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Abstract This study was carried out to survey residue and distribution characteristics of dimethomorph
sprayed onto tree onion at different application rate using an agricultural multicopter equipped with different
nozzles (XR110015 and DG11002). To investigate time-dependent residue dissipation of dimethomorph, tree
onion samples were randomly collected from 0 day to 14 days after final spraying. In order to investigate the
residual distribution, tree onion samples were collected at regular distance on the day of the final spraying
and the dimethomorph residues were analyzed. Residual analysis of dimethomorph was performed using
QuUEChERS method and LC-MS/MS. The residue analysis results obtained at each sampling time and
position were statistically compared one another with Duncan’s multiple range test (p <0.05). As the size of
droplet is smaller, the total droplet deposition on target plants tends to increase. Thus, residues of
dimethomorph sprayed with XR110015 nozzle tended to be higher than the residues with DG11002 nozzle.
Residues of dimethomorph in tree onion has been dissipated and degraded by 95.9-98.2% from 0 day to 14
days after final spraying, pre-harvest day. In addition, the overall residues of dimethomorph in tree onion
collected from all experimental plots were not uniform but below its maximum residue level. However,
technologies for uniform spraying with unmanned multicopter should be developed to improve the efficacy of
the pesticide.
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HE|ZEZ AZSE dimethomorphe] Zmp & Ig 4

Ze FEd wE5Ye] Bad Aoz Juue Ao/t
(Park et al., 2014). o] gt FAE s 23}7] S5t 2vlE
23} OAE F99) A 2 Bl Bukshl A9ET 9
or, B sAE 2R S vF FAk
ﬁEHEM AFY =] ngEsds 49
3 3IthSuh and Kim, 2016). 53] 54& 79l
840 SOHMEE F909 ol A0l ol 0
Al Th ot ‘%Eﬁ WZA BF53 Jck(Tsouros et al., 2019).
7918427]9) 9H AFE-S 918 Fol =kl
%01 QoI FREYSAAINE “FopEs
7] PAARE mi S Whete] oA Bt qF
Zd'é}ﬂl g PAYTE BT 5 Y= S 9
(NAAS, 2020).

AEsE woke AA-el kg E ‘Jrﬂ"/H
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Hlsﬁ O AN Aue wHE SN B
Aol 27] wjFoll (Wang et al., 2020) 2FA] A
LJoL_/,\_’ AT 24 9 2FE:A ] A S o8] AR
22 4= Jth(Chen et al., 2019; Wang et al., 2018)

Ao 7718 ARS= w23 AE ¢rEHe S(ASABE,
1999; Creech et al., 2015) ZHF#ul ol2} kg o} ofafo
= S v ol ddE o (Nuyttens et al., 2007).
Webd 3 AN SA) s wBe] A9 439 ¢
Yo My AREY ¥ HI IYS F = FoF
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2452 Z3k(Allium wakegi ARAKI)O| oW, AlE
3oaleE, Gl &3 5 ZAEe] YAskeE vy W
AE 98l FRIEAE7] FFeR F5HY U= ameto-
cradin+dimethomorph 47(27+20)% 2’d<=3kA0130th A1E
SoFe] A7 IER &t 5 FoF JHFS1-871-S Table 1
o AlAlat o, Eel-5}8H 544 Table 21 A|As5Ath.

ZZAE
IANFE T5 AFA AT 25 ®El 550
=R A Fsilen, o] A9 Hlﬁ.ﬂxﬂal‘ﬁﬁi f?}
QbR Al 127% Al 28l Fsto] HPSANY & HEF
HE 939 tHMOLEG, 2020). X73A g 282 HE]
FE(1,550 mm L. x 1,500 mm W. x 480 mm H.)&= A¥%
o] 4me] F=FE (BATLHEXA00!, ($HyEolalole)| =, &)
oo, FA7IsA A G A S HE|FEZ 55

LO

| of

H 7|Ao|t). =0 wE £33} 5 dimethomorph®] 73A]
A AR5 9 AFEEE AR 98k XR110015 =
Z3} DG11002 =& ol F A&

S o]&ste] FAds T

A7) AN w7, oA Ak 2 me] AEL
oA 3m/s] HRSER AT S THNAAS, 2020). L3t
sjAulgo] mE ARG 2olE AR flete] 16(1.6
L/10 a)2} 3241(3.2 L/10 ays Z}7te] &2 4hxsiglon,
AA g AEZAE Table 30 AASATE XR110015&
extened range =EE R A2 WY oA #US A
8-S HO|3L volume median diameter (VMD) 7|02
106-235 um Z719] NS AEsl= Folr}, gk DG11002
= drift guard =FF A do] orificeE AXEH7] A =&
Ul pre-orificedl|] fgo] 2@slo] 2 AHo £XE &
o] VMD 7|522 XR110015 22Xt} 2 236-340 pm2)
MHS A¥T 4= 3l =Z0|tHASABE, 2009; Mueller and
Womac, 1997).

