX
A28 ¥ hexane-dichloromethane (6/4, v/v) 5 ml 2 [Elste] KE B
3t UM ERIIAE o] 83t EMAIA Gas chromatography (Shimadzu
GC - 14A equipped with ECD)E ¥A3jgit. Mo RERS 97%2)
chlorfenapyr§& ¥Ato T FMSI 100 ppmd] MFEEBEEKE ZAISIE U4
o] BWSZHE 0.1-5 ppnd] FMAKS FMSIL gas chromatography £
sl BB MBS} chromatogran’tollA] Ao]3 peak height& 7|
Zo07 BBRS AYstATt. BIEHEHS fused silica capillary column
& ol#3don, colum BEE 255C, HAD BEE 270T, MHE &
Bt 300CE 3}43 carrier gas2A] FEFIIAE 2 nl/mind] HELS 3}
o chlorfenapyr& E& ##3tgcl.



BIFE & B

I A2t ol Sole] BEAM Ehi# ZUH

‘?'J

Bz 9l 87) MRS Aol M REY AlzpEuol ol 43 B
#| (fenpyroximate, propargite, pyridaben, azocyclotin)ol th¥} SRsTH#:
S ZARY A3 R W BE] ol uel dAo] iy BEZ#o] FAclst
ESIL Lt (O] 1), g2 = dit, ZA, OF FF A9 EER
oA VA W] ET7 BHHAOY Z4, 47, +4 9 UFAY
EEF vy ¢ EHS Jehiddch olaY M BRE ETY
4+2& BMHLE il UElatstl, fenpyroxinate] 2¢, HEHEL
(RR)& 18~237f 24 cti¥-£9 2|9 EHFIM &2 Eiito) U=
Ade Aoz ueitoy 53] o4t E#H (RR, 237f%), LT EEE¥ (
108f%), ZA @R (RR, 89f5)ollM VA3 H¥Hdo] Udstdct
Pyridabenoll thsjM= ofil ME8R (RR, 78f%), A EEEH (RR, 51f%)
oA &2 HHito] UUHI U A2oT yeltoy, 7El Ao @@
oME 6~1118Z vy 2 s HEiilk Y& ¥l Azocyclotin
o] ZARole ZAE A9 2 ERBAN AYY Udo] W fFo
olct (RR, 1.3~5.8f&). o|¥ol propargitex= AFAY ERFIN= EH
HTT 39. 482 w2 FEOINUAT +UAY EERS 0.315 T EH
HHE Bo gk MUY U = WMRI}F At

871 ik EREElA A HIM ARY Uy BIPE A
2 A3, 2 #ig BB S propargited] tiyt K} azocyclotin



o] EH#El Alololl, 18|31 pyridabenoll TiRt iEHilEH 9} fenpyroximate
of Uiyt |HEL Alojoll B HEMMRES Ro4Fodn ol5e HMGARK
(R)E Hi%S) 7% 0.82%.00 ##E0.780IAct (27 1).
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Figure 1. Relationships of resistance between azocyclotin and

propargite (A) and between fenpyroximate and pyridaben (B) in

field-collected populations of Tetranychus urticae.
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#8288 Dicofol, fenpyroximate, pyridaben ¥k
R#to] BN b

Bg U3 MR EESIAY oAtz b volgol g
dicofol, fenpyroximate, pyridaben© 2 k¥t DRw, FRz, PRx7} AlEQ]
TH BEHISol ciyt EHE ddol nlXE 48 23 20 Yehhct
Abamectino] ci3iAM= Al WK Rt BF HEiido] Haslgded, 21 3
PR 0.32] B4ty EHitklt (relative resistance ratio = MWzk %#to)
LCwo/HR#S] LCw, RRR)E R MK R#E F 713 2 HHE AN3tS
Boou ME-JEGAE Ml 71&7](slope)ol] ol RE AFo| H3}
& Bolx] ¢fatrt (2 24). Azocyclotin®] Z-9 (2 2B), A #xk %
#3 PRxoTlo] 1.49] RRRE2 A4 Z718§ RYom DRpd 0.6, FRpe
0.82] RRRE Y Hcth olull DRt RREEY cllAMX]S BEE (YF)Q LCoZt
Atolols HRiEo] BEERA Adstout, 718716 UdME A R#t 2F
H3E Haoch Dicofold] tisA= PRo} FRxo] B 0] RRRE 7}A 7
MR EEsEC] WAHAOU, BME-FE/R R S 24
E BE AT oA oyt Hst JuEA] dgkel (I 2C). DRp
fenpropathrinol] th3] A 3}d9 F718 B HA|t PRy, FReoZ R-J% 2%
4 37H& Holx aurl (23 2D). Fenpyroximate?] ol QoA
PR YF2| 1.68) RRRE EHom 7]&7]o] QlojA= DR} FRwol W2
AL ¢ + Udrt (2 2E). Propargiteo] ti3jAl FRxpo] 8.9 g
3 DRx°] 3.3%9] RRRE Ko 7Y XE|EHHES BAOYU PRp
propargiteo] th¥t A& PL Q38 YFRcl Wa 1 44 FEs) Ssg)
zto] 7} gle 222 Ueh} pyridaben propargited} MiEBAAEIESIH



BAlo] ddaden], 71870 dolx mxbAaMgdo] Wyt FReo} DRo7}
AR el A 3dol wdstA] ¢4 PRo3t YF7} ALY propargite
¥4 ddol Z1&s1Y HErl 4EE o 4+ Aok (2" 2F).
Pyridabenoll th3M& PRo& A|&I¥ CIE MKk R#t BZ5F EiHig #WhE
Holx] Qigteyt A RE AFY 71&77F EAB Aeidrt (2¥
26).
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{Continued)

Figure 2. Concentration-mortality relationships in Yeasan-field
collected population (YF, A), pyridaben-resistant PR (IR)
strain, dicofol- resistant DRz (@) strain and
fenpyroximate-resistant FRo (W) strain. Figures A, B, C, D, E, F
and G represent concentration-mortality relationship of T, urticae
against abamectin, azocyclotin, dicofol, fenpropathrin,
fenpyroximate, propargite and pyridaben, respectively.
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B3W BN BECR

Glufosinate ammonium®] 9fEo| JERMEH FE BRENE WERES X
REAA RBPESE A3tdS o B2E HutolSole] B (U, &
& RA) e BYHERE ZAYsld 2 AAE F 1o dehdodch
Glufosinate ammoniumg 60 ml1/20 liter?] MEEE H2|3lH S wl, B
F#ol Hutolgol hilaz Mol st 10062 7Y BEHRE B
U, oof tigiNe A BPHR(ovicidal activity)E Uehd=] ot
28}  glyphosate, paraquat dichlorides H|E%3 7882 H#}
Fluoxypyr + glyphosate BAH= BIRRE AejolAd 24 FHuolgole
U, ik, FRMA BTFol cisjAN I BEEES Holx] Ut

Table 1. Toxicity of various herbicides to different developmental

stages in susceptible Tetranychus urticae

Mortality, % (¥ * SE)

Chemical Rate®
n Egx n Adult (%)
60 ol 100 0 60 100

Glufosinate 75 ml 100 0 60 0
Glyphosate 50 ml 100 0 60 0
Paraquat g 100 0 60 0
Bromacil Sulfosate 50 ol 100 0 60 0
Oxyfluorfen 84 nl 100 0 60 0
Terbuthylazine 13 g 100 0 60 0
Oryzalin 100 ml 100 0 60 0
Fluoxypyr + glyphosate 50 ml 100 0 60 0

%20 liter o] <fgr
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BXEH glufosinate ammoniunS HEEMEES Ae|slg w R2HE F
#o Aujolgole] Mol tisl] 23 BMBIRE R4V uFol RE B
HMEAN del olf¥3 9t glufosinate ammonium, paraquate
dichloride, glyphosateZ} Zu}o]Zolle] 2zt @M (¢, H@, F&H L &
f&)oll thsle o]& AAY Fxo WE BMEWHRE, AtzidolA Ftol§
of BiBRE ¢l del ol&EHI Ut HERKER BWH azocyclotin}
Hlstdct (#F 2). Glufosinate ammoniume 1.185 mg (Al)/leaf$} T2
W2 s2oAE Sl E@e B9 247 100%et 98%8] w2 A AN
Bgoul ®idol ciiqs 82%=E tia e AhAAE Kol
2.370 mg (Al)/leaf2] MBECIM = AHutolgold] i, Xl U KA =2F
o EluY PMHZRT Hoon I A} HREMA azocyclotin B}
St et ol A= 4.740 mg (Al)/leafe} UL &2 MEAME
BOPBRAIE YRR odrh. 28y azocyclotin® ol ciislo]
2.370 mg (Al)/leaf A 2|oflA] 56%, 4.740 mg (Al)/leaf A ejolr= 100%2]
BPBRE YEeh2dch 4P, paraquate dichloride®} glyphosate:
4.740 ng (Al)/leafe} T2 52 BMEME Hujo|Zole] RE BH HP
of thiME V¥ BEEHRS Rolx] ¢glr).

2" 13 39 29 Jebd bie} o] (b M b HRY REME
BHES Holi gle Aoz Uehd 2E 77) R AldolA Ay A
Sto] ol MEEEFF} A2-elA Liehd vie} ZH2 dicofol it DR %
#, fenpyroximate Hitk FRo R#f, pyridaben EHifE PR R#2
glufosinate ammoniumo] CHR} RS ZAPSI 1 A}E F* 30 Ueh
olch SFlol ciyt KM cigstAl deiutch 4, 9, o4l 5,
7H8, AR A3 ERER} DRo W FRo REES i R#tz} vlast
A& o EHELT} 10 0T 02 wlaF G e Htg Bon,



23 ERR PRo RS 212} 10.5, 13.4 22 ThE ABERUE i
w2 EHERE Uetddct. o] A2 ¥ glufosinate ammoniume
BN B Al2tde] Hulolgof #ut oh]e} fenpyroximate, dicofol,
pyridabeng To] AM&3t ol Alxpde] Hwo|golfol tisiME HBM
o B FROR mithy At}

Table 2. Toxicity of herbicides to different developmental stages in
susceptible Tetranychus urticae

Mortality”, % (¥ £ SE)

Chemical Rate®
n Egg n Larva n Protonymph n Adult (%)
Glufosinate 0.593 400  O0d 125 65.8+7.2d 138 52.6%5.2d 89 66.0+3.6de
amonium 1,185 400 0 398 100a 216 97.7+0.5 151 82.0+0.8cd
2310 3% 04 27 100 161 10a 183 97.8%1.6b
4740 35 0 242 100a 147 1002 143 100a
Parequat  0.593 321 0 203 Oc 155 O 108  Og
dichloride 1185 39 04 197 O 167 O 9  0g
2370 400 04 25 O 244 OGe M7  0g
4740 400 o4 198 O 179  Oe 183  0g
Glyhosate 0.593 355  od 167  0e 161 Oe 179  0g
1185 38 o4 191 G 179 O 91  0g
2310 420 04 28 G 191 e 1%  Og
474030 od 166 O 206 O 18 0O

Azocyclotin 0,593 174 17.714.6c 234 66.714.0c 145 45.715.9d 105 49.7+7.0e
1.185 152 30.3%0.2¢c 179 80.0+3.7b 190 59,015 1d 119 78.0%0. 8d
2.370 146 56.0%0.2b 293 92.0+2. 22 166 73.7£3.4c 116 91.0%2.9bc
4,740 332 100a 179 100a 161 100a 134 100a
® Unit, mg [Al}/leaf ' -
Means within a column followed by the same letter are not
significantly different (P = 0.05, Sheffe’'s Test). Mortalities
were transformed to arcsine square root before ANOVA. Means { *+SE)
of untransformed data were reported.




