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Abstract Despite the differences of morphology and size among paprika (sweet pepper) cultivars, pre-
harvest intervals (PHI) of regular paprika has been applied to other paprika cultivars with lack of residual
safety research of pesticides in other paprika cultivars. Therefore, this study was carried out to compare
residual characteristics of regular paprika (cultivar: scirocco) with mini paprika (cultivar: WLS 3455). Thus,
residual characteristics of fluopyram and metrafenone in paprikas were investigated for dissipation tendency
in time-dependent manner with Duncan's multiple range test and difference between two cultivars with
independent sample t-test (p <0.05). The each recovery of fluopyram and metrafenone in both paprikas was
83.88-105.84% (RSD 0.78-1.91%) and 83.54-104.62% (RSD 0.43-4.89%), respectively. The residues of
fluopyram and metrafenone in paprikas didn't decrease over time without any significant differences (p <
0.05) except residue of metrafenone at 0 day after last application in mini paprika. In addition, the residues
of fluopyram didn't show significant differences between regular and mini paprika (p <0.05). In case of
metrafenone, there were no significant differences between two cultivars except residue at 3 and 5 day after
last application (p <0.05). The time-dependent residue was below the maximum residue limit (MRL).
Therefore, it is considered that PHI of fluopyram and metrafenone in regular paprika could be applied to
mini paprika.
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B3 A& R 4 Uth(Lee et al, 2013) AR Yo
=3 Fazg]Ftell A flonicamid’} ZH781-8 7155 (maximum
residue limit, MRL)S Z33to] HEE AHIZF JJATHCho
et al., 2011; Kim et al., 2011).

I F fluopyram®] ¥ = EAZA (A e AA),
EA 9 Ayl wel A= g2t B3 (Matadha et al.,
2019)2} ¥-& EvlE F metrafenone?] FHFHS Ao 2
3 FHaHE AAFHoR ZAdthe HI(Hur et al,
2015)9F 2ol &k ]"rT’*—T}‘ 3 Az, 34 3 2AHE F
ke Axguss g2t o ook o
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Q_lk E,] u].lu:]th. 7o e A %}é = aﬂak zl—g
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F9] matrix 5ol o3l HrEro] AR HThs HollA (Kwon
et al., 2004; Lee et al., 2004; Jin et al., 2018) Yy}t 73z
7+e] PR 7IES FHEle 717 thE WY B ﬂﬂoﬂ
T A& AFs87IES 24T 750l )
Tharl ks k.

uebA o] A= mhe|zhe] Adlago|ys AV S
WA Sl Bol] AMS-EAL = fluopyram metrafenoneS
o s Ak harg)zie} vy stz g) 5 Foke] HAIA

2 WskE AR FEA A4 mE AREAS
rate] QPAS FoF ARE-S TR ko] FaE A

A&EFe  fluopyram 40% A/FrSHAISE  boscalid+
metrafenone 30 (15+15)% 4/&rhAI012H, boscalid®]
AL EAg] ABoA AE3HA o|AoE AZ&Eo] AEE