Table 1. Pre-harvest intervals (PHI) of the commercial product of dimethomorph and its MRL in tree onion

Pre-harvest interval

. . . . MRL?
ALY Formulation ~ Spraying method = Sprayingdose [ .« application day Maximum (mg/ke)
before harvest application time
20% scv Unmanned aerial = ¢y /1, 14 1 3.0

application

YActive ingredient
b)Suspension concentrate
“Maximum residue limit.
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Table 2. Physicochemical properties of dimethomorph

cl
cl
VAR
C—N o] .
. Cc=cC —/ c=c
Chemical structure ¥ /N
: C—N o)
o
CH;0 OCHj CH;0 OCH,
(E)-Dimethomorph (Z)-Dimethomorph
log P 2.63 for (E)-dimethomorph and 2.73 for (Z)-dimethomorph at 25°C
Vapor pressure  9.7x10™ mPa for (E)-dimethomorph and 1.0x10~* mPa for (Z)-dimethomorph
TUPAC name (E,Z)-4-[3-(4-chlorophenyl)-3-3,4-dimethoxyphenyl]acryloylJmorpholine
Molecular weight  387.9 g/mol
In water 81.1 at pH 4, 49.2 at pH 7, 41.8 at pH 9 (all in mg/L, 20°C).
Solubility In n-hexane 0.11, methanol 39, ethyl acetate 48.3, toluene 49.5, acetone 100, dichloromethane 461 (all for (£,
Z), inmg/L).
Hydrolytically and thermally stable under normal conditions.
Stability Stable for more than 5 years in the dark.
The (E)- and (Z)- isomers are inter-converted in sunlight.
Table 3. Plot information sprayed with multicopter
Plot Nozzle VMD? (um) Dilution rate Discharge (mL/10s)
1 DG11002 236-340 16 160
2 DG11002 236-340 32 320
3 XR110015 106-235 16 160
4 XR110015 106-235 32 320
“Volume median diameter
_ 20m
4 m
e S—
L Q Q) @)
@ QDo (Do (D Q
Ol OO @, @)
@ O O O O
Spray O Spray
Starting ) . ) Ending
point Flight path Sampling points point

Fig 1. Sampling points for investigation of residual dimethomorph distribution.

WESE] Z8 AHQOmyHA 4m 7HEo 2 AF AT AFHT A
23} 5 dimethomorph®] A1 #F W3lE ZAKSH] e P9 =92 AA T =elololo| A5 H7lste] wl
Qlate] HE A AE 0, 1,3,5, 7, 10 E 1440) 7} A e T BAA7A] 20°C WAl HaAslsi).

gl FaAR 2 3k AF sl on, dAE AAARAE

SA38lo] ASS ARSI B8 X252 dimethomorph Algf gl 717
o] JREEE 2R 98l Fig. 100 AAIG ulet 7ol F A8 59l dimethomorph FEF(EEE >99.0%)S Dr.

F A Ax gdo] oA Ax AJF AF 0 m)FE AE Ehrenstofer GmbHA}H Augsburg, = )ollA] T sle] ARE-s}
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AT} Acetonitrile Merk (Damstadt, 5)2] PR (pesticide
residue)e a2 ARE-3FR S, formic acide Simga-Aldrich
(Massachusetts, 7]=9)¢] #|&FL ARSI TE. QUEChERS
EN packetZ} dispersive-SPE tube= Agilent Technoligies
(California, V|=1)¢] AlFS ARSIl F=7]1= SPEX
SamplePrep*H(Metuchen, P=)2] 2010 Geno/Grinder® A
5 ARAA, AR S A8 () H(Incheon,
3=1)e] Combi-514R A &S A3l