Table 3. Toxicity of glufosinate ammonium to field collected
populations, acaricide-selected and susceptible strains of

Tetranychus urticae

Strain n  Slope (*SE) LCso, ppm [AI] (95% FL) RR®
Suwon 129 1.63 (0.18)  57.26 ( 45.26 ~ 71.79) 2.3
Kunwi 148  1.87 (0.19) 74.35 ( 60.61 ~ 91752) 3.0
Yeasan 152 1.37 (0.17) 103.65 ( 78.13 ~ 134.46) 4.2
Andong 443 1.71 (0.34) 118.75 ( 70.07 ~ 156.16) 4.8

Kapyung 550  2.15 (0.22) 178.24 (146.87 ~ 216.85) 7.3
Oksan 527  2.20 (0.25) 194.21 (164.69 ~ 227.44) 7.9
Kimcheon 559  2.92 (0.36) 258.44 (225.14 ~ 294.52) 10.5

DRzo 702 2.31 (0.23) 125.32 (104.27 ~ 149.99) 5.09
FRzo 581  2.38 (0.35) 212,07 (173.76 ~ 248.76) 8.62
PRzo 604  3.55 (0.37)  329.51 (296.36 ~ 369.66) 13.40
SS 821  2.14 (0.20) 24.60 ( 20.‘11 ~ 28.96) -

® Resistance ratio = LCsx value of resistant strain/LCyx value of
susceptible strain.



BEE BEme Eiod 4%& ualE 713 328 BERSY stus
A A BitollM B FA B 2 U ohel BEEWY A o7}
UZ2] Mol 3A 7lodsta 7] wfEe, glufosinate ammonium®] &
Eoj u2 B¥BRE A5l BEC e 72U, PEBIERE (LCx)
3l A BiES £ 4ol Uehddch Glufosinate ammonium®] B 72
BEo] utel ATl xjol & Holx id], o] BREM S¥HS B 4
BEBEGR (positive temperature coefficient)& i }Ehjgith. 10TojAe] £
KB TEMBE= 424.08 ppm o]2l ey, 13To A= 380,81 ppnl & 13C o]3}
oMt AM|EZE Wotor}, 18Tl Y PEBIERE = 82.78 ppnl S
dulo] FolAHA 25T ojitollA FAY BN F71E Bola gl
dl, glufosinate ammonium®] 10TCofA 2] An|E2E 18 3}ad& of 18T,
22°C, 25, 32ToAMe ARz 72 56, 1065, 1745, 20fF olodch
(% 4).

Table 4. Temperature-toxicity relationships of glufosinate ammonium

on susceptible strain of Tetranychus urticae

4

Temp. (C) n  Slope(* SEM) LCso ppm (95% FL) x RT®

10 120 2.56(0.61) 424.08 (248.44 ~ 571.18) 0.88 1.0
13 134  2.11(0.43) 380.81 (241.30 ~ 504.54) 1.83 1.1
18 127 2.29(0.41) 82.78 ( 55.37 ~ 106.49) 1.53 5.1
22 182 1.62(0.25) 41.43 ( 29.86 ~ 53.95) 0.16 10.2
25 124 2.21(0.24) 24.94 ( 20.48 ~ 29.21) 1.4 17.0
32 128 2.98(0.37) 21.29 ( 17.96 ~ 24.31) 0.02 20.0

* Toxicity factor relative to 10°C.



682] B Mol ci?t glufosinate ammonium FEH#E bt (GaRis)S 3
Bo] ool ti¥t A%F B¥EMIS] EBEHES BN ehd BRE R
el LCo Y ulzsted 2 AE F# 5o ehjelch. Glufosinate
ammonium© 2 Zt4=d AE-& 15t MUY ¥ glufosinate ammoniumoi T
T HEHES AR A3} Lok 109.96 ppn OS24 RS Fobrol uls}
of of 4.4ufe] wlad 2 EH@EHS Yehigdch. 22y GaRis FRitol
ti}t fenazaquin, fenpyroximate®} pyridaben®] LCsy Zt2 2t2} 14.89
ppm, 2.01 ppm, 96.56 ppm o|¢lon] il 21z 0.4, 0.4, 0.3 AL
A HMXEERES Yehddcl. 28y, propargited} azocyclotin,
tebufenpyrad®] 790l QINE GaRis R#tol thated 2zt 1.4, 0.9, 0.7
AT EHELE Uthlol XBESBRS Holx Yttt ol4e Az
HE 7] ARBHES glufosinate ammonium i Hulo]-gole) BHER
o= F}Aoletx witisgct.

Table 5. Toxicity of acaricides to the glufosinate ammonium-selected

strain of Tetranychus urticae

Chemical n Slope (*SE) LCs, ppm [AI] (95% FL) RR®

Azocyclotin 223 1.41 (0.27) 23.21 ( 16.08 ~ 30.56 ) 0.85

Fenazaquin 239 1.11 (0.21) 14.89 ( 7.52 ~ 22.84 ) 0.44
Fenpyroximate 237 1.90 (0.41) 2.01 ( 1.30 ~ 2.57) 0.39
Glufosinate 230  1.48 (0.34) 109.96 ( 59.74 ~156.84 ) 4.41
Propargite 190 3.11 (0.39) 63.08 ( 52.44 ~ 73.44 ) 1.39
Pyridaben 243 1.60 (0.27) 96.56 ( 67.83 ~124.08 ) 0.34
Tebufenpyrad 224 2.58 (0.34) 4.54 ( 3.54 ~ 5. 46 ) 0.72

® For explanét"i-on, see Table 3.
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8411 B2EM Glufosinate ammoniumz} $AE FE¥IM
7t KBl ulx]= 8

1. ERXRA

B Eel ol (Chryopa cognata)®] &, $hi@ X Hul7lo cigt &
B glufosinate ammonium®] R#S WP S o|L-5tod BAOIAM HKEs}
o 1 A}E & 60 Uehhar}. Glufosinate ammoniume HySEMEES) 540
pen 7 ofuzl 4f5& MEQ 2160 ppn H|ME VAP @=le]Eole
&=} 3@ kol M= A BES LA gl Hulse A9l
ROTAME 4320 ppn3} 2160 ppn T2 thetd] &S FEOIMT 40%0] /R
< UER2len 1080 ppm Ao & 16.6%0] FEM/RS, BHIEME 540
prn A 2lolA = 14.2%9] W2 MBS B glufosinate ammonium A A
SR80l BE @l thsle Bmigol mi¢ W & 4 adch

Table 6. Toxicity of glufosinate ammonium for different developmental
stages of Chryopa cognata

Conc, Mortality, %
(ppm) n 3rd larva n Pupa
4320 60 - 100 40
2160 60 0 100 40
1080 60 0 60 16.6
540 60 0 60 14.2
270 60 0 60 0
135 60 0 60 0
67.5 60 0 60 0




o R :x:32| (Orius sauteri)?] Zt @R (Y, i@, Ré)o =
glufosinate ammoniun®] RES MBS o] &3l FRAH WEY A=
& & 70l Uehfiddct &) Z9oll dlolA, BIEMES 540 pprS A 2|3}
A ul 71.4%8] /RS HHdon, 67.5 pmI TS HS FEAMEZ
42.9%8] JEMES Uehlo] o] REME ol tiste] Mol SS U+
Qdch. 3 sl Z-foll gloldE, 540 ppn A2l 6542 MRS L}
Eljol o 45 MEEQ 1080 ppn A Ej Aol 90%8] AlE &S R, 67.5
pen oM 35%8] FERES R Pl AT &2 BHES Uehid
th. BRie] 79, 540 ppm A 2]A] 57.8%2] FEMEE, EEMEQ 1080 ppm
ol & 71.4%2] FERERE, 67.5 ppo} L2 WS HEolM T 33.3%2] T
RS 2o ®iol tsidz mio] walth WitfiolM AIFE uiet o
glufosinate ammoniumZ FHto]-gole] o] oM &7t glod, %
B-ER macl ch3iM= 135 ppn A 2]olA] 100%2] FEMHES Bthe Al
AE 288 o] REF= Hutolgolofl vlste] ofRiRlixjo] Fido] &
T} & 4 9oy}, glufosinate ammoniumg AAl Aol Lo Bkl
o] &3t} ¥ wjoll= ALY BBk BeHAS] M=ol Faslarl

Table 7. Toxicity of glufosinate ammonium for different
developmental stages of Orius sauteri

Conc, Mortality, %

(ppm) Egg 3rd larva Adult

4320 - 100 100

2160 - 100 95.0

1080 - 90.0 71.4
540 71.4 65.0 57.8
270 60.7 54.5 40.0
135 63.6 - -
67.5 42.9 35.0 33.3
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e (Harmonia axyridis)®] zt @R (Y, 1M &, X8 @,
Hol7], pkk)ol T2 glufosinate ammonium®] S F 8o el vle}
Ztl Glufosinate ammonium®] ¢z} RE@ol] iy} PHEBIERME (LCx)=
>2160 ppm ololen, 1@ shidol ciyt PHBIEMEE 99.79 ppn o|ch
X @zt Hol7]e] F 2ol lolde] PEBIEREE 27} 742.03 ppo}
700.46 ppm 22 citls] W& WiES vtehidch #3ffiolN AFE u}
¢} o] glufosinate ammonium Buto] ool ol i H2r} ¢glo
U, shfoll cit PEBIERMELS <10 ppo olH, Mol oy LHBRFERE
= 24.60 ppn o|2l= AR HE glufosinate ammoniumE Fehd @] ¢,
KR 5@, Hdr] 9 kel cisiyEs Biko| cits] 2 Ui, 1@ %
fi2] ol ti4d Bl &Il sht Aol golo] cidt Wiz} ulast
H AA Bield ARSY Fe Fhdde tisid e EFE] godA A
o] gl E HBHNOZ BRY 4 AU FAKATHEHY ¢ FHOZA o
£Y £ qlg Aoz i)

Table 8. Toxicity of glufosinate ammonium for different developmental
stages of Harmonia axyridis

Stage® n slope( =SE) LCso, ppm [AI] (95% FL)°
Egg 724 K3 > 2160

lst larva 176 3.17 (0.42) 99.79 ( 83.96 ~ 114.55)
Last larva 200 1.45 (0.15) 742.03 (614.73 ~ 913.92)
Pupa 225 1.63 (0.18)  700.46 (558.95 ~ 890.40)

Adult 130 - > 2160

* 24h-old larva and larva of wet-weight 36.5 * 5.6 mg were used as
Ist larva and last larva, respectively,

® Fiducial limit.

¢ Not determined,
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Chlorfenapyr= Mol BARE pyrrole® ik 1 B#EH=A 53] 3
ufo]-gofol] ciyt BéESio] ©adsich= ol Kk B (Ahn 5,1996)0] &
st} B9 u} glom Al Ty MEo] $g £ ohlsl We FFY
®aol thstel ERMEOINE I A7t $43jtke 2ol W8A (Lovell
E. 1990: Miller %5, 1990) %@ BhBRel: WolA IA 5L U gl
uh, Autolgole] Kol nixl: Eilol ML dH2 ¢ vyt o
7] wiZoll chlorfenapyrd] Fwdsal 2t @l ciyt WS ZApSisct
(% 9). o gAY =} Hd 7|0 cidt PEBITRE = >2160 ppn 0] L
o, Xt 98 Rae 79 PEBIEREE 22t 939.85 ppnat 1128 ppo
ololrt. & BiEEES] A ZHzpoll &3t chlorfenapyre] Awupo]-gof &oj
it PHBITERES <1 ppo, @] ol PERBFEREES <0.1 ppm, K
o ciyt PHBIERE = 0.51 ppp S 24 Hrto]Lofjoll thA= Bito)
o, Fdde] 2 Aol tisiMe ®tke] uirhe HE 3stE A
A BotollA AHEY F-¢ XEolc Ef@ol glody Hulo)golg %
RPLZ BRY T+ A FRKATEY U FROZA o4 4+ AS
Aog zichct,

Table 9. Toxicity of chlorfenapyr for different developmental stages of
Harmonia axyridis

Stage” n slope( £SE) LCso, ppm [Al} (95% FL)
Egg 701 -° > 2160

1st larva - - -

Last larva 112 369 (0.38) 939.85 (843.42 ~ 1041.63)
Pupa 60 - 22160

ﬁdlflt 122 2.15 (0.32) 1128.00 (957.31 ~ 1337.68)