FLa ALl Sle dgolrt. 3 e AxE & ofoll A ALl st Al A2 URE BT E]7HEE scirocco)
Table 1. Pre-harvest intervals (PHIs) of fluopyram and metrafenone and their MRLs for sweet pepper
Pre-harvest interval MRLO
Pesticide AL® Formulation i Dilution rate
Spraying day Frequency (mg/kg)
before harvest
Fluopyram 40% o 3 3 4,000 3.0
Metrafenone 15% WG° 3 3 1,500 2.0
9 Active ingredient, ”Suspension concentrate, “'Water dispersible granule, ?Maximum residue limit.
Table 2. Physicochemical properties of fluopyram and metrafenone
Fluopyram Metrafenone
cl F HaCO OCH;
CFs O Z 3 OCH
Structure P ?
N N
H [ Sny ons OCHg
IUPAC N-[2-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]ethyl]-2- (3-br0m0—6-methoxy-2-methylphenyl)-(2,3,4-trimeth0xy-6-
name (trifluoromethyl)benzamide methylphenyl)methanone
log P 3.3at20°C (pH 6.5) 4.3 at 25°C (pH 4.0)
Vapor 1.2x10° mPa at 20°C 1.53%10" mPa at 20°C and 2.56x10" mPa at 25°C
pressure
Molecular 306 7 o1 409.3 g/mol
weight ’ ’
In water 0.552 at pH 5, 0.492 at pH 7, 0.457 at pH 9 (all in
In water 16 (in mg/L, 20°C). mg/L, 20°C).
Solubility  In acetone 250, dichloromethane 250, n-heptane 0.66, In acetone 403, acetonitrile 165, dichloromethane 1950, ethyl
toluene 62.2 (all in g/L, 20°C) acetate 261, n-hexane 4.8, methanol 26.1, toluene 363 (all in
/L, 20°C)
Stable to aqueous hydrolysis in the dark after incubation for 5
Stability Thermally stable; hydrolytically stable under acidic, din pH 4, pH 7 and pH 9 buffer (50°C).

neutral and alkaline condition.

Degraded extensively after irradiation by simulated sunlight
for 15 d at pH 7 (22°C); DT, 3.1 d.
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g mY HZeFHEZE: WLS 3455)010.01, A)§%oke]
PAAME7IE Eelstels AL 2447} Table 13+ 290 A
A3+ tH(MacBean, 2013).

He| T iR % s ME

FAEE At gharejrtel vy stzggke A Al
skl Sle e X159 AAsH-2ox R E AT A
T Yk gy }(1 m L. x9m W)} 7]y 3222]7K(1 m
L.x10.5m W) &5 392 wjz]sil o, A2+ 7+ 24}

x| o %j*% W8] f1ste] 4 ti(1m Lox3m
. Fluopyram3} metrafenone= 2}t 4,000
21,5008 ﬁl*ﬁ& T wjRa FHEFZ)(MS072H-T,
Maruyama, 9)E ©]§-3ste] 20211d 59 4o 12} 223t
RO, QEAARE 7]l Fot] 7Y 7HACE F 33 AX
319 tt. Fluopyram?} metrafenone®] HHEHH A¥ 2RO Table

300 A|ASFAT

w2 ey 22227} 5 fluopyramsd metrafenone«]
AR WskE 2Ak HO}‘# HE oA X T
5

Table 3. Pesticide spraying dose by treatment plot

EZ0| W= fluopyramzt metrafenone® ZHREN 381

HESY 55
Q3 vy shzelkel Yt bhe et 5 7 s
o} A AolF ] Slste] 1719 mego] A U

g shzg)z) 12709 vy shze)g) 24705 AEsla 3D 2~
7H9(FARO EDGE ScanArm HD, FARO, 1|=)E Al&3}o]
560,000 point/sec®] 27 HEg FHAS =A3 F 7}7to
THA 7S A FAZ Yol vl EH S SA3ITh

Al & 7|3

Fluopyram (=% 99.8%)3} metrafenone (== 99.5%) &
3L Dr. Ehrenstofer GmbHAH Augsburg, =)o+ )
sl ARE-SIATE. AcetonitrileS MerkA (Damstadt E‘”)
o] A5k -4 (pesticide residue, PRY5HS AHE5I3NS
™, methanol® MerkA} (Damstadt, 5¥)°] HPLC (high
performance liquid chromatography)s=-= AH-3I51tt. Formic
acid (== 298%)+= Simga-Aldrich*} (Massachusetts, 7]=})
o] A|EFS AMESIHTE. QUEChERS EN packet?} disper-
sive-soild phase extract (d-SPE) tube= Agilent Tech-
noligiesAk(California, 7|=1)9] A|FE ARSI 5712
SPEX SamplePrepAH(Metuchen, P]=)2] 2010 Geno/Grinder
AEFS AHEsIen, daldel7le A8 (G HIn-
cheon, 3+=1)9] Combi-514R A|F2 A3t}