EEEY =N

Dimethomorph 3% 10.10 mgS 10 mLe]| acetonitrile
o &a3le] 1,000 mg/Le] stock solution® 2 FA| 5301,
acetonitrileZ &43}o 0.5, 5, 25, 50, 100 mg/Le] working
solution ZA|gH F 10, 20, 40, 100, 200 pg/Le] 74
98 B8NS FASIAT. B LC-MSMS 24 Al
HAE 4= 9= matrix effects: 17171 SlaiA T3z
AE F2AS AT A8 ZE8AH 50:50 (VR
215}] matrix-matched standard® A8t 7]7] #4319
om, 7 A} AL chromatogram’d®] peak H#E 0|83}
o A A & Z9 5 dimethomorph®] Hrde
g7kt

2=

USA) A% 3 acetonitrile 10 mLE 37kt 1,300 rpm
o F S¥7F We FEBI8ITh 53 A80] EN Extraction
packet (4 g magnesium sulfate, 1 g sodium chloride, 1g
trisodium citrate dihydrate, 0.5 g disodium hydrogencitrate
sesquihydratey2 71k & 1,300 rppmol|l A 157+ F&9 0
m, o] Fof| 3,500 rpmellA 57 A4 sk BAE
a4 1 mLE 150 mg magnesium sulfate, 25 mg
primary secondary amine (PSA) ¥ 2.5 mg graphitized carbon
black (GCB)°] £¢%)+= dispersive-SPE tubedl] 37}t
30%7}F vortexingd ¥ 12,000 rpmo2 5E7F 94 Eajs}
Aok 2 F A NS syringe filter (PTFE, 13 mm, 0.22 pum)
2 oF3}3L acetonitriles ©]-8-31d 50:50 (v/v)E matrix
matching%+ - Table 40l A|Ag LC-MS/MS #4210 =F
FrEeks T4

TTo T=

Ny &

%8| (Limit of quantitation, LOQ)= A& % dimetho-
morphs Y & F U AZrfETH A signal Y]
noise’} 10 ©]A¢] T2 A3 TH(Saadati et al., 2013).
B 2] AR ASsz] S8 001, 0.1, 0.5

A
ol

Table 4. LC-MS/MS conditions for the residual analysis of dimethomorph in tree onion

<LC condition>

Instrument API 3200, Applied Biosystem, AB SCIEX
Column Halo C18, 2.1 mm I.D. x 150 mm L. (2.7 um particle size)
Flow rate 0.4 mL/min
A: 0.1% formic acid in distilled water
B: 0.1% formic acid in acetonitrile
Mobile phase Time (min) A (%) B (%)
0.0 55 45
6.0 55 45
Injection volume 5uL
<Mass condition>
Instrument 1200 series, Agilent Technologies
Ionspray 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> |
Precursor ion Ion transition
(m/z) Quantitation ion (12/2) CE? (eV) Confirmation ion (1/z) CE (eV)
387.982 301 27 165 39

ICollision energy
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mg/kg®] matrix-matched standardS 63] WHI E-2I3}
dimethomorph®] peak W4, o] ¥ #E5 A7k 3
A=A (Relative standard deviation, RSD)E At
Ark. w3k SHE FRsoF TAHE AFs] f6l
3, Aol 18] 2 S0ule] ol Fu) F Al
ko] 3]g AIFS st FAOQ016)0l AAE 715
e} BAH e S FAEIT

o ox N My
ol

MESH HiZty|
First-order kinetic model& ©]&3}o] 2](1)-(3) 53l &
7 % dimethomorph?] AJ &34 uz7]2 A3t

c,=Cpe™ 1)
. ln[CO];ln[Ct] 2)
hn= lnliz 3)

C, (mgkg) : A1l whE 5oFe] A7 FHmgke),
G (mg/kg) : 097} ko] 1H7H(mgkg),
-k AR,

t: A7

SHENM
%3} 5 dimethomorph®] ZHF52F 4405 AN

&17] 9JallA SPSS (ver. 26, IBM Corporation, USA) 43

Ol - ZEt] - 0l81S - FI - =Bis

EOE ARt A9 #2HEA (one-way analysis of
variance, ANOVAYZ $33}913, Duncan®| U773
(Duncan’s multiple range test)S 53 22k AFHE A& F
it AR 7] o)A AolE AABIATHp <0.05).

imethomorph?] #3HA= 0.01 mg/keo] STt
A& Al A3} dimethomorph FE8 2] peak HZ 3}
Fole] RSDE BF 5.23% olslollon, mig A7k
RSDE= 0.63% ©]3t2 -3 AFAS RATK(Table 5). &
¢k Z3} % dimethomorph®] 3]5&-2 Table 61 A v}
9} 7ro] 88.5-95.8%°|91oH, RSDE 1.7% ©l3t2 a3
AE Hol gy 7718 REeF AR &
WS A st A