® 24h-old larva and larva of wet-weight 36.5 * 5.6 mg were used as
Ist larva and last larva, respectively. )
® Not determined,
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Flufenoxuron Btifioll BEEE® benzoylphenyl urear] #id 31 B
2 FEulo]gollo] iyt B So] Easitis Zlo] X WRME (Ahn 5,
1993)0f &5l B 0¥ ul 2don| AFo] ot Wigko] W& £ ohje}t g
2 79 #adol il EREAMT I H3J} $$3chs Ao] s A
(Anderson &, 1986: Perugia 5, 1990) & Bikkzls BolM IA 35
& B3 ey, Hruo|gole] Kol nlxl= ol thsliA:s H2 o
27 B} Qlol flufenoxuron®] Fotdall zt Gfol iyt WS zAbstgct
(% 10). o] Ao o, XKih i@, Hul7]2 Rkl iy LEBRTERES
2}2} 1176.68 ppm, 1876.32 ppm, 1080 ppm =} >2160 ppm o]¢ith. & BHFE
B2 A Zfoll &3lH flufenoxuron®] Futo]-gof ol thyt Azk= A
el glovt, shilazt EHfol tiyt PHBIFTBE = <50 ppn, Rl iyt $
BBERE= 77.79 ppn 224 Huto]Zofof M= Mio] Fslny, F
T 2t @el chsiM: BiEo] drhe A& 233hd AA FifolA
AU B Tl B ol glodA Aol golE RE&HOT B
BY + e HBKRATEY ¢ FHROZA o|8Y 4 9IS o zigt
"t

Table 10. Toxicity of flufenoxuron for different developmental stages
of Harmonia axyridis

Stagé"_ - n— - slope(iS-E). LCso, ppm [AI] (95% FL) )
Fgg 1028  3.72 (0.56) 1176.68 (1003.96 ~ 1347.77)
1st larva -P -

Last larva 132 3.28 (0.36) 1876.32 (1664.03 ~ 2099.59)
Pupa 60  4.26 (0.40)  1080.00 (983.12 ~ 1186.43)
Adult 84 - > 2160

® 24h-old larva and larva of wet-weight 36.5 * 5.6 mg were used as
Ist larva and last larva respectively.
® Not determined.
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Alztivto] gof] 71 F2Y KeE U3 Yol gy #F
Bl =h2 glufosinate ammonium®] BEEE MBS o] &3t BAIA
A3 A BER] ohet FAY 54 ol Byt (F 11). &9
7ol 2o} glufosinate ammonium2 1080 ppm} 22 HBMEAME 2
Yolg]Zole] ol thsted FH H4& BolA] Yslcl @} el 7
S, EEMEEY 540 ppo2t 270 ppnd A2EHE o) ol FEjol 2F
100%2] BBHRE 200, 135 ppn Me|olM ghilol thshHE 67%, &
@Bol chsiM = 46%2] BRBHERE ehfdct. 3ol 71&3t ulg} o)
glufosinate ammoniumS EH4EMEEQ] 540 ppm=} 270 ppm A 2|oA] Hulo] &
ofe] ol i = Bikol gt @I Ao ciME Biol &l
= Azl= glufosinate ammonium®] Z1®olg)-gole] 2t @RBoll ch¥t Mg}
B3l Jlele] Xt R@fiols Mito] ek A2 H¥ glufosinate
ammoniume -ofFoll FFHA A HAUEE YehlE Res 2=

c}.

Table 11. Toxicity of glufosinate ammonium to developmental stages of
Amblyseius womersleyi in laboratory

.Conc. Mortality (¥ =+ SEM)®?, %
(ppm) n Egg n larva n Adult (%)
1080 96 0 56 100 76 100a
540 120 0 54 100 64 100a
270 96 0 52 100 64 100
135 115 0 58 67 73 46
Control 120 0 50 2.1 72 5.1

Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe’s test [SAS Institute
1989]). Mortalities were transformed to arcsine square root of
mortalities before ANOVA, Means (¥ * SEM) of untransformed data
are reported.
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Zdole]gole| @Bl wE tebufenpyrade] MUES WEHKS ol &3}
of BROA AP A BEM et S B 2ol & BYr} (%
12). 9] 9ol 9lojA tebufenpyradi 100 ppm EREEOIA 9.1% o]et:
2 BIBRE Hdou, izt KA %9 25 ppo Aoy 2zt
81.8%2} 45.6%2] BBBRE R ol Bl S40 53 ¢ + A
gk &3 (B7H)% ule} o] tebufenpyrade AHufol-gofof cffsie]
12.5 ppn oA &, 5@ % Fdol cis) 100x2] FEHMRS Holxn glo
L, pREel tisirMe 60.4% JEMRES UelU3 Qlthe AAE R
tebufenpyradi= 1dole]gole] ol thsirE RMiko] cthtts] W wig,
$hEdzt o] Bfols 45l Biko]l wol Hutol-golol thyt Wik} u
A8IE A BAolA tebufenpyradE AMHEY -9 Kol AHAuist E
F@s A 5 9l7] "ol tebufenpyrade] Bl Qo= ™ol g
ofoll= F¥ol WoHA Hutol-Zointg LA 02 PHRIIAA & 4 gl
= HOT RIS Bl oY o e

Table 12, Toxicity of tebufenpyrad to developmental stages of
Amblyseius womersleyi in laboratory

Conc. Mortality (% + SEM)® %
(pm) n  Esg  n  larva  n Adult (9)
100 167 9.1 % 2.2a 54 100a 63 81.9 * 54a
50 106 2.3 + 1.2ab 44 97.4 + 2.6a 52 52.3 + 2.5b
25 108 1.2 + 1.2ab 39 81.8 * 1.9b 60 45.6 + 4.3bc
12.5 120 0.5

+ 0.5b 58 48.5 * 3.5c 73 274 * 2.4c

® Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe's test [SAS Institute
1989]). Mortalities were transformed to arcsine square root of

mortalities before ANOVA. Means ( ¥ * SEM) of untransformed data
are reported,
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2. BARB

TebufenpyradE BHIEMEEQ 50 mg (Al)/liter2 Alzhu}Foll M #A
3talS o dole|gole] BN Wl viXs d3E BMHE A5
o O AX}E % 13o] Uelfgc). Tebufenpyrad BEBES} &@E NEBE
Ztol dole]-golie] BN W] VAR xjo|F RAu], BH RE S
d ¥ dx= HMES 284n}2]Qld ¥]5te] tebufenpyrad BREEEES] A9
81.9uig] ojglem, Wxl7l MEUTE 1 WELE Wolx Azl 10d Fo
= HRBE 22 7ulejo] H]3lo tebufenpyrad BREE = 113.60}2] o]glon,
A2] 204F2] tebufenpyrad BREEIA Y 1dolel-golo] RER WEL
29.2 njejojgd oy}, HBEOME 134,308 oldth. oY AT HE
tebufenpyradi= B4+ Adole] 8o @R cisides WMol #3& ¢
F dded £ 129 FRXR FAfo] UM E tebufenpyrade Z1Ho|
2130l doll= WiEo] QoY il Mol Wigo] wrhs WX} A
—Hsta gl uwhelA, tebufenpyrad& Al2glol AHg¥ 9 dole &
ofe] WEl F¥S XA Ut K RFol oY o= mohEg

t}.

Table 13. Influence of tebufenpyrad as foliar application on
apples on the field population growth rate of
Amblyseius womersleyi

Rate Population growth rate (¥ =+ SEM)*, %
(ppm) 10d 15d 20d

5d
Tebufenpyrad 50 81.9 £ 470 227 £1.3b 31.6 £ 6,1b 29.2 + 5.4b
Untreated - 2840 £ 39.0a113.6 = 10.5a 59.5 £ 5.4a 134.3 * 10.9a

® Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe’s test [SAS Institute
1989]). Population growth rate were transformed to arcsine square

root before ANOVA. Means (¥ * SEM) of untransformed data are
presented.

Treatment
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Chlorfenapyr, chlorfenapyr + fenbutatin oxide, chlorfenapyr +
flufenoxuron W flufenoxurong 1996 74 19U0o] 22} liter®k BHHERH
BQ) 50 mg (Al), 25 + 125 mg (Al), 30 + 40 mg (A1), 50 mg (AI)Z Abz}
ol Em #ASIAS of Al BR X (Udolalgol, gk’
A, HAE SAAEe, AEERREEol)Y BElEF Wi X d¥S
ZARY Az}, REwel ME 3 Xk Mol wel 4] whgo] el e}
et (23 3). A"olel-gol (Amblyseius womersleyi)®] Z-¢ (2@ 34)
of clojA, 48] ARBME AsldS oo WELE HEE vty
Azl 20d¥F 714 iy oz e WESE FAstdch

HEE 228 (Scolothrips takahasii)®] 79 (2% 3B), 104=)
of MBEAM WE} 45 BRI O o] Fol= WHEL BWinstA
t}. Flufenoxurong M z|5tdS o Aa] 15¢x) 7] WEI} do} Ho
L Az2] 20d=fioll= #EECL #@ingt vbH chlorfenapyr, chlorfenapyr +
flufenoxuron, chlorfenapyr + fenbutatin oxide B tebufenpyrad?] 7-$
Azl 20d5 7iAlE & WE KBS Stz Ach

3% 3CE AHRBHVL W4 ERReIZol (Chryopa cognata)] WEEol
fAlE Gue Ushd 2o AHEAARols HEEAN 2045 71
Bln WwEsl 2asts ZAYo|deul, chlorfenapyr, chlorfenapyr +
flufenoxuron, chlorfenapyr + fenbutatin oxide, tebufenpyrad®] Z-$ A
2l 15d#1FE HBEN visld &S WEE {A% o wd
flufenoxuron A 2]l = Ae] 20d=) 71=] WE 7L Jalch

o X1} (Orius sauteri)?] gl nlx= ARBAY F¥& 1¢
3pe]l upehiglch Flufenoxurond $REES] ulste] Mz 2047 744 &2
WS Sx5lo] MiEo] Woton], chlorfenapyre] ZH-$ol:s RE Fiol
= BEIL dokou 15UxYE EEIE St HRES vlxsidct 2
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2lu, chlorfenapyr + flufenoxuron} chlorfenapyr + fenbutatin oxide
REES] o322 BwE= NRE ¥sly i}

Nurvber of indvidais/ 1Seals

Figure 3. Influence of chlorfenapyr (@), chlorfenapyr + fenbutatin
oxide (V¥), flufenoxuron (I), chlorfenapyr + flufenoxuron (€¢)
and tebufenpyrad (A) on the field population densities of
Amblyseius womersleyi (A), Scolothrips takahashi i ('B), Chryopa
cognata(C) and Orius sauteri(D). Control is presented by @ .
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#8585 Glufosinate ammoniumo] A ujo]-Sofje] 4:4p88
i Kol uX = BEE

BxH=2 glufosinate ammonium IEHilE Fulo]-gof (GaR-15)of cidt
glufosinate ammonium TEFXIEE BME7} o] TR Solo] &HEHN Kt
of njxl= FYE ZAPsIATE (X 14). B2t @ HHYE Hulol ol =%
glufosinate ammonium& LCio MMEE AMOT Ae)sialS wi ESIMe] 24
7t BAHAS ¥ BEE, #it, RE Bdo FRE U= d3o] JAs
2] ke, LG BME Arldx £%HBH HES =7 o7t gal
th

Table 14. Effect of sublethal doses of glufosinate ammonium on the
biology of the susceptible SS and glufosinate
ammonium-selected GaRis strains of Tetranychus urticae

No, eggs laid for &%d Hatchability, ¥ Sex ratio Longevity, d

Corc,

(ppo) (7 S (7 =SB (§: 8 (% £sE)
7¢ 108.7 £ 5.0a 9.7 £03 34.5:6.5 11.69 £ 100
o 85.0 = 9.8a 8953 2.7: 793 11.25 + 1.3

) Control_ 108.7 i93a 93,2_i 272 20.2:79.8b 12,67 £ 0.27a

GaRys
o) 105.7 £ 6.6a 89.2 £ 1.0a 21.1:7.% 1214 £+ 1.21a
L 4.0 2.6 8.7+ 48 3H5.1:64% 11.33 +1.28

Control 84.6 * 10.2a 9.4 £53a 23.1:7.9% 11.13 143
: LG ‘and LCio for s‘trsceptible strain (SS) and GluA-selected strain
(GaRys) are 2.2land 6,57, 2.21 and 6.57 ppm, respectively,
Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe’'s test [SAS, 1989]).

b
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F6fi Glufosinate ammonium®] A}Z}H R BFE
R

A EEE AlzhFot £ SR Aol 42T PR
ool Atzte] &HFeo] FHrizl FolEY ¥ ofuzl Aol gole] BER I
BERS ATY £ A7 il 2 BEKsL Briusict. wietd BAgel
A& glufosinate ammoniun®] REHKEES R RHEWMEA de] ol&y2
9l glyphosate, paraquat dichloride®} vl s}gc).