EEEY =X

3L A3

Fluopyram 3% 20.04 mg3} metrafenone 20.10 mgS

Pesticide Spraying day before Treatment : Spraying dose (L/ha)

harvest Scirocco WLS 3455

1 15,561 17,339

14 2 15,728 13,149

3 16,283 14,957

1 14,983 17,076

Fluopyram 7 2 19,339 17,681

3 20,339 16,729

1 20,939 15,548

0 2 21,128 16,386

3 20,239 14,976

1 17,444 17,143

14 2 17,667 16,095

3 17,222 14,952

1 17,622 16,629

Metrafenone 7 2 17,956 16,343

3 20,656 15,733

1 19,533 14,724

0 2 19,533 14,324

3 20,622 14,724
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48k3] A #sle] 20 mLe] methanololl 51 1,000 mg/L &
59| stock solutiong FA|3}T}. Stock solutions aceto-
nitrile® 84314 0.002, 0.01, 0.02, 0.05, 0.1, 0.2 mg/L2]
s Ao, At 9 vy gze]gt FAE
A|BE o] g3} 1, 5, 10, 25, 50, 100 pg/L 552 matrix-
matched standardS ZA| 31T}

=MH 43

Fluopyram¥} metrafenone 3<--8(1-100 ug/LyS LC-
MS/MSZ #A35le] A& peak areaZ 7|50 ZAJSH B
T ALl Al gt AT 28-S gRlst
At} HE3H (limit of detection, LOD)2} 7 2F&HA] (limit
of quantitation, LOQ)y= &4t ¥ vy 3}2Ze]7}9] matrix-
matched standardE A1t A|2d tiH] 20| Z(S/N)¢]
H|7} Z4z2b 33k 10 oPdel sigshe s=E ARt
(MOLEG, 2020). gt T4 2] A3 1S 913 378
AlgE kgl ] spzejzke] FAE] AR fluopyram}
metrafenone®] TEENS LOQ, LOQL 10v] & 508 &=
o] HEE 3WHE Aejste] Al EA4F sUE HoR

MEotY N

AN AP HE oA AE F 0Ya} duk 2w
Y vzggt AlEE vkie 9d 2] A8 LoQY 10
W FEO R 3WHE XE|g § AlE A A7EA] 20°Cel] ¥
5 B o, A5} FAlo #A5te] A8 B Fot
AEere HgdS Aed.

w2l ooy gzg]7h AJF 10 goll acetonitrile 10 mLE
7K & 1,300 pmo 2 SEZF XY FE39u 59
A9l QUEChERS EN packet (4 g MgSO,, 1 g NaCl, 1g
Na;Cit-2H,0, 0.5 g Na,HCit-1.5H,0)2 #7}5}32 1,300 rppm
o= 3E7F FEe & 4°ColA 3,500 rpmoE 5E7F U4l
st BrEgt = EAlskes g 29 S48 &
715k At 2 A4 5o EEES AlASH] $l8l(Jeong et

= <)
al,, 2006) 7= - 94 g Y 1 mLE MgSO, 150

o7 o r

Table 4. LC-MS/MS conditions for the pesticide residue analysis of fluopyram and metrafenone in sweet pepper

| <LC condition> |

Instrument API 3200, Applied Biosystem, AB SCIEX
Column Halo C18, 2.1 mm L.D. x 100 mm L. (2.7 pm particle size)
Flow rate 0.3 mL/min
. A: 0.1% formic acid in distilled water
Mobile phase L o
B: 0.1% formic acid in acetonitrile
Time (min) A (%) B (%)
Mobile phase 0.0 40 60
5.0 40 60
Injection volume 5uL
<Mass condition>
Instrument 1200 series, Agilent Technologies
lonspray voltage 5500 V Nebulizer gas 50 psi
Curtain gas 20 psi Drying gas 50 psi
Collision gas 10 psi Scan type MRM mode
Drying gas Temp. 500°C Ion source ESI+
<MRM condition> ‘

ITon transition

Precursor ion

Pesticide itation i a)
(m/z) Quant(ltn?/tg) nion (Ce]i/) Confirmation ion (m/z) ((; 5)
Fluopyram 397.1 172.8 39.0 145.2 69.0
Metrafenone 411.1 208.9 21.0 228.8 21.0

