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Abstract This study was carried out to confirm the necessity of a residual test after PLS because some
pesticide components remain in the soil and are absorbed into the succeeding crop, which may exceed 0.01
mg/kg on a default MRL. Broccoli, head lettuce and lettuce were cultivated after applying pesticide granules
according to the standards for safe use of pesticides, and pesticide residues in the soil and crops at harvest
period were investigated. On the 31st day after granulation treatment, lettuce was planted. The soil was drip
irrigation during the test period. The residual amounts of cadusafos in broccoli and pencycuron in head
lettuce were less than 0.01 mg/kg of the quantitative limit, and fluopyram in broccoli and flutolanil in head
lettuce exceeded 0.01 mg/kg in the reference amount and doubling treatment. The residual amount in the soil
was 0.2-3.58 mg/kg, which was more than 40% of the theoretical treatment concentration. When the lettuce
was planted on the 2nd day after the hexaconazole granule treatment, the residual amount was <0.01 mg/kg
in harvest. But when the plot was drip-irrigated for 1 month after treatment and lettuce was planted on the
31st day, hexaconazole was 0.02 mg/kg in harvest. Through this test, it was confirmed that in the case of
granules that were released slowly after treatment in the soil, a significant amount of pesticide could remain
in the soil even if the pesticide was not detected in the crop. And if sufficient water is supplied to the soil, it
is likely to be transferred to the succeeding crop. Therefore, it is considered that the plant back intervals and
the MRL for the rotational crops on pesticides with a high possibility of remaining in rotational crops should
be established through the pesticide residue test for succeeding crop.
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Table 1. Experimental design and conditions
Test item Cadusafos 3% GR Fluopyram 0.5% GR
Soil texture Loam Loam
Application rate 6, 12 kg/10a 10, 20 kg/10a
Application date 2018. 03. 23. 2018. 03. 23.
Crop (varieties) Broccoli (Chamgreen) Broccoli (Chamgreen)
Planting density (cm) 35 %35 35x35
Planting date 2018. 03. 26. 2018. 03. 26.
Harvesting date 2018. 05 .30. 2018. 05 .30.
Harvest weight (Mean+SD, g) 231.9+32.1 217.3+£29.0
Air temp. (°C) 183+4.1 18.3+4.1
Air humid. (%) 679+ 123 67.9+123
Test item Flutolanil 7% GR Pencycuron 2% GR
Soil texture Clay loam Clay loam
Application rate 9, 18 kg/10a 6, 12 kg/10a
Application date 2018. 03.23. 2018. 03. 26.
Crop (varieties) Head lettuce (Elite) Head lettuce (Elite)
Planting density (cm) 30 x 30 30 x 30
Planting date 2018.03.27. 2018.03.27.
Harvesting date 2018.05.17. 2018. 05. 17.
Harvest weight (Mean+SD, g) 553.8+ 1684 5924 +144.8
Air temp. (°C) 17.3+£3.9 17.3+£39
Air humid. (%) 65.7£11.0 65.7£11.0

Test item Hexaconazole- Thifluzamide 3(2+1)% GR
Soil texture Sandy loam
Application rate 4kg/10a

Application date(PBI” 30, PBI 2)
Crop (varieties)

2020. 05. 19., 2020. 06. 17.
Lettuce (Seonpung French Crisp type)

Planting density (cm) 20 x 21
Planting date 2020. 06. 19.
Harvesting date 2020. 07. 13.
Harvest weight (Mean+SD, g) 119.7+£19.7
Air temp. (°C) 259+6.6
Air humid. (%) 77.0+21.6

9 PBI : Plant back intervals

Table 2. The characteristics of soils

Location Texture class OM (%) pH (1:5) CEC (cmol/kg)
Hoengseong 1 Loam 1.25 5.8 -
Hoengseong 2 Clay loam 4.57 6.8 -
Jeongeup Sandy loam 4.06 6.6 16.0

] 1,000 mg/L stock solutions AME-3151 0™, 2z Aol =
48 559 cadusafos (97.6%, Wako), fluopyram (99.1%,
Wako), flutolanil (99.7%, Wako), pencycuron (99.7%,
Sigma-Aldrich)S AM-3}3 T} Hexaconazole?)} thifluzamide

Z3} 7171840 AREE acetone, acetonitrile, methanol&
HPLCES ARESIA, sodium chloride$} sodium sulfate
anhydrouse GRE-& ARE-3I3ATE.

¥FgHe 247 1,007 mg/Let 997 mg/L stock solution s EEAEM =Y
(AccuStandard, USA, New Haven)2 ARESISIT) A& & E% 5 cadusafos, fluopyram, flutolanil 2 pencycuron



a4
a4

364

e

Z0f - 2z - 054 - 012 - 0

3|

g 93 ZEd @A 0.01, 0.05, 0.1, 0.5 mg/L 455
© 2 working solutions THE & A|lERA AL AX EY
FAE AR FEHE olgst LIE EFEtY matrix
matched standard solutions ZASINTH AlgEY A
matrix matched EF8N L BEX &l FZ LML 2HAJE}