* 152} % 162 27} 199593} 19963 B By 42 Alzbgloly
2] glufosinate ammonium, glyphosate B! paraquat dichloride?] EREIZ(HR
& Uebd o2 o] Ao ZFe Ate] & (Artemisia princeps
var. orientalis)3 W2 (Erigeron canadensis), &3] WE
(Stellaria media), 1A ¥}2}e] wBo] (Capsella bursa-pastoris), w3}2}
ZME (Alopecurus aequalis var, amurensis)2} u}edo| (Digitaria
sanguinalis) So] % M¥Hd o AJYA3} glufosinate ammonium®] &
BHRE GAAE] 20¢ F 2ol &, HE, o], ¥, FAFd o
A 95% ol & BIBRME BaoL, ulelolo] tisiE 81~83%E
A el Efo] ulstd cla W2 BHBRME uehddch  Glufosinate
ammonium®] ZEIffio] T BREHZEE 92-93% o]glon, glyphosatel}
paraquat dichloride®] 2EMfo] iyt REBRE 2}z 91 ~92%2} 86~90%
& uehdol glufosinate ammonium®] BFER#IBLE= glyphosatel} paraquat
dichlorideo] LR3I AL 4t $431dc)

199593 1996d AHJIE 4 & AdelAe RE BREMA
glufosinate ammonium, glyphosate, paraquat dichloride?] % PFER®R

_79..



§ ZABt] =g B & 179 Yehdch  Glufosinate
ammonium®] EREEERE AdAA 2] 20d F ZAtolM &, o], B, =)
ol chliM = 100%8] &2 BFERERE B oul, uisiole] tisiA = 90% o
ste] BFERME Jiehiddch 4 4 Apadol glojMe] glufosinate
ammonium®] ZHE oYt BREHRE 9% o]glon, glyphosatel}
paraquat dichloride?] ZEfio] ti¥ BREHEE 2z} 93%2} 92%& e}
ol glufosinate ammonium®] BHERFME  glyphosatel} paraquat
dichlorideol FL@3}Act.

# 182 19963} 1997 FAES Z9 A AYolde] At
o] BREHRE Bt Uehd 2R o= glufosinate ammonium®} BREHP
€ aAAE 204 F 2AjolA diego] Q slEl HHE AR o) i)
e 100%2] &2 BFERME Hol, glufosinate ammonium® u}sfo]of tha)
A A7 okt A Alzpdoll 2ol M 9 glufosinate ammonium®]
BREHRE 271 ¥ +dolde Aydtel nlslr| & glyphosate
L} paraquat dichloride?] BXEIFH ol PL@gstct.

ol ZIUEHE glufosinate amoniun®] Al #H HBRERE
%, HE Jol, ¥x 9 HAE 59 #Ho M fmsigd o) uly
ol& HIRY el BE PRE ¢AE A= WA o) 27
odch



Table 15. Herbicidal activity of test herbicides to various weeds
(1995 Experiment, Jungnam, Kyunggi Province)

Protective value at 20 d
AP° IS SM CB EC AA 0S Avg.

Glufosinate 100 83 100 100 95 100 70 92.6
Glyphosate 93 87 100 100 97 100 60 91.0
Paraquat 95 90 100 100 80 100 40 86.4

Herbicide®

* Treated with company recommendations (300 ml/10a).
b AP, Artemisia princeps var. orientalis. DS, Digitaria sanguinalis:
SM, Stellaria media: CB, C(apsella bursa-pastoris. EC, Erigeron
canadensis: AA, Alopecurus aequalis var., amurensis. and OS,

others,

Table 16. Herbicidal activity of test herbicides to various weeds
(1996 Experiment, Jungnam, Kyunggi Province)

Protective value at 20 d
Herbicide®

DS SM CB EC AA oS Avg,

Glufosinate 100 81 100 100 92 100 70 91.8
Glyphosate 95 85 100 100 95 100 66 91.6
Paraquat g5 90 100 100 84 100 64 90.4

® For explanation, see Table 15.

® For explanation, see Table 15.
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Table 17. Herbicidal activity of test herbicides to various weeds
(Suwon, Kyunggi Province)

Protective value at 20 d

AP DS CB EC AA 0S  Ave.

Glufosinate 98 85 100 95 100 80 93.0
Glyphosate 98 85 100 95 100 80 93.0
Paraquat 97 92 100 84 100 76 91.5

Herbicide®

® For explanation, see Table 15.
® For explanation, see Table 15,

Table 18. Herbicidal activity of test herbicides to various weeds
(Gunwi, Kyungbuk Province)

Protective value at 20 d

AP° DS SM CB EC AA 0s Avg,

Herbicide®

Glufosinate 100 85 100 100 95 100 70 92.9
Glyphosate 95 87 100 100 95 100 65 91.7
Paraquat 95 91 100 100 85 100 66 91.0

® For explanation, see Table 15.
® For explanation, see Table 15,

B7HE Aol A2 FHujol Zof HHFTBRER

1. 1995% X8
Cho & (1995)¢] Hutolgofe] B HEHl 2Uelste] Azl 9 X
el M1 At st B e, 4F BEd o M3y
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Uets d3te] RERH J/iRol AIT AAA 9o tebufenpyrado}
fenazaquing FA|3te] B H ol ol Aol w2 BWERE BN
olA ZARstArt (¥ 19). MHWMHQ azocycloting] 79 WIEME 163
pem oA <, $hilh, BB, R 2Tl chsto] 100%2] Au|A3E B ch
RFA, tebufenpyradi= 12.5 ppozt 22 W SEolA &, ik, EHdolAl
£ 100%8] A RS ROt H@e] F-% 60.4%2 A EAE Uehigl
om, 25 ppo oMt o, @, EH. BB ZFol i 100%2] A
g o}, 3 H2ke 73 del o189 Yt azocyclotinol KRSHA
th 32U}, fenazaquin®] 39 WEEMEEQ 67 ppo o4 o, $hE, Fol
thelAe 2 AnlEE RAdou mle] Aol 71.6x2 AmAES
Ueho] tebufenpyrad Bt} X 3}7} £%sialct

B Aol AxtolgolE  BiERStZ]  #islel  dicofol,

fenpyroximate, pyridaben F&| B¥EE o| o]l Qo] MiffolA

+ H}e} o] o|& Mol chslo Ehithko] Wste] M2 RBREAY
Eol AFY AFoll o dicofol itk DR MR#E, fenpyroximate I
HiE FRo R#f, pyridaben #EHi#&E PRao R#f ol Uit tebufenpyrad®] Abn)
EE BRAA ZBY A} (% 20), tebufenpyrad= DR, FRzo N PRao
AFel chsted bz} 1568, 2415, 3352 EHHS Uehlo] o5 #mii@
FKeptol chalix & BIER3IZI7E €] & Aoz Bzdc),

E3, tebufenpyrad:= ol& B W HEHidk Rt Futo)gofol of
3to] BRRARE UEhdA] gtcl. ol tebufenpyradE ##AsIAS w E}
o AUFU BEHOIZ AM|E BRI 7] wRoll HFrtolgole] k
BRES PHY + g Aoz Jg"r)



Table 19. Toxicity of test acaricides to developmental stages of

susceptible Tetranychus urticae

Conc. Mortality (¥ * SEM)* , %
Acaricides [Al], :
ppr n Egg n Larva n Protonymph n Adult

Tebufenpyrad 12.5 284 100a 153 100a 145 100a 121 60.4 £ 6.7¢c

25 289 100a 158 100a 150 100a 105 100a

50 416 100a 145 100a 144 100a 98 100a

100 376 100a 150 100a 159 100a 105 100a
Azocyclotin 163 127 100a 177 100a 133 100a 90 100a
Fenazaquin 67 310 100a 132 100a 157 96.8 * 2.4a 127 71.6 £ 2.5b

® Means within a column followed by the same letter are not

significantly different (P = 0.05, Scheffe’'s test [SAS Institute
19891).

Table 20. Toxicity of tebufenpyrad to susceptible S strain, dicofol-
resistant DRy strain, fenpyroximate-resistant FRxp strain

and pyridaben-resistant PRy strain of Tetranychus urticae

Strain n Slopes (i:SE_) LCso, ppm [AI] (95% FL) RR®
S o 226‘““_” _6.66 (T(;‘i)__ | 6.32 ( 5.63 ~ | 6.92) -

DR-20 174 1.86 (0.21) 91.69 ( 70.48 ~ 114.43) 15
FR-20 330 1.69 (0.17) 154.33 (129.72 ~ 187.06) 24
PR-20 683 2.12 (0.18) 208.37 (180.26 ~ 240.50) 33
* Resistance ratio = LCs value of resistant strain/LCs value of

susceptible strain.



Tebufenpyrad®} fenazaquing WIEMEEZ AlZhbiol ¥E WMASIAS
o Hulo] 2ol MEREE WES HME 5d HFoZ AR} A (X 21),
BiRR mEe] Mine BHL FFo ot VAP xjolg BAch AHel 10
dzfol] ol ERF MUEL tebufenpyradS Me3ldE = 6.9% o]
9o, azocyclotin®] 7% 8.3%, fenazaquin®] A9 7.3%, 4&KRE HNR
B2 7% 156.4% oldch. AMz| 20d=jo] olojAMe| EBEE MmES
tebufenpyrad®] Z-$ 6.6%, azocyclotin®] Z-$ 23.8%, fenazaquin®] Z-$
10.3%, MIEE HWME] 3¢ 300.3x0]%ch. Az 20d=ho] oA ByEk
WE 23% A3}, tebufenpyrad®} fenazaquin®] BHFEEM= Z}zZ} 97.1%%}
96.8% 2 A] azocyclotin®] BHERMS! 90.7% Bt} &Foit).

Table 21. Influence of test acaricides as foliar application on
apples on the field population growth rate of Tetranychus
urticae (1995 Experiment)

Rate, Popultion growth rate (¥ * SEM)®, %

Acaricide  mg (Al) f:;
liter'l 5d 10 d 15d 20 d
Tebufenpyrad 50 8.7x0.1b 6.9*+0.4b 7.610.4b 6.6+0.6b 97.1
Azocyclotin 163 6.5+0.7b 8.3%x0.6b 12.4*1.0b 23.8+0.2b 90.7
Fenazaquin 67 11.9+0.4b 7.3%0.2b 7.4%0.7b 10.3*1.0b 96.8

Untreated - 126.5+7.6a 156.4+5.9a 191.5+8.6a 300.3%8.0a

Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe’s test [SAS Institute
1989]). Population growth rate were transformed to arcsine square
root before ANOVA, Means (X * SEM) of untransformed data are
presented,

® Protective values at 20 d.