JCollision energy
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mg, PSA (primary secondary amine) 50 mg, C18 50 mg %
GCB (graphitized carbon black) 7.5 mg7t £¢%= d-SPE
tubedl] 7kt & 30%7F Rk & 4°CollA] 12,000 rppm©-
2 587 A4 Zeleiinh. dAlEe] § S syringe
filter (PTFE, 13 mm, 0.22 pm)2 &J3}3}3 acetonitrile® 2
vl 348l= PO 2 matrix matchingdF 2.1, Table 491
AAIE LC-MSMS EH 2702 275k A5

SHEN

vk g omy Egt F g A fluopyramt
metrafenone H7Fe] o4 xpolE A5 flsl SPSS
(ver. 26, IBM Corporation, P|5) AZESJo]E AR5l
A9 FAHEX (one-way analysis of variance, ANOVA)S
43 ¥ Duncan® Y77 (Duncan’s multiple range test,
DMTR)S Faatith. 3 SHRE 34 S (p<0.05) 5
8 Lk gl vy Eerle] FF 7F ARE AkelE A st

k.

ol

4y 1z
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N
N e Jx

b mhze|7l gl ogh A s &
93t 252k (dilution effect, Ay 2)(1)S ©]&-3f
2H=310H, dilution effects A|213F 4 fluopyram}
metrafenone®] HFFE(B)= 2(2)E ol&3tq A=t
(Kim et al., 2009).
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1Y 23227} matrix-matched standard®] peak
S 7o R ARFAE A A ARt szEgte
fluopyram? metrafenone®] 24141 77} y=2,098,830.4x
+34,552.89} y=1,051,562.6x+3,486.3019.0.1 S R (.9997
o9}, 283 vy 1z 7}e] fluopyram3} metrafenone
2 2e Z47b y=2.445,107.5x+64,162.19F y=1,053,025.3x+
3,504.301001 28 7Hz} 0.99959F 0.9981% RF H& 2
A73& YrERSIT
At 2wy #2Z]7ke] matrix-matched standardS
A3te] AAS 7AE3HA= fluopyram?}t metrafenone =5
0.001 mg/kgel 2™, 4 =FSHAI= fluopyram} metrafenone
5% 0.005 mg/kgo] AT
it 2 vy g2zl 5 fluopyram®] B 34E HY
= 717} 98.14-100.67% 2 83.88-105.84%0] 2121, AT
WA} (relative standard deviation, RSD)y= 25 1.91%9]
sloldct. w3l Aut 2wy 9127} 5 metrafenone®] H
3582 77} 94.95-104.62% 2 83.54-99.14%0] A 2.H,
4.89%°]3t2 FAOQ2016)°] A ¥ 348 |
A5 TEele] geE EAHE Adsiita ddEAT

o = mE
%

Aty Y

A Al A Table 60 AN wpe} ZFo]
g g vy 9z2)7) 5 fluopyram®] EiF 3]FE2 7]
101.039} 108.61%°]1 2™, metrafenone®] B+ 3]F&2
77} 98.959} 102.98%= A74717F &<t ARt 9 vy vhzg]
7} % fluopyram3} metrafenone F4 kAL FHt=| AT,

=~

Table 5. Recovery of the fluopyram and metrafenone in sweet pepper

Pesticide Cultivar Fortification (mg/kg) Mean+SD? (n=3, %) RSD” (%)
0.005 98.14+1.14 1.61
Scirocco 0.05 100.67 £ 1.92 1.91
0.25 100.16 £ 1.59 1.59
Fluopyram
0.005 83.88+1.18 1.41
WLS 3455 0.05 105.84 £ 1.80 1.7
0.25 97.89+£0.76 0.78
0.005 94.95+4.64 4.89
Scirocco 0.05 102.59 £ 0.44 043
0.25 104.62 £1.32 1.26
Metrafenone
0.005 83.54+0.76 091
WLS 3455 0.05 97.87+0.44 0.45
0.25 99.14 £ 0.76 0.77