-~ o

[11

=

<)

1%

3} & dimethomorphE -

At

TEO ME MFEM

%3} % dimethomorph®] 7] ¥++ ZHF-2 Fig. 29 A
Algh viel o] =2 9 sMuljpe]] ujet xfo]& HolA] &
YATE, 2 0] Foll= XR110015 =22 AXE Ao o
7 ZAFo] DGI1002 =28 23 Ao i 27
FHT =& 4TS BATHp <0.05). ol A& F 5%
A7 wZolA] AxE dFe] A7) o8| deEiAAl

™ (Fritz et al., 2016), 2+ N4 A2 S wff F2Hg0]

=

Table 5. Reproducibility test of the LC-MS/MS using a dimethomorph standard

. Concentration Peak area Peak height Retention time (min)
Pesticide b
(mg/kg) Mean  SD”  RSD”  Mean SD RSD  Mean SD RSD
0.01 15,767 339 2.15 1,873 43 2.31 2.64 0.01 0.39
(E)-Dimethomorph 0.1 148,500 2,168 1.46 16,883 5,546 323 2.64 0.01 0.46
0.5 748,333 7,367 0.98 84,350 1,073 1.27 2.65 0.01 0.31
0.01 27,400 912 333 3,113 163 5.23 2.98 0.02 0.63
(Z2)-Dimethomorph 0.1 257,833 6,306 2.45 28,383 581 2.05 2.96 0.01 0.39
0.5 1,220,000 10,954 0.90 132,833 1,835 1.38 2.97 0.01 0.17
 Standard deviation
® Relative standard deviation
Table 6. Recovery of the dimethomorph in tree onion with LC-MS/MS
.. . . Recovery (%) .
Pesticide Fortification (mg/kg) , RSD (%)
Rep. 1 Rep. 2 Rep. 3 Mean + SD¥
0.01 88.5 91.2 91.3 903+1.6 1.7
Dimethomorph 0.1 93.0 95.8 95.4 94.7+1.5 1.6
0.5 95.3 934 94.2 943+1.0 1.0

9 Standard deviation
b Relative standard deviation
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Fig. 2. Residual concentration of dimethomorph in time-dependent manner in tree onion sprayed with multicopter. A; 16 time-diluted
solution with DG11002, B; 32 time-diluted solution with DG11002, C; 16 time-diluted solution with XR110015, D; 32 time-diluted
solution with XR110015. The same letter in the figure means no significant difference with uppercase letter for residues of plot 1-4 at
each day and with lowercase letter for time-dependent residues of each plot. at p <0.05.

Z71sled kR F7ks7] W&l (Kooij et al,
DG11002 ‘=2 8t} U] 2+ H2g Axst= XR110015 =
2 A3 AT ARl =2 A4S B Jow
AT o2 A= EanlE], a3, ofA9 9 A
Argel chlorpyrifoss AEIS v AE QFo] AATFE
Agolo] Bz o 714519 0m, 140 pm B AEFPS
o] 7} ZEo] dnjr) HAE ] ZFo17F AL (Smith et al.,
2000), F5ATGANA XR 2 DG =& |83l gly-
phosate®} 2,4-D amine©] @J € 314 Y 27A
AZES m XR =ZS ARE-S 72 monofilament 2 A
dEore] F3E0] DG =58 ARIE AEY Erhe
B9} FASFATHAlves et al., 2020). AENZF F7|71 &

ol 2
2 At AT FLE 7

2018)
Ao A
1=
| =

oo
b B IE=1

FE ARFE b @+ 9
oh ST AEES FUS ) A AR BESA v

7] “H—E‘ o|(Czaczyk et al., 2012; Ferguson et
al., 2014; Fritz et al, 2011) 2= 2 34 953y Felahy
g A A ‘?a_“’l wolthal A QAo

A8

20t & 5% HREX

DG 5% 16819} 320) 3|4 ol& A3 Aee] Zo}
% dimethomorph®] A 772 Table 7o #A|AISH v}

o} 7ol 7z} 0.02-1.789F 0.02-1.34 mg/kgol o™, XR

=29 A% 7+ 0.01-2.549F 0.01-1.32 mg/kg S 2 A FA)
F A ARF Aol g 2ok w13 7 Ao AR
e T