Glufosinate ammoniumg A}t #Hol A2 staux MM BEWES
Ao EE MASIAS Futol ol MERE WME AM HEE £ 229
vehfi2dct. 59 170l glufosinate ammoniumE Al PEo MUE MA
519S o REEANE Ael 48U ¥ 74 4471 Aol M Hutol g
o7} AR R QgtoL}t, MBEEAAE KRS 25l BB B#E B
KBS "X 2= Al 309% 111.3 ojele] Aulo]Lolr} as|o]
glufosinate ammonium®| WEE #H AL < 40d F¢ #HFHME At 239
U oAzl 75¢ A 8d 1Y Folle Fuol-gol #WHIl glufosinate
ammonium A 2|72} FA 2] 2z} 30U 424,42} 454 6ule}E Fxe] 7o
A 2| zto]] At xols} glodon 1 Folx HBES} vy WE ®in
& 2o dF 7|Teo] Bt Bl BMlo] 2¢ BRI Weslych

meta 9]¢ glufosinate ammonium A 2] 7ol & BFgefio] o5l /R
3 FARRIAAM 43 B So] YZH fenpyroximate + propargite,
tebufenpyrad + diafenthiuron % azocycloting A 2|3+ ¥ Awulo]2olof
Uy WE 0 BHRE AR A3 M REE 25 BE RE 208 7}
2] 304 2-4niele] fEiER WES Uehidonu, &RE NRBEY 29
EE 662.8 niz|o AN WES RJdch (R 22). oM, 59 X
glufosinate amoniung A3t UM 79 lEel Lig A 5o RE
& BEEHS AeiWchd Alapgol 3 AxjolZof Bt oh)el etHol LI
Ebd uiel o] WAES] #ET RBFIBFIRY 4 glo] Hhkol ¥ Bk
R SEBCRL HRE BWPol 3 BE KF U #HE Jog 4+ 9
of, ¥ dFolM WY BRES FEMEEE (Integrated Pest
Management)ofl glojA siite] FE BRI ¥RYU £ g Zos gy
=3

1995 % B4t Mol 321¥ Hf 3 BAWES BHItRES o



21054 A1) R A 2719 FF Hif 9 o] AWl A
tds o Alztedell MERolehETl R o RES BWRSIA ol AA
At A 8] Abgo] 7Hs gt

Table 22. Effect of glufosinate ammonium on field population

densities of Tetranychus urticae

Population density (+ SE)°

Treatment® Rate’ July August
' 4 11 18 1 15
GA® only 540 ob 21.9%2.90 43.3+3.0b 424.4%12.3a 581.9%32.0b
MM+ PG 87 ob 19.1+1.2b 64.1*2.7b  9.6+2.3c 0c
TP + DT° 225 ob 18.2+2.20 66.5%t4.1b 92.6+7.2b  4.3%1.2¢c
AT 162.5 ob 25.3+2.4b 76.0+2.6b 81.6%5.2b  2.710.3c
Control 111,3+8.5a 222.1%6.1a 393.1+19.2a 454.6+7.1a 662.8%9.2a

* Applications of glufosinate ammonium to weeds and the test

acaricides to apple foliage were done on 17 May and 25 July 1995,
respectively.

® Unit, mg (AI) liter™.

° GA, glufosinate ammonium: FM + PG, fenpyroximate + propargite: TP +
DT, tebufenpyrad + diafenthiuron: and azocyclotin,

¢ Means within a column followed by the same letter are not

significantly different (P = 0.05, Scheffe’'s test).

2. 19964 KR

19953 2] B4t WM &R tebufenpyrad®} fenazaquin®] BEZR 7}
43t 7] wj-Foll, tebufenpyrad®l fenazaquin®] BHER#RE HRER 3171
glstel 19960 KBS Wslgrh. o5 BAES WHIEMES A=hFol %
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H #BAEstE S of Hifolgol RN WES] HAE NS XAl A
gl 15d=io] BFBRME HHY A3} (% 23), tebufenpyrad®} fenazaquing)
BBk 2tz 96.7%2} 98.4% A azocyclotin®] BHEEM (82.6%)8r} ¥
o}, 2%Rje] W KR2ZHE tebufenpyrad®} fenazaquin®] ApzbgdoflAe]
AHgo] 7hsstAdch

Table 23. Influence of test acaricides as foliar application on
apples on the field population growth rate of Tetranychus
urticae (1996 Experiment)

. -~ i a %
Rate. Popultion growth rate ( % SEM)?,

Acaricide ng (A1)
liter™ 5 d 10 d 15 d

PV
(%)

Tebufenpyrad 50 3.4 0.7 4.5+ 1.3b 2.3% 1.1b 96.7
Azocyclotin 163  15.7% 3.0b 14, 4% 2.1b 12.2%+ 4.1b 82.6
Fenazaquin 67 6.6 4,3b 4.8+ 2.8 1.1 0.3b 98.4
Untreated - 103.8+34.3a 76.2t14.3a 70.2%t15.4a -

® Means within a column followed by the same letter are not
significantly different (P = 0.05, Scheffe’s test [SAS Institute
1989]). Population growth rate were transformed to arcsine square
root before ANOVA., Means (X =+ SEM) of untransformed data are
presented,

® Protective value at 15 d in 1996 experiments,



Chlorfenapyr, chlorfenapyr + fenbutatin oxide, chlorfenapyr +
flufenoxuron, flufenoxuron®] MEEEIRKC] w2 Fto]gofe] BHRARE
Apdoll ) ZArsle] 2 A & 240l Yelidch ol& ofAlY] Azle
RREL] Auto]gof wWEel ZAsIY AMelslgded ol Y=g A4H
o2 Wt $ishAME chlorfenapyrg}l flufenoxuron 2% 1[E pREERCl
2@ REE astach U Bl BB RERcH: B4 REJ 33
Hog Qoo WMES WHSIA=l, chlorfenapyr + fenbutatin oxide:
18 gESA 15U=i2 Ne] 25U=] BF 95% o]} BiERiE Rt =
3 chlorfenapyr: Al}4i2] = ClE FEHBA A3golols I #HET
vholz]ut, chlorfenapyr + fenbutatin oxide: BIQ#EMIQ! tebufenpyrad2}
NS Axe FAE Byl
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Table 24. Infiuence of chlorfenapyr alone, chlorfenapyr + fenbutatin
oxide, chlorfenapyr + flufenoxuron, flufenoxuron alone and
tebufenpyrad as foliar application on apples on the field
population growth rate of Tetranychus urticae

Rate i {3y +
No, of Popuultion growth rate” (¥ * SE), %
Acaricide® (mg [Al) ot PV (%) PV (%)
liter™) treatment sd 10d 15d 25d at 15d at 25d
50 1 1.8%0.2d 25.7+*1.1cd 51.8+0.9c 2.630.6d 79.8 97.7
o3
50 2 2.3%0,5¢d 25.930,%d 50.5%1.1bc 28.212.6bc 80,3 74.1

F+F0 25+150 1 5.930.6cd 0.9302 1.3%0.2d 4.5%0.2d 9.5 959

30 + 40 1 32.711.5 40.410.8c 49.3:14.4bc 389439 80.8 64.3

o 30 + 40 2 26.6x1.1b 34.9*1.8& 43.51+1.4cd 6.410.4d 83.0 9.1

50 1 18,1£2.4bod 60.8+3.5b 72.210.8b 13.240.1cd 71.9 87.9
~ 50 2 22,230.5c 64.012. 2 83.311.% 5.3%1.5d 67.5 95.1
™ 50 1 17.411. 7cd 14.5142.3de 6.3%1.1d 4.5%1.0d 97.5 95.9

Con - - 134.918 7a 157.916,92256.7+10.02103.1 £8.1a - -

* CF, chlorfenapyr: CF + FO, chlorfenapyr + fenbutatin oxide: CF +
FX, chlorfenapyr + flufenoxuron: TP, tebufenpyrad: and Con,
Control.

® First and second application of test acaricides to apple foliage
were done on 19 July and 2 August 1996, respectively.

¢ Means within a column followed by the same letter are not

significantly different (P <0.05, Scheffe’s test [SAS Institute

1989].



Glufosinate ammoniumz} H4#IQ! abamecting H]E¥ 58] ARAEH
E o83t rtztd FuolgolE HAH o2 WA sl 1996 FH K
8BS Wt 2 AAE 27 4o YebD uie} Zrh 19963 AYY B¢,
19954 2= ©e] 49 % glufosinate ammonium A 2] Fofx= FAelo H)
3 oF 20d FEo Hutolgol WE WML BEAIE ZHoE eyl
w}2bA glufosinate ammonium F-A2]Le] 7S FHulo] Lol WE WHS
HME 743 8UFol Holx 2ES] BEME HAY Wart Addony,
glufosinate ammonium X 2]FoiA= 139 BEM WAESE 383 FHulo|
ol UxgE MY 4 gt

E¥ glufosinate ammonium 1[8] @3} Auly 74 F&7 i o A
2]t glufosinate ammonium 2[@ MEES ujzs) £ A} 8y o]¥e
glufosinate amoniun B FHuto]-gol WHE M HPE Rolx| Uirt
(2% 4). 28y glufosinate ammonium 2[H FREE] v]3)] 1B REE:=
HETL HA RSt Atz AAY L Fo XMWS & IEE RNBESHA
th.

3. 19974 Ay

Azt tol gole] BFA Bl tisted ApQ RAES Bisiax}
BERCH U ENE FE BAIAS oo BEERE A 3 43
& xR 250] Uehidrt AREWQY  tebufenpyrad, fenpyroximate +
propargite, fenpyroximate + bifenthrin, chlorfenapyr + fenbutatin
oxide, tebufenpyrad + diafenthiuron, amitraz + bifenthrin 9
fenazaquinZ} 90% o]} $-4-% BRME B Aon] o]F tebufenpyrad,

fenpyroximate + propargite, fenpyroximate + bifenthrin, &hlorfenapyr
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+ fenbutatin oxide 12]3lfenazaquin $o] 96% o]4}t2] BFRMES B Al
ojie] AzEHE 2 AP FAH EEES AA AlpgolM el FHupo]
Sole] B Bk FROEAN 1 FlAK] tiwls] wrin ¥ 4 or)
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Figure 4. Changes of population density of T. urticae when treated

with glufosinate ammonium (GluA) and acaricides in apple orchard
(1996 Experiment). A, B, C present no application, single
application, and two applications of GluA, respectively. Solid and
broken arrow indicate treatment of acaricides and herbicide,
respectively. In Fig A, @@ and ¥ represent population densities
of abamectin (19 July) and tebufenpyrad (2 August) treated trees,
chlorfenapyr (19 July) and fenazaquin (2 August) treated trees
and control, respectively. In Figs. B and C, @, @ and ¥
represent population densities abamectin (19 July) treated,
chlorfenapyr (19 July) treated trees and control, respectively.
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Table 25. Influence of test acaricides as foliar application on

apples on the field population growth rate of Tetranychus

urticae

o ’ Rate®, Popultion growth rate (¥ * SE)°, % .
Acaricide® mg [AI] -- : PV

liter™ 5d 10 d 15 d (%)
'fébuf;eﬁg';; 50 34 007 45 % 1.3 23 %+ 1.1b 9.7
AT + BT 150 + 156 24 % 1.20 3.0 1.2b 3.4 = 1,8 952
CF + FO 25 +150 1.3 07 27 1,5 1.1 + 0.3b 98.4
M +« BT 20+ 15 50% 1.3 656 £ 2.3b 3.4 £ 0.5b 952
™M+ PG 20+ 67 4.8 1.5 7.2 * 1.9 70 % 0.8 9.0
TP + DT 256 +200 522 0.8 37 0.5 3.4F 1.3b 95.2
Azocyclotin 163 15,7 £ 3.0b 144 £ 2,1b12.2 = 4 1b 82.6
Fenazaquin 67 6.6 £+ 43 48+ 28 1.1 £ 0.3b 98.4

Untreated - 103.8 £ 34.3a 76.2 + 14.3a 70.2 * 15.4a -

® AT + BT, amitraz + bifenthrin: CF + FO, chlorfenapyr + fenbutatin
oxide: FM + BT, fenpyroximate + bifenthrin: FM + PG, fenpyroximate
+ propargite: and TP + DT, tebufenpyrad + diafenthiuron,

® Applications of test acaricides to apple foliage were done on 25

July 1995,

Means within a column followed by the same letter are not
significantly different (P<0.05, Scheffe's test [SAS Institute
1989]). Population growth rate were transformed to arcsine square
root before ANOVA, Means (X% =+ SE) of untransformed data are

presented.

<

¢ Protective value, at 15d.
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8. A L3 W A3o] glojA o BRI BmW

1. +% BH

T4, 5 9 Z 27 Al £ES FMsle] 2 AE & 26
o Jehligct ol A el UM +#2 sand7} 11~17% o|glen,
silt7} 66~69%, clay’} 16~20% A E5 ehlo] silty loam o]git}.