9Standard deviation, ®Relative standard deviation
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Table 6. Stability of fluopyram and metrafenone in sweet pepper during storage period

Pesticide Curtivar Fortification (mg/kg) Mean+SD? (n=3, %) RSD" (%)
Scirocco 0.05 101.03 £2.36 2.34
Fluopyram
WLS 3455 0.05 108.61 +2.38 1.15
Scirocco 0.05 98.95+1.13 2.19
Metrafenone
WLS 3455 0.05 10298 +1.23 1.90

IStandard deviation, ®Relative standard deviation

HEHY £

oduk 9 vy gpzegte] SR 4 A 7t 17632+

2270 ¢ 2 33.53+3.30 g0 2 Ut 42&7}7} oy ohza]
[e)

Fholl vl oF sul o FAYAL, EHA S 72 271.78
+28.51 cm® & 78.62+5.78 em®® Aw} 9z 7}r) vy b
Z7tE oF 3] Yo Zlo® Yyttt o]2 2/
23 ot Fzgglel uy mlzgvle] v EHAL 717}
1.55£0.10 2 235+0.08 cm¥g® "|Y 3za]7lrp Uwl
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EL
e —V—.L 2.04¢ 1.67 mg/kg"] ‘:‘1 7‘”*?—4
23z} 1.75% 1.64 mg/kg®]l Tt Metrafenone®] - 0
o] ZRHELS 72} 0.92¢) 1.03 mg/kgo| o, 7d
247} 0933} 0.65 mg/kgel AT AlEAF LA ﬁ%%k
SAEAS A AR SR FoA AAaE HolA] ¥
= Ao=Z A= ATH(p <0.05) (Table ).

a5 AR 2 dFS Al FE 8RIeEE
HtiAge] oJst 84 a7t Jth(Noh et al., 2018; R.E.
Jacobsen et al., 2015; R. Huo et al., 2007). A|Ad 3R3-2=0]

o i 1S oM of

A ZujE Qo]9} W ERE 5 fluopicolideSt metrafenone
o] ZFEs vlws)] & uf, 2ol e FEo] 104 Wl
of 16¥] F7tsh= WE FA &S Bl uet 2 M
ol ofsf) AAE= 7ES EATH(Choi et al., 2018). HHA
oA eR FAEo] W WEERES] - fluopicolide
o} metrafenone®] ZH7ar2 2=2] vl o] e 54 a
FHHT A o] 259t F&, 5ok o]5}8h 40 9
a 24" Zlog W THHur et al., 2015). o]} AR 2
2 AP -2ollA e EANLH 4T 5 metrafenone
o] AAH zHg 2ad A H]m—ﬂp‘ ) SALe] A5 2
5 _LU:]O] .-_E“]i o]oﬂ 17]

o} ofo] 2AEE 2310 aa;m. W e EHo]
[e]
=

oI & 592 A sl 2] Aol A )
7] wie] ofe] £4HE ol BalTh me FAF
of ME HHEASE SAAT R FuA A% 540

w2} Zpol7t Y= AC & UERATHNoh et al., 2019). 2z
g7ke FHAllo] JaE] s St Bt de] gl F=eln £
AFME FoF Ax T gxe|7ie] FA7E genE
(Fig. 1), &yF 2 vy 92 2]7} F fluopyram?} metrafenone
o gRae sAEde] g Aol grx Bk
(Table 7).