A B A3 BE A2 Hit ARES 7o

£ HAtH(p <0.05). o= ol YEIFEZ 70%
1m1dac10pr1 U FFIAE AEPYS ul] FdsHA AE

A k9O (Wang et al., 2019), ZF| 72% cymoxanil+
mancozeb "§}7ﬂ]9} 20% flonicamid A F53HA| S AEY

< W AX 4YETt AZethe Bast -rr*}ob/\‘:}(XIaO

et al., 2020). T-AFTAE kS 2 m o] Fe] TEo|A A

oL %5—7— 9] S 40}0‘1 o

oo E

2
o
2
9

b

L 'u

M= EAJHEl 0] Ga}x]ni 19
we} x}v«it Yok 4 97] Wl (Wen o
al., 2019a; Qing et al., 2017; Wen et al., 2019b; Sehsah
and Kleisinger, 2009; Cetin et al., 2019; Azimi et al.,

1985; Ahmad et al., 2020; Fritz et al., 2013) S 3k
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Table 7. Residues of dimethomorph in tree onion at each sampling point

Residue (mg/kg)
Plot Line Sampling points from starting point of spraying (mean + SD)
Om 4m 12m 16 m 20m
1 0.02 +0.00° 0.07 £ 0.00" 0.36+0.01' 0.25+0.01™ 0.10 +0.00" 0.11 £ 0.00"
9 2 1.67 +0.05° 1.78 £ 0.03° 0.96 +0.03" 0.99 £ 0.04°" 0.83 +0.02¢ 0.71+0.03"
3 1.38+0.01¢ 0.85 + 0.02¢ 1.02+0.02¢ 0.98 + 0.04¢" 1.22 +0.06° 0.95 + 0.04"
4 0.44+0.01* 0.81 £ 0.02¢ 0.51+0.01 0.71+0.01" 0.52+0.01 0.62 +0.02'
1 0.02 + 0.00° 0.03 + 0.00™ 0.10 + 0.00™ 0.04 + 0.00" 0.03 + 0.00™ 0.02 + 0.00™
o 2 0.53+0.01" 0.11 + 0.00' 0.13 + 0.00" 0.04 + 0.00™ 0.08 + 0.00™ 0.29+0.01
3 0.77 +£0.02° 0.80+0.01° 0.61+£0.01¢ 0.80 +0.02¢ 0.34 + 0.00' 0.84 +0.03°
4 1.03 £ 0.00° 0.60 + 0.02¢ 0.74 £ 0.02" 0.62 + 0.02¢ 0.54+0.01" 1.34+0.02°
1 0.01 + 0.00%” 0.16 + 0.00 0.03 + 0.00" 0.01 = 0.00 0.01 + 0.00" 0.01 + 0.00%"
3 2 0.59+0.02" 0.81 £ 0.02¢ 0.82 + 0.02¢ 0.41 +0.00' 0.37+0.01° 0.41 +0.02'
3 1.52+0.01¢ 2.05+0.04° 0.61+0.02" 0.96+0.01" 1.66+ 0.19¢ 1.98 + 0.09°
4 1.38+0.03¢ 0.98+0.01" 0.78 £ 0.03¢ 0.83+0.01¢ 2.54+0.02° 1.35+0.04°
1 0.01+0.00" 0.01 +0.00" 0.01 +0.00" 0.01 +0.00" 0.01 +0.00" 0.03 £ 0.00'
4 2 0.04 + 0.00' 0.17 +0.01* 0.31 +0.00/ 0.40 +0.02' 0.56 +0.01¢ 0.33+0.01
3 0.46+0.02" 0.80+0.01° 1.12+£0.05° 1.32£0.02° 0.98 + 0.06° 0.63 + 0.00"
4 0.58+0.01¢ 0.60+0.01% 1.20 + 0.06 0.80 + 0.03¢ 0.94 +0.02¢ 0.37+0.01'

IMulticopter sprayed 16 time-diluted solution with DG nozzle. ®Multicopter sprayed 32 time-diluted solution with DG nozzle. “Multicopter
sprayed 16 time-diluted solution with XR nozzle. “Multicopter sprayed 32 time-diluted solution with XR nozzle. Standard deviation. "When
calculating the average value, the LOQ of 0.01 mg/kg is applied. The same letter in each plot means no significant difference at p < 0.05.