Table 26. Mechanical analysis of soils in apple orchards

Mechanical Analysis

Site

Sand % Silt % Clay % Texture
Suwon 11.1 ﬂ 69.3 19.6 SiL
Andong 16.6 67.2 16.2 SiL
Gunwi 15.8 65.6 18.6 SiL

# 212 4, &5 U 9 24 Aol glufosinate ammoniumg
A3t S wie] LBbolMe PEME UEl] o=, glufosinate
ammonium A A Aol HH PFBRE A3t Azisi:s RIS 13}
of ME AT Glufosinate ammonium 1@ MRERE ¢, QE Q 2
A Aol gloix e $Ei= 242t 7.9, 8.5H, 8.1Hclgled,
glufosinate ammonium 2[E @EES] 79, Y, ¢4F U Z¢ Al A
o{ Mo fEM= 2zt 8.4H, 9.2H, 8.7H ZA glufosinate ammonium
ool PEME ofe Bt

Chlorfenapyr& 4, AF I T4 £ Aol A2lsld& wfie)
Mol M PRIME K 280 ehfidlen, chlorfenapyri= A=) Atz
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HollM #E BRE sl AHelshe AZIE Bisld Agsidcl
Chlorfenapyr 1EH RER TH, AT L 9 Alzido] Adolx LPHE
2tz 218, 318, 27801920, chlorfenapyr 2@ RES 2L, 49, ¢
5 9 29 Aldel QoM fEi= zbz} 308, 456, 41809tk

Table 27. Half life of glufosinate ammonium in soils under the field

condition
Site — - —_— LTw (days) - -
1 Application 2 Application
Swon® 1.9 8.4
Andong” 8.5 9.2
Gunwi® 8.1 8.7

® 1st and 2nd applications were treated in May 19 and August 9, 1997,
respectively,

1st and 2nd applications were treated in May 23 and August 13,
1997, respectively,

Ist and 2nd applications were treated in May 23 and August 13,
1997, respectively.

b

<

Table 28. Residue of chlorfenapyr in soils under the field condition

. LTs (days)
Sl te [ U e S - B
. .. ... Aoplication _ _.2 Application
Suwon® 21 30
Andong® 31 45
Gunwi® 27 41

8

1st and 2nd applications were treated in July 10 and August 5,1997,
respectively,
1st and 2nd applications were treated in July 12 and August 7,1997,
respectively.
1st and 2nd applications were treated in July 12 and August 7,1997,
respectively,



£, A% o 2] ax) 2}zl glufosinate ammoniumS A 2|3}
& o] A2hie) glufosinate ammoniun BEEE ZA}st7] $15ted AlA)
ALZbdol M HH BIERE 13t AMelshe AIVI§ neste il MASHA
tl Glufosinate ammonium 1[E X 2@} MERF T4, &5 U Z¢ A2}
ol ojM e 2z BEES 33 HKEOEA BEFSEMMY 0.3
ppo ©]glo] o]t}

Chlorfenapyr& U, U5 W L4 42 Aol AH2sld & oy
Atzhye] BR&S £ 290 UeElG o, chlorfenapyri A& Alz}gdoll
A BE BRE 43ty Azlshe AJIE mastd Alsigch
Chlorfenapyr 1@ MRER U, A L ZH Azpde]l glojAy
chlorfenapyr ZE@E &> 242} 0.10 ppm, 0.11 ppm, 0.11 ppm ©}]gl.om,
chlorfenapyr 2B WBE] 7%, 44, ¢F U ¢ Ao g9
chlorfenapyr ZHE&2 ztz} 0.15 ppo, 0.15 ppm, 0.14 ppmojSit}.
Chlorfenapyr 3E RER +U, s U F9 A2l ojAe] HHES
2}2} 0.18 ppm, 0.21 ppm, 0.20 ppm 224 BRE Nz|Fols BEFELMR
fE] 1 ppm Tgto| &t}

Table 29. Residue of chlorfenapyr in apples under the field condition

Resiue (ppm)

Site 1 Application 2 Application 3 Application
Suwon® 1 0.10 0.15 0.18
Andong® 0.11 0.15 0.21
Gunwi® 0.11 0.14 0.20

® 1st, 2nd and 3rd applications were treated in July 10, August 5,

and August 25,1997, respectively.

1st, 2nd and 3rd applications were treated in July 12, August 7,

and August 27,1997, respectively.

¢ 1st, 2nd and 3rd applications were treated in July 12, August 7,
and August 27,1997, respectively.




BIE F B

B BHitto] Y dFE FA BRers AU B 2 ops}
BEme] frA WIS a7 ¥ FHRM R Bret TS £H . &8
By, RS, REEN WEAM WS A7t $usel Utk Hyikol
BY A= 1960-1970dchol] AX Fus] APEglov), ¥ KM H
Al ZREY ol FABkRol ottt JtiRes sl Axl AU
7t ol o, 2o Eo Eil HBMEY FEI FU1 tEo A=
+ REBIRS FHOE AU 4 AU BEHO LT st ciF
i) #Y A7t A2 FI1sta U= Ao rh (Ahn 1986). w}
A & BIOIAE Al EAE BH TEMNES KAM SABReD
3l &dolq AESIAC)

Glufosinate ammoniumS 1981'd FEMOlA AU KRy WME ] 3¢
BB TRRE REMS A E, KE 198 9 354 #F o2
& T HieBA FFEE BH Sol st Holun A EA glutathion
AREERS] BiES HEYLEZA MHS BFEA st R nlES 7}
I BREME (Tomlin, 1994), X BAR KR FHrulo|-Zolo] &zl elo]
Aen olF o]gY Hujolgols} HE HEF BB BEso] ;Y A=
&AM A& A= Act

BR F2 Atz A2 d8d &F, 9, olat o 574 2o Al
243 FHupolZol EEES] T2 BEE 430 Uy EHKS BUHIY
A3 th¥E Aol azocyclotin?} propargited W& #HHi#t (RR < 10)
< RaoL}, dicofol?} fenpyroximateol]l Tidl #EHiiE BiE A¥S 2HW
oloid ¢ AHg MW thHRe Aol o]& ol iyt HEHitko]
%7 ol4 (RR > 10)22 UEelyth. Dicofol e 19604 EAC] =UH o] ¥

- g8 ~



19683 Mg #Hiitkol M¥ o] 1995 Hx) Aol Agate] FrtE Aefof
AT =AX|717F Zbz 1991, 19932 fenpyroximate®} abamectino]
ZHAY AN &2 $EY EH@ES B3 i Al $3Y ¢
Lig=3

RAIZ MR BHREREEES HAHMES AR Az
azocyclotin?} propargite 12]3l fenpyroximate®} pyridabeno] tid} 77)
Ao ofAlT Hutolgoje] MRt ET7l AE B MM 2Rgou,
€ 5(1994)3 K 5(1995)0] Ba%t EUE3Z ZHjojxE ol HHM
Rt BEEA dotch =Y 2 AoN £ xE:EHE KR LR
fenpyroximate7} propargiteo] ZEXEHNHS 2AUS ¢ + AAXIT #
% ERFES Uy ZUHY AL ol ofAtol M MKES U
¥ 4 giche Ahdell u]3o] azocyclotin?} propargite7t M2 ZKaEihiit
#Aol glchs Ao =esl7] s B} g2 771 westele A
Ztech Propargite?] 739 HilolM BEE dod 4 iz ¢aA A
AZ s7tolM Atgo] REEHI AUgdE EFsa %, 23 Az
AAZo]l F2 & ol BHES Hol:= AL Fn|SrlL

PyridabenZ} fenpyroximateol Ti3' Hulo]-goje] iEHi# Biol B2
HME Hdoke AL XEEH#EE ZAME3} PRxo] FRpXrTl o
fenpyroximateol cth3ll o] &ctl= A, pyridaben®] B HE MABRE
#i7t fenpyroximate®t} 1'd YMth= 3, pyridabeno] fenpyroximate® T}
ptie MgmEold Rrl J/FHch:s i A @A feluete] QlolA
fenpyroximate #EHitho| pyridaben EHitkol 23 KRl BRS ANy
T de Rig7 € + vk 2y ol RS ¥AY Iy A} 4
B3l FE Aol Aol F3Y A2 S verle oYt

X FBigeld +38" ZUY A3 BRHE ZAH 87 29 H4 B
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B3 2Fold 15 ol KM B¥ENol Uiy EHifo] BEs Ao
ol Eitl WY B YU FHY WKEH EXE Rojz Uddch wet
A g¥F 2UE o] o Y B Bol YUk AA 2 BEH
BefA 3 XE A HES o1& kI +3EE KoL of
E HiE ol gole] pikkoles EAVE Qg AeoE HHc
BARBS MAAA XREHES dFsted Ao 8% R &8
3 Aol chsl MKT BEC] At BA R#tolM AAZT A¥AY =
o] ¥z ULY mEEAES T s Add, &k HRdME B
®E B BUEY M 7MY S AYEE BAW G4 A9ATS Ay
o]-goll&E dicofol, fenpyroximate, pyridaben® 2 2}2} 205 MKyt ¥,
olE <A MikI oln] YFolq ZAMY ul A= 75 BEEMISO] oiy A
vto]-gofe] g WMol nixe FES EMSIE & 30004 R upsd
gol] ZEEFiHS] T FRHMY AIAG AT 2 Aol vy LCs
(95%FL)S 7128 YFY LCxn XKr} I ZEEHRH (positively
correlated cross resistance), Zto® WHIMNZEEHHE (negatively
correlated cross resistance)®® ¥t Az}, DRy dicofol,
fenpropathrin} propargiteo] th3jr] ZEEHNHE L B oo, abamectin,
azocyclotin} fenpyroximateo] tisir: MHEMZEEIES P och
FRo propargiteo] tisl] & XEEHE (F 95)E Rl
abamectin, azocyclotin, dicofol 18]3 pyridabenoll Thsjri= Zt4=2do]
YF 2t} Z715t4c). PRoS fenpyroximateo] th3] FRp HCT} 2 AR S
Bo=d ot MRyl BEA 2ues] A3} fenpyroximatef} pyridabenol]
thdt Ehifko] B S 7H¥the AWt FRxo] pyridabeno] cthyt &
S ETE Holx dthe AN} ¥4 AA BN fenpyroximate
of ThY #EHi#o] pyridabenol &% Mk A WY FEEHAEY 4+ 9
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the 7548 E Z4EstA A|AF8laL glth. PR abamectin, azocyclotin
2|3 dicofolel cisj MigMxEENHES LAt Dicofolo] Ti¥ FRa,
PRo®] Zi7d Ashe ey M EREY] A2 fH37A w2
& 2¥rt 53| 2ol Eof dicofol Ehitko] £ 22 REATH
% (Inoue, 1980: Dennehy 5, 1988)°] & A3 913 Xk BR BT &
Bolx Zefof] 4288 712 (1d)o] Aol gole] £FERR 84 A3 B
2] 2 71ztolele A2 WHEMXEEREClN s AES Jellld: 43
¢ 2oz AZ™cl 2y & BEelAM +38 Ehi# vlyshlE A7l
A dicofolo] fenpyroximate®} pyridaben?] #EHidE o7l S HRY
gEHl oFhUES 712 Qlvts H2 Qo= Xt FUy d1EF 2431
I glen oo thyt A EF7t +¥ 57| Aelle dicofol & RE
W2 ARt A2 Fejela 4Z€ct

oldtoll = BRHEQ YFOl thyt BEUET ZA7} glol HA3] B AS
& QAT UnA] F mk R v2ddE of xEEHE BAd 3l
ti2 33== Z9E AR, DRpe| Z-$ acrinathrin, benzoximate,
bromopropylate 12|31 fenbutatin oxide”’}, FRx®] 73-$ tebufenpyrad7t,
PRz®] 739 acrinathrin, tebufenpyrad7} Qit}h A] $]&} T2 Welof A
SRR ARG TAM iz FFEE JOoEBE FRed BE
bromopropylate, fenazaquinz} milbemectino] ¢lom PRpd H$
bromopropylate¢} milbemectino] Qlth. o] Y ZTAZE olF UA
of thyt Bl R¥ERIS BZtE 37](magnitude) 9} ol KO W
MR ko] ¥UY AdASe] BH RFILe] BLHE F dicofol}
bromopropylate, fenpropathrin}  acrinathrin, fenpyrooximate2}
tebufenpyrad, fenazaquing& & = A2 o] RBE UAR HUsl=

dolt stttz Mgt 53 dicofold] Z¢ £3¥ 3 Aon
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acrinathirn?} bromopropylate”} dicofol3}t ZXEIEHFE Treo] AUrls B
(Kono, 1985: Fergusson-Kilmes, 1991: Z! 5, 1994)5-& Z3o} HelH
Zgol &3t o, BF ol 4ol chlAN 2Bl WS ARY st
ERIcE £ d3eld $FE A it Helo] sHssleleta By
€rl.