=0 vl oF M oo 2Ha T AEE

Al

Table 7. The residues of fluopyram and metrafenone applying dilution effect in sweet pepper

Residue applying dilution effect (mg/kg)

Residue excluding dilution effect (mg/kg)

Day after
ast Cultivar .dFluopyram .lc\l/letrafenone .dFluopyram .Izl/Ietrafenone
application Residue value Residue value Residue value Residue value
(mghkg) PV mgkg P (mgkg) PV (mgkg P
Scirocco 2.050 0.920 2.033 0.917
0 0.025% 0.008 0.194 0.457
WLS 3455 1.677 0.740 1.700 1.037
Scirocco 2.013 0.920 2.047 0.880
1 0.153 0.086 0.029 0.194
WLS 3455 1.710 0.750 1.647 0.720
Scirocco 2.180 0.997 1.697 0.987
3 0.023 0.122 0.739 0.012
WLS 3455 1.733 0.797 1.630 0.650
Scirocco 2.007 0.897 1.897 0.860
5 0.480 0.098 0.195 0.029
WLS 3455 1.860 0.750 1.747 0.630
Scirocco 1.947 0.837 1.847 1.010
7 0.013 0.240 0.597 0.194
WLS 3455 1.620 0.743 1.720 0.660

* There are significant differences at the p < 0.05 level by t-test.
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A e SCT OCCO WLS 3455
200.00
147.60° 151.40 = _ 15008 = 155.22 =
— 150.00 138.62 2 ________,_I
o
E . [
S
£ 10000
L4
=
E
m -
“ 50.00 30.98 % 30.41 * 30.09 * 2836 31.98
- I T == =
0.00
0 1 3 5 7
Day after lastapplication
B ST OCCO WLS 3455
200.00
155.87 =0
141.87 * 142,253 145,62 32
— 150.00
= 130,76 °
=
o
£ 100.00
w
=
E
A
°0.00 el 31.69° 29.9% 31.49 % 3173 %
= = T T —
K- =2 F T =
0.00
0 1 3 5 7

Day after lastapplication

Fig. 1. Weight of sweet pepper collected at 0, 1, 3, 5, 7 days after last application (A; fluopyram, B; metrafenone, The same letter in
the same column means no significant difference at the p < 0.05 level).

5 LE— A8 Fore] E)8lsd &7 (Brouwer et al., 1997)
T BB 22 A el ofal] AHE AV (Lee et
al., 2006' Bojacé et al,, 2013) 2= 02 HFHo] &
% 7|17+ 7R3 Etk(Yang et al., 2016). Fluopyram
3! metrafenones 2] Uxt 3l WY vjze)zie] S
AAH o7 Z7I8IA] RO B R (p<0.05) A G}l 25
PR floha AdEn a8y B Aye A ek
A ZPE A7) ol bR Lo IS = 7 U= A
'r‘% v 99l Pk Arial AT Brouwer et

., 1997). T3t fluopyrame 2o JojA] sy, &
Xﬂ‘/Hi AFske st 545 7K 7] wEl
(Heiken, 2017), A1 A 02 77k o] gigivkar dds
THp <0.05). Metrafenone®] 3¢ 22 AUZ HFA|

:1

2H(Opalski et al., 2016), Zoll =2 2al€ = Je =2
3}eH4 EAS 7R3 92 H 2 (MacBean, 2013), A4 3}
S0 AuEEElE Bl o3 2] Ado] dAieh
T St} wEbs vy #322)71 5 metrafenone 2HeE AU
2ARH A HTA AL T 1D A L 222 Y
Zgo] 93l z7]o zHFEe dlo] LAt JkETh
(Fig. 2). 3FAIRF dut 9}2E]7} 5 metrafenone®] ZHF#2
ZAAA o R THFEo] AAEA] FUET(p <0.05), °ole €
Wk ghaze)gte] - Qo] FAdeta, AAshe Eolvt WA
gk AdtA o g vy sargyhs Qo] Aa, Aehs ol
7b &7] wie] AHAoE o wE2E F e JHIH
zfolol] ogk 710 & FAetET)

SRS Uik 2 vy 3kaz2] 7} - fluopyram) metrafenone
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== Maximumtemperature (*C) 237 29.1 16.7 220 27.1 29.0 26.0 252
" Minimum temperature (*C) 155 143 15.3 139 105 124 16.1 115
Day after lastapplication
B Duration of sunshine (hr) Maximumtemperature (°C) Minimum temperature (C)

Fig. 2. Meteorological condition (duration of sunshine, temperature) from 0 to 7 day after last application.