XR =& o]&3te] 16819} 3200 3498 Argh Az
T2 3} ¥ dimethomorph®] 04} S R Fig. 2
o A wkel o] Z4zk 0.763} 0.58 mg/keol$oH, 14
dxte] Ha AFHE BF 0.02 mgkeolth DG =22
16ule}F 320) s|A S Axet 2]t 04t AFHFS 7t
7} 0.573 0.53 mgkgolDoH, 148 o] He FFEFS
BT 001 mgkgl 2 BE Ao IR AHeR
AASIATHp <0.05). B3 HFoHA AX § 14U3e] &
9} % dimethomorph®] ZHF#F2 R Aol 094+ tf
H] 95.9-98.2% 7+4x83l0H, °o]= Fig. 30l A|A| g nie} 2
o] A@7I7F Ft FZuprt A&H 07 Agate] FHFgeo
sNE Adel Aoz AAEAT E I Fuh 5
dimethomorph®] ZHF3Fe RF  ZHF3]87]F (maximum
residue limit, MRL)S! 3.0 mg/kg W|vHe 2 7H7 QA o=
EA7} gl Ao A

7F Aelgte] AP RS RO %3 F dimetho-
morph®] 3]FFA2AS o]&3dte] A= & 0.96-0.99%
first-order kinetic modelg& ©]&3lo] 7S AHEE1%
O (Fantke and Juraske, 2013), 0.22-0.29 H$]o]Sic}. o]
£ "lgo R A& 9 5 dimethomorph®] A=3H4 wh

W 3.0-4.08% SHEFIIE ol&sto] ZE3 AR
) %3} 5 dimethomorph®] ¥H71Q1 7.0-7.5¢ BT} Aokch
(Park et al., 2012). ©]& Ax7]9] FRol wg} AFEA 0]
gebzl ZETh A A alel 71918 Aojetar wethy
Aok &= T ek R, A 5o FEAA 89
o 23l Fefo] A==t (Heshmati et al., 2020), Bl 43,
d 2 7ol Hawd QS dimethomorphe] §4S
S (Celeiro et al., 2017; MacBean, 2012) ¥ A%

3] o FFET Ao IS Bol e =AA
7] wizoll Al a0 X o] Zt S v E) &
° 2 AAF QT L3 Tang et al. (2021 =49} A
F-2=ol] Aju) F20 H7 Ao 80% dimethomorph 7
Azt Wity E 242 2.59) 6298 7

S uiAIEE A sh-2ell A AulgE A7 A9
Zro]l ¥ ATkl BAE% 0, Kabir et al. (2018)
198 GElst] Al 3hp-2oll A 2o F 25% dimetho-
morph N3] 2HE 27 AES e A ukgt

© 747t 5,093 519 R zfel 7} gtk Bt

o] 2 SAS AE ol wet de|E g
H Q] WO R 3o AFoA HAARE7IEl Fdted
10% dimethomorph F&Al Axs 73 F WH7l= 1.7-
3.8Y0]9 oM (Liang et al., 2011), 370<] X He] 7=} 23
ol 34% dimethomorph 3r3AE 223t A4 A3t 7
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Fig. 3. Sample weights of tree onions collected after final spraying with multicopter.

2] W E 47 2.7-428 9 1.8-3.7U|ATH Yang et
al., 2020). =3+ ¥ 5 30% dimethomorph %/3<73}A 2]
W7 E 7.3-8.4Y0]30tHE 3 (Wang et al., 2018)9F 7+
o] A7, FHAY 2 AXFEE gAY 2HEe|
gl wh w7l B gt 53] tE et 5
oA oF v 71 WS RHYEY ol L oy ¢
o7} TAUE FEE v|EHA o] A7] o] AxH FoF
< Yrgo] AlelofA WAehe Ao R Qlal| F-atgo] Bl
ol Aoz AEY w3 A& EA uel BF3)
171 E ZA1SE Fantke and Juraske (2013)2] 2.370]] €]
S 95%9] AT lM ATk FE=e v
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2 % o] AFE HEFHE 24X dimethomorph] =23} 3Aul4o] W Zu = AFEAT EF EHS
8] flate] SR £9F T dimethomorph®] 74X 2] IAFEAE AKe7] Sl HF oFA 22 F 0d3}
BE 4G27A) 78] AEE AFEIHeH, dF EEXE AP S8 HF oA AT 9Y 9% HHoR A8
g AF st AFseke BAEth 25 B4-& QUEChERS W3} LC-MS/MSE o431 om, B4 A=
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