Table 30. Cross resistances of acaricide-selected strains of 7.

urticae

Cross resistance DRz FRap PRz

Positively correlated dicofol propargite fenpyroximate

cross resistance fenpropathrin pyridaben
propargite

Negatively correlated abamectin abamectin abamectin

cross resistance azocyclotin azocyclotin  azocyclotin
fenpyroximate dicofol dicofol

pyridaben

Abamectinoll THR} DRaw, FRaw, PR W YF] BEE-JEME fhiS Alnid
H 0.04 ppuolld AFL xolE FRIA FEH £ A= RE RE
{discriminating dose)S %& 4 &= o oja 8t WAL dicofold] A$
ot ARt (Y 2). AAR EHiE FEE AL ok A9 AL
o] AHyd FxEF BEL EwsHA RUER S Zo] nj$ Sty &
3] dicofol®] Z% I EiHilk =7 A4os EFstn HREA M
Bzt Aupolgole] fRAMEEN T (LM B EXE oj8d
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4 A& 7Ee o BEflel Y Eiifo] HE oS st Tisiel] Ay
Aol REEsl ol AIFo e YRY 4 UA 3] 2= A4 ZUF
ol JHst Al 54 F pE BES AT Q7| wEolch ol
RERES EHME Fikol wlet P ST Qi 2 dreds
RELS o5l PEARPS WA abanecting] Z$ 0.04 ppmo]
AR o2 ARH 4 U2 U 4 ANUOU ol F A2 HHE BE
Foll AAstY] AME Boh g e @Rkl tiyt AEe $¥sio
Yshe o] Mysojol & og L),

WE-TEAR BBolH FESjolol ¥ Eshle K@ 71272 B
E-TEAR @l 71271 BN ME T KRl AR A% REM
fitol olaf AW L ol BRAMOS L o|HT 71278 BENE B3 &
ol g3t niFhZe) M K 3 HMRET o) Auss 5
3 (monogenic factor)QIx] HERMTFol &J X|uf (polygenic factor)H
£ A& ¢ o & &£ AUS £ ohJg} (ffrench-Constant & Roush, 1990)
Age] Ao thyt wrgdrle] ENE U XRMS st HHE o
B 23Y 4+ oy UAEL oo BY @7 Ae) F3o] WS
mlers) & BN +UH /127§ oY HAS wS VAR F Lo
AHEY Sutel gldon I Rl oY Azt A Mol AR 27}
Yoy Aoz HzYch

Mikol AHEEl FAHE DRw, FRw, PR B! YFO] ME-TEE¥ Mmie
Ao A3} DRt} PRl 7% ztztel Mk 3BMIQ dicofol2} pyridaben
of thyt BME-FEBE M Lol BRMA YFS} 71 &7]0lA xpo| & Holx
oko} oju] ofejol e o] IS EUY FF5AHE Q= T S
et 22 Qs oju) Wt ztzbe] ofalol thyt MY wiFhZe] A
Holde] RARBMKE B3 MEZD ®Eldee & 4 ddrt 2y
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FRn2] Z-folt 3 o] cidt REE-EGR shi®e] 71&7]9 Y7l @
stedl, ol2{¥t A2h= fenpyroximate§ o] ¥ TR Myk7l YoM det
® fenpyroxivate EHift WIFhF2te o Bk nslUEE WA
=€ EoFE ol ol gl dFY vl e A A AN &
pyridabenz} fenpyroximateof tiyt uto|-gofe] =3}y ko] BB FAM
€ Brle A, XEEHE AY A} pyridaben WK Rbtol
fenpyroximate XEl A|ZRCT} fenpyroximateol th3ll #3do] ¢ Hrl=
pyridaben®] BAPY wifk MA BEEi7l fenpyroximateR T}l 1Y At
pyridabeno] fenpyroximate®C} $t§ UMM Xcl BEFHctE o}
3 Solfeluelal glolA fenpyroximate A ¥/gdo] pyridaben 2 3/gol
A% ZAzehke BBRS L ¥ 4 oot

Propargiteo]] TH¥t DR, FReo, PR N YFO] BEE-TEME MRS An
B ZEEHHES H<A DRo 4 FRo & 71&7I7F TUST BHAMRAE
HiES B PR 3 BFRHA YFY 71717t B—sichs RIS & £ A
Lol #i#E dicofol?} fenpyroximated] it w|Fl]Zo| olu A% o
Bdol o1& ¥ ohJzl propargite?] HEhitko] EH o2 283tn AT
Bo{Fa olom, #ELE PReollA AW MIEMIEESIH] pyridaben
kol oJ3) MEY EHitk vIFIIE propargite Hhitkol W3 Foisln
U] USE BAFE Hojrh

mEEFE WY dFE B EHE dAUE oy BRE AT
o B9 ohlel @2 F$ ol oA o|& e RE BMWY B
2% & BRAME ZREHYE 7o KM BEH Bk Aol
ofo] chigt AR B¥HES AR A ojnm BEHEH dA2E
abamectin, azocyclotin, milbemectino], ## ¥ME+ chlorfenapyr}
a9 EYY AEol 35 A MK HulolZolol oz ¢4 H}

oo m
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& 2o A& AolSolol AHA HE R@oldct =X B BER
BS ZUEHYY A2 2EHe BRO| ujel EEHKES Bolx YUs
ul ol& SAE BEMNOE AMYUCHE FF EhilE Hutol-Zold BhkRol
oiA tixts] FPHoz 2L ¥ Aoz JhHcl

Glufosinate ammoniun UL AH ¥ BE UL tiAle A o]Zojo
il 43 BEERRE Rdced, 8 ¥ A5 ‘l}xﬂ A ¥ 2442
doll F= Zo2 Mol o] Al AuUARL FIUYFe] HEY L£RNH
BRACTE AYAHY 43R Jgste Zies HzHch =
glufosinate amoniuno] Thgt Aol gole) MRS RE Mol wal &
2§ zpol§ BYTh Afol-gole] BE MM A iy Aed A
ol M F(1993)9 & F(1993)ell &3] BaH n} et olFe ol
dicofol, hexythiazox, flufenoxurono] tisjrli Zt4A xjo)7} Mg ov}
cyhexatin, fenbutatin oxide, fenpyroximateol] ti3jri:= Z44 x}jo]7}
ATt olet T BE BESH Bl ol BRE ZRE AAMADUY
(Rhyacia ypsilon), European chafer(Amphimallon majalis), §elAAju)L}
Be Aol gof olde] ITHelM BuH ul glth (Harris9} Sec, 1968:
McDonald®} Jacobson, 1958: # 5, 1996). 53] & $(1980)2 4-Z2] oF
AE AMu vy shioll, Kim $(1992)2 diflubenzurong Htrle]7ful& g
eI il e BRBHY BMoE BEY FJlo wE Zo] ohz}
BE& iAo £EA(BEHQ Mibo] 7]Aci Stdch ol o] Hulo]
ool @oll whE BREMol oYt BRH 2ZRE Yo AMH ule}
RéEEe 277t Foista &K Zol FEIY R wiel e F3u 724
¢ e Hoj, U TAlo] W ZF AN 4BBH T 4£(LE
Bl RV REHO] oY MiES FuAZ JHedE Uk ojAtelA #
£ v} o] @MRol whel BHE KR Xole MM EB AdoiA Atz
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Hujol ol UAE 23l Al7lol A—BK Tt A— Bl Ue 2o
ohyzl o3 Ayt EAEo] el g Ax H#ol dolA ol& s}
t 42 des] Fasich

flolA AFWN BE KMol EH BN BRol:= BE - RE
2ol 2% B BT o 7ix BHEo| HAMLE 2R3l gled, o
% BE: BB FEid 39S uiE R F2Y BERFY shuEA
A obolofj o] i Bybkel FE vIA £ ollel, st & ikl
2o o] A 7]ostL Qlth Glufosinate ammoniume BIRIEC T A
gstds o HEEV &+E BE BEol JFvlded oy
positively temperature coefficient HiREMold 23198 ul <t}
(Norment & Chambers, 1970). $-E|lLetd] Z§ 54 #FH KEA 16
6C (4.6~28.3C)ollA{ 8] LCxo] glufosinate ammonium®] #HiE MEEQ 540
peoECh Wrhe HE 2 UCHE WABL EE ojn] MEAMRAN HES
2 o]l Aolgolx AAFoT YAY 4 US oz 4Z Hy
¥t opz}l Yo Foll I} T8 doe A2 EH Eojl A& Hutol
ol EE BEE MR BRIl 7Y Ao FAHch a8y A—
wmzt ¢ Aete ofAlY @ENEol whel BEEl B FEeEte] HH B
$#71 gebAtts horn flyolle] R (Schmidt & Robertson, 1986)&
2l o} glufosinate ammoniume] S} B FFiEzt TAlo] F3jMe &
o} AUy A37t Yestelzt F4€ct

Glufosinate ammoniumoil cth¥t AP M MK REEY DRy,
FRw, PR A4 AZo HEHHE 5.1, 8.6, 13.48 0|5 K#to] AA
2 gL dAE i3] &2 BEHES Bolan &dl ¥l glufosinate
ammoniumoy] ths] W2 EHES Uehfden, cialgt okAEe ois] EH
#e /I3 gl Aog Bl £U9] 670 x| QA AT FH B
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& ZEX glufosinate ammonium off tht EHikHI} 2~10 I =2 Aol
EAth 2 ol MK F# U FA RitEol A HEii#kg RolA
AE A2 ool F Ado] U £ ddrke AMIE a3
glufosinate ammoniumS RRXEH FRFTH TUslojor ¥ Aoz Nz}
"rch 53| glufosinate ammoniumol ciyt Ehithko] B|egm 22| A= ¥
BAES O 2% U] oh A, RE PERE ¢12] A2 glufosinate
ammoniumoll FHEIl B ZAAX|o] sy EEYSEE oloj tiiE=
FF dFolM 3E3] ZEHooF ¥ Aoz PHc}

Felvetol A wo] AHEHI e 634 Mol ciy glufosinate
ammoniun EHilE Ftolgolo] ZB/IEMMS AR A, AY A8H
632 B¥l 2Tl XEEHES Holx] Yol glufosinate ammonium 3K
i mighSel Aol AR AujAlEe \Hig olyhE tEs ¢
4= olalch =¥ GaRis: glufosinate ammoniumol] THIAME <F 44 & o
BHige 2o Ao AHEE MK Rito] B RS 1540 F¢
glufosinate ammoniwm®2 MWEH AFoleshe ZHR& 1UES o
glufosinate ammoniun 343 wheto] A}s] &ria & 4 Qlch