Table 8. Comparison of residues of fluopyram and metrafenone between two sweet pepper cultivars in time-dependent manners

Pesticide
2?;)%&2;3“ Cultivar Fluopyram Metrafenone
Residue (mg/kg) p-value Residue (mg/kg) p-value
0 Scirocco 2.04 +0.20%) 0.102° 0.92 +0.20* 0394
WLS 3455 1.67 £ 0.23* ' 1.03 £0.03° '
Scirocco 2.01+0.16" 0.88 +0.08"
! WLS 3455 1.66 £ 0.02* 0.056 0.72+0.14° 0.150
Scirocco 1.83+0.08" 1.06 + 0.05"
. WLS 3455 1.66 027" 0346 0.70 £0.11° 0.007
s Scirocco 1.86 +0.12% 0.868 0.84 +0.10* 0.008
WLS 3455 1.90 + 0.34* ' 0.63 £ 0.04° '
; Scirocco 1.75+0.17* 0525 0.93 +0.30" 0250
WLS 3455 1.64 £0.22° ' 0.65+0.03 '

" The same capital letter in the same column means no significant difference within same cultivar of sweet pepper at the p < 0.05 level by

Duncan’s multiple range test.

2 The same small letter in the same column means no significant difference within same cultivar of sweet pepper at the p < 0.05 level by

Duncan’s multiple range test.
% There are significant differences at the p < 0.05 level by t-test.

AR5 BS u HF oA AX vy gzt
metrafenone®] 042} FFFS AQslae HAAHo=
o] &l o7} GIATHp <0.05). o1AH g7}

z7)o zHFek woFo] A7 A E FF
2)7] ol et QHHAME71E o] Fashal ¥

e},

i = o do oy Lo
oo o

o=Z|7t E5Y MRY

o] BIgHA o] Fof 72 gl A & TS Rl
U= 23 (Lee et al, 2004)7} 2121, oxadixyl, chlorothalonil
9 thiophanate-methylE -2 EVIES} $har EnfEo]] A
S9S f, dsErtER T v T o] oF ul & WEER}



o=z|7t £

EoA w5 JFFo] 14244 ErhE AT A} ok
(Kwon et al., 2004). A3} A7 AH5S Hol Uwt mhrg]
FhE o vl o] oF 1.5 2 vy FRze] 7oA fluopyram
9 metrafenone®] R S O JAHAC A
ks Table 8ol A vie} o] A7 A F dAPE whze]vt

% 7 fluopyram®] RS §9Hel Ho|2 Bolx] ¢
Q}I(p<005) metrafenone®] 7§ 3Yx}e} 5UAE A€
afale FHFEel Afol7t gle AR YERTHp <0.05).
vz 7ke] 739 %%1 HAFEo] o] mholglo] 5ol
Jo7] & ¥ 7F \bE vy shre)vhe AZsial
FA o] Hol HAUA] o} Fofo Aol ARt A
FEEH 5L 7RI Tt BAA] BAFE7RA] 23S
of RS AT S s oyt ghzelgt v
Y shze|zte] vla] A= el AA Hed
7Fe/d0] SRR FA A T B2 Feko] AEH I
Wb gprejgtel wiy he|zhe] EF 7 R Ajolrt v
ERA] 982 7102 HojzIn,

Az o2 duk gl vy 27} = fluopyram? metra-
fenone®] ZHET%LE— 2P fofgh kA 73k HolA] &%k
zl‘ﬂ(p<oos T o] HAMETIER] HFoMA AX

Z 39 A= Fﬁ%}@] BEE T3 AR A Ae87E v
o2 AZEAT. T Fejeh 7)0A 2ol 7k lof %

Fgoll o7t 9ls & Athe e 9 uiiE
AN FEE FFFO fog Apolrt gtk qui
njFo|Rol gt shazg]7ke] PAAM 7 |EE Py gk}
o Agslodr ebdsitiar AetE )

#A 2

B ATE $ENEH AR wgAWe A
A FAE: PI0150962021)2] Aol 2l8) =3 5]
shem, ojel] ZP=Hy
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