SEvtetly 29 3 F/ WAl Soid 7 2R/ WAL BA
ZFolA et 2ol Amblysieus womersleyi®} Agistimus terminalisi
Atzh-golet HutolZolle] Fo XeE «A gVl wiid (F 5,
1990), Ujiye®} Sugawara(1970)= §olFo] elo] ol AR MK R
B RAiol RifE RE BEL 324 Z22Y v} ot =Y AR HH
¥, EHEe AEMBEREK (resurgence)o] 7l LALZNE= XS X
Y, HE E= BB £EE Wto] oY FMBO AN B BB - B
glol 2% Mk, RPE KRk U FTMH LR ®BE TOF A
3 gl (Ripper, 1956), ol 29U%F M3 REBBRBAK 713 A
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Zhgsh= 2 B - AulA Edhol ¥ Ko 4o drlan B o]
gl dAszjoict. Tul, of7tA] ol ¥t Kol thyt AhujA] W BRE
el kel o FAAHA Bt ARY Ao dof X FRAME
glufosinate ammonium2} chlorfenapyr ¥ JF1EI§tA X #{A] flufenoxrons]
% A KXol nlAle 43S 2R 3 B#dAM 2ARY Fa
glufosinate ammoniume ¢ MEEQY 540 ppmollA] M E=}e|Eo] 3
izt Hdvlo] 10mf9e] W FE/RS RO Hulo| o, AT
o] ¥ AGEL] KXo Ul ofXxUdel tisid: o, 3 @ R
@oll 2F 50%0]4e] AlEES Uehdgich Ryl 3¢, Al A%
¥ BEE BEMOIAM glufosinate ammoniumo] thste] WS Rych =¥
flufenoxuronz} chlorfenapyr®] F-wdu el 2t BE Bbgol] oyt BEE
ZARE Az} olE YA Eo] Bt MEAA Tl GAUS ¢ + A
Atk UWt=2] Koppertrlol M Hffbet MR SolF Spidex®:= ¢
2] A% glufosinate ammonium, chlorfenapyr, flufenoxuronol 1080 ppmoi
N2 0% ABES Ho ZY e Rdoy BB glufosinate
ammoniu;"ﬂ% <60 ppm, chlorfenapyrofi= <10 pm®] LCxZ W& Hx9
ctatoll = wizkstA wbgsigich dolzlgole] ZF-ol QM= ofg}
=3 AYS [AY £ Added, oY AJES AnlolgololN HH
B g4z visditl. ol olE HAY SolfEC] oY M =AW
K ZollAd 713 Ftol o} by HkBtR7E 27] wiEoletn sy
¥ ¥ oz} glufosinate ammonium®] ¥ M7y Fol RAETIE SolF
of Bt} oz zgstn ASE Yehda gtk 7] Audgel A
£¥ oalo] Atz K@ nlxEe 4¥S BE RBRS 33 Hd3) 2
A3} 39 B ZA I 430 KEEY AdolMy #EY d%E nlX
£ AeZ veht Au 48 At giith mely ols BHES AAR

29
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E#ol AAY dols W2 F71 oy Hojztm B4R ol &
o] dA ol PP Xl Mt BHRE Uehd Z3Ax] ohd
BAE RES QY Futo)golFe XEMY 9ol 22l ARUAE F
3s}A] Qdct

B - BEEE= Aol ¥ KR BE, RE BE L e Qo 23
of M HEEH IS BIER 3l ol EH/ &MAoIY
EF N0 VS v Aog PZWUch olg} Y2 ERME MY FEA M
RS &M BAZ JT M3 REBRESKC) RH SolFoly
B35 3 glov(Saini & Cutkomp, 1966: Steiner 5, 1946), Al#| o
Aol glojAl, olEo] Y EAE= ;B HA g 9lr),

& PRl glufosinate ammonium A 2lofl 2J¥ Solo] REMBE
£ U JHsE wsl7] Y3l glufosinate ammonium EEFFERS A}z
dfolZoljof] Azt A}, BRE Fyolgole H$ LCo ME MENA
ESme] Zt4vl BASAS & BLR, &k, KA Baols =2 v
AFE wf AW 20l E Ho|z] e ¥ ol EiE F#tol oA
t FAzFe ofE YRJAT xlo]F Holx] ¢fairt ol EHM
W3 WAL oy Aoy H#%Y £ gEd, M FROZMN: B
o] @i, #ERol 3 KWK WS S3 Jon WP FHEOEL: ¥
we] W, EmBe ME TE=E KRB WA, R S A48, 5,
e BHE R% (Ripper, 1956: kM, 1981) 52 & 4 Ut} & o7
A glufosinate ammoniun ERFXFER-S Huto]-gole] ESFM WA Xejdt
T Bl BRols F¥ol Ueh}x] doton ESM HY V4 A Rl &
ol it 9% Ev AMBol iy AAYY 4Y SolM 2 AL 2
T ot AelH Ao Gyl A FHEMPY KREY +E AUt

Felutetoll A Futo]l Soll= U R 11¥o) FA AP BEES o)F,
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BROE BLo] Eol7l ML RALS 3dolut 49 Yy Tus| 5L 3}
<, B2 647l W WE KBS fAsitil 74 o] %o 243
WE7L F7IRICE (2, 1990). & BI% &R 547 glufosinate ammonium®)
RO Wit ANl Hutolgole Alzt # koM e] @i ME MRS A
3 BEHIE 4~9F ¢ && ¢ Ydoy ol oF (8Y 2)9 Ha:
oHFY As Holx] Qigkrh uwleld 59 (Fiy BE 16.6T [4.6~28.
3C1)oll #Hol glufosinate ammoniumE X 2]sto] MO} HE Lol A WL
¥ ol ZolE BRI 6W F&ol A 4% Roz wEHA
chlorfenapyr 5o WIS Nelgtosn AlztQe] HuloLols H2}a
L2 FEHY 5 deS & 5 arh

A BEE AlzhdRel AN BRA Hold AT BeEMFol
ool Abte] & Foll Fuiyh ERHY £ olel Hujol-Zole] Mg o
BERE AId £+ U7 oo 2 Bkt ElEed, glufosinate
ammonjum®| A F}= &, HE, Wdo|, R, FilEd] tsiH = 100%)
¥ BRME 2ol uifo] 4l Jlel @ i 90% o|5te) t}
4 W2 BBRME Uehiden I KRE #EE glyphosatel} paraquat
dichloride®] A& 2}eof PLgstLrt. Glufosinate ammonium®] X Z 2}
+ Langeluddecke 5(1983)2} Engel(1992)0l 23 R ¥ u} it}
U WRPE Auishe LUoBAE YR ST AY, EQY,
713, EQ pH, F7]0l&, B¢ +E, 3714, /¥2RA, E3AE 9
v EQuPE F& & + dEd, ¥ dAFol oA glufosinate
ammonium?] +3F FRY W ANE BAES BEEHG W RG] o
eh &l uetstout L3l ol LEME 10¢ olstE tighs] @glo
o Al3E BEES 33 ujioe A BEFALAMM #EM 0.3 ppo o)
Rt olglt}. Chlorfenapyre] Z-$& +#h LEH= of 40Yd FE ojgde
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o AlE BEES 0.2 ppo nNOTN BEFALMME (HEM 1 ppn)
o] gto] o},

i (1981)= EH HBS SEMYU HRE H3te A HR
S Hedg 22 vl e 2 Rl BRAN BHEE of] @ A
AES 3 & w0 Bhd BE #EF ZASlE Aot ol uy
322 WAl it £H®0 RES mletshe AR & FRolA 82y
ofA A FHAIZo TiY BUEF S +3Y Az} MM EHe] Riol
ZENCE SRY BRE ddsta ddct

Tz KERN BEE £33 48N == REEN FHE S o
3 i vIFhUE S st BE 4470 B X HRpe 3wl
goh9] dicofol, fenpyroximate, pyridaben iEHi#t o7} Zols RILBEE
(mixed function oxidases)®} MK MEMER (hydrolases)’} 323 UL
St 9SS Wy wi Qlch

Ada] A FHA DAl Aol EHiE WihUEE Abo} o=
Raol Hg3A 1 #ES Frl, EEN BEENY HoMe RE ER
& B3 222 o S ¥F Aol ol BM EHK WIS
of 3 Hr}l WS HMIL FAFolof st XFTAE olF Y A7
7} glo] §-&3ict.

izl Al HEYERE BBEE oldel IFolM ol mBme v
2 EhHifE Faol Ui MRS Uske BRMY BRfolct 3] Bl
dol A W BEC] HE HAMSE 2833 917 wEo BRI} o
2 olo] thyt A F7tx] LA Mg FYSIA 1) A2 R - B¥H
o BB, 2) BF BEB BE ¥E 3) I RE BE - BEHY] X
%, 1) ZRY BAW BAR, 5) BON AR U 6) HMAPKRS &5 £+ 2

c}.
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A 18 PP ditFol s AR {Lawe] BB ==
RANY ¥d % 2ol dS dF4six e |E L AFol uigt £2
S n2shd I Jhsgol 2 Holel ¥ £ it

2)2 Yy R}l fFARS 23t AR #gdEoltl. MEMX
o 2% RE# HEe MALE HEHikt nyUSO2N F2% JUS s
7] wWiZol EEF B ¥ HET ol KW FES EBMs= W
BOE o]Fo| ol & Folth K HEMS KBE MK Rt EH@
UG 2A BILBER, WBBE 3 mAIMWER] 8o Fosta
ASE FHY vl ded, \HE vIUEY B B dEol o3 Hi
o] BRIl 7ted ez QZWrh. 53 Fitol ZuY MmMRSS
HIEEEES] Wel2 AHEE= BHIES] F#fL (activation)o] UW4Holmg
olF ol &% MEe| M ;ET 1) B ¢ dria Algdr) 2mE
W Rfol ¥old An] B4& Ad RoE U#A chlorfenapyrT MR{LE¥
Foll sl B¥HS Ad HES Be o (Viseman, 1995), MkFht
of thyt o] iAo £ UPS ZefATY Zu MLER Fial Bl
gleziel £&= 3 ek olstoll fEARCl AANN B HBE KEs
T BF7 2 de AL 5o FolA g3A Qe shuinlo|EA &
B #MESNM methylZlu}, ethyl7]E propyl7]|2 B#stH shujuo)
E Hii& esuin Sl Z}Foltt (Yamamoto §, 1977).

3)8 W2 EHiE Ritol iyt RBRME BRSIE Ao, X B
JeollA MARS] WM MWK Frtolgolol ciyt AREM BMHS 2}
¥t A3} oju] 5FY A2 abamectin, azocyclotin, milbemectino],
FH BHZ= chlorfenapyrzt 19 BAMEC] 352 H¥M Mk Fulo]
Solloll thal P ARE Bo] Ay FulolGojo] A REBIEA)
& Rygstoch
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4)2] WYL ojd BeRHlo] EHES el o o] BHlol ele}
AE G v &2 BE REYSS A MY oS UAIstaz} sh= %
Holth & HRoNZ MK PR HEME U3 chlorfenapyrz}
fenpyroximate, 7|¥1 {44 EHEME U¥F  flufenoxuron I}
diafenthiuron & FHOE EF BEMQ fenbutatin oxide,
propargites} EJARESIH L3t ARG A& £ Ul

5)2 WA BM¥HS JXA U= BAME B¥Emol B4 R
BHRES EIRSIIAL sk whYolth. & BFRMIST piperonyl butoxide7}
fenpyroximate2} pyridaben Mk R#fol Z3 BHBRE R ol EH
& &zl methylene dioxyphenyl 2| {LAHE BAME ALY M4 S
B33t up glov, AR ol o] gols @ o] wpr} (Scott,
1990).

6)2] W2 AW EFid Bk HEOoE, BN dHEe WA
Het BE BB FRES BBASIH HE FEERA 4A F& A 4
&3t o2l BMES FHEI: WAoln ol MMl EMA, £HH X
ol A of-¢ F23lch

X R KRS A5, glufosinate ammoniume A}z}8ubo]-gof
o $-ER W maol tidld MAYoE del ol&HI o gem
azocyclotin XU} Yt BMHARE A4S ¥ ohlel Alzpdnto]-gofe]
RECEC] chiM = BBBES Bgon Ad F2 £H &, W, o
o, ®x, HFAEF T MR 4% REKRE 2dcl =2,
glufosinate amonium®| +%F LM U A3 BEES REEKGH U
RGOl whel de] Uetgtont LMol AdoiM Y LEHIE 10U ol3} o]
on x2F BERS BENSEMME (EEM 0.3 po) ozt olgth
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Chlorfenapyr?] Z-$= L3+ PRYE o 40U B ojdden Al2E B
RS BENTEARM (HEM 0.1 ppo) nigto]dict

| wteby 5% o] glufosinate ammoniumg A 2|3t F 79 2¢ Ao %
Frotol BIRE chlorfenapyr, flufenoxuron B T = ol& B¥EM}
BEARe] Baw 5o RNE BEMS Aegchd #5 3 oS AR
BrEkslod Fhfbol 2% BHERIR DEMHEBE HRES Mol 2% BMHER
F U OERS V0 = Adg ¥ ol REY AE kg ezA A
o B AR 3 ERREH B0 ot KkHBAE RXFS 8L
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