Act.
A3} Y 5 cadusafos, flutolanil 3 pency-

curon A4S % BFHFAL 0.01, 0.05, 0.1, 0.2, 0.5,
LOmg/LE Zdsllnt. AP F T cadusafos T4
218ke] working solution 40 mg/L 0.25 mLE ¥#3lo &
%, A7 AEEAAEE AX FAHE AR FE2Y
5mLZ #8313t matrix matched standard solution 2 mg/

= A o] &g FAYXE FEIOE 45t
o AFd AL FFEAE AT FF F
flutolanil 41-& €18+ working solution 20 mg/L 0.5 mL
£ 238t 55, A7 3 AR S AX A

AR F29 S5mLE AL3)35ke] matrix matched standard
solution 2 mg/L& ZA8IStE o] 4 FA2] A8 =
Aoz glAsle] AP AR FFENS AU &
A5 % pencycuron 48 $135+] working solution 20
mg/L 0.5 mLE EFslo] 53, AXAT L A4 AH S
Az F22] A8 F2Y 10mLE &35} matrix matched
standard solution 1mg/L~ ZA| 51 E} o] galo Ay
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HexaconazoleZ} thifluzamide F#8& ZFHFAL

9] 7% 0.005, 0.01, 0.02, 0.05, 0.1, 0.2 mg/L 5-655
S, AFAIR E4e fIsiME 0.005, 0.01,

0.02, 0.05, 0.1, 02 mg/L 653202 2319t 72t =
¥ working solution2 Y& & 1 mLE E3sl 5=, 7
IAT|AL AR S AR A AR FEY I mLE
A 83l 5to] matrix matched standard solutionS ZAI3FATE.
AR 24 A-F EFEAS A6k AP R BE
Ads Adsiaih

A okl S0}
1,000 mg/L stock solutions acetonitrile® 3]4]3}e] 1
Lo &3 working solution2 ZAISIIL, 2HEA| R %4
O 2= cadusafos & 4% E2FS acetonitrile® -8-3] 5}
gt 100 mg/L stock solutions acetonitrile® &4 3}
working solutiong FTFEQITE JFAIE ES 2EAIE &
807X stock solutionS acetonitrile® 343t 100
mg/L2] working solutionS ZA| S} th.
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Cadusafos, fluopyram, flutolanil ¥ pencycuron &5 &4
EQF 2

E9%e QuEChERSZ %1 RS olgsto] EAsel
o EY /\]E 15 ¢l 5754 10mLE H7Fste 3087 &
3} A1 F 1% acetic a01dE Z3F3 acetonitrile 15 mLE
Egtsto] QuEChERS Z71(1600 MiniG, SPEX sample
Prep, Metuchen, USA)E ©|-83}4] 1,300 ppmo-2 2%7F &+
=319tk 7)o MeSO, 4g 2 MgCl, 1g2 78t
QUEChERS F&7]& ©]€3l 1,300 ppmoZ 3027+ T5
F3L, 4°C YAZANA 3,500 rpm (2,691 xg)OE 5E F

Mo 4011

Table 3. LC-MS/MS conditions for the residual analysis of cadusafos, fluopyram, flutolanil and pencycuron in soil samples

Instrument Agilent 1200 HPLC with Agilent 6410 triple-quadrupole MS
Column YMC-Pack Pro CI8§ RS 100 x 3 mm i.d, 3 um

A/B:30/70
Mobile phase A: 0.1% formic acid in deionized water

B: 0.1% formic acid in acetonitrile
Flow rate 0.3 mL/min
Column temp. 40°C
Injection vol. 5uL
Retention time Cadusafos 3.7 min, fluopyram 3.7 min, flutolanil 4.1 min, pencycuron 7.0 min
Ionization ESI Positive

. Quantitation Qualifier
MRM Precursor ion - -
Product ion CE (eV) Product ion CE (eV)

Cadusafos 270.7 158.6 10 96.6 35
Fluopyram 396.4 207.6 20 1724 25
Flutolanil 323.7 261.5 15 241.5 25
Pencycuron 361.6 315 10 236.6 20
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ARSIt A d 8§ mLE F3ked 15 mL EN-General
kit (MgSO, 900 mg, primary secondary amine (PSA) 150
mg)ell F71et & 183 EEFI 3,500 rpm (2,664 xg)-

2 557 AAwEsiith. 7S 0.2 um syringe filter=

o343k o3 o3} 500 uLo} acetonitrile 500 uLE &3
of LC-MS/MSell 5pul¥ Fdsto] g FstATHTable 3).
Cadusafos, fluopyram, flutolanil % pencycuron®] 73-%- peak
Wo] Az AAFEY WHG A Aol ARE 5

43 5 AR,

=MEAHF F cadusafos =24
=AZekF A8 209l acetone 100 mLe} Hyflo

Super Cel®2 7}5}3 homogenizerZ 10,000 rpmol|A] 5%-7¢

np)| &390t $5 92 Advantec No.2 A2 o 3}3)
3L, acetoneS AY-FAT F LA AS 50 mLY SFHS

150 mLE #7}slaL dichloromethane 50 mLZ 5%7F 23]
A 3AT) 771852 sodium sulfate anhydrous®l] 53
AA 8L, 4955 S AZES n-hexane: ethyl
acetate (95: 5, v/v) 5 mLZ #]-8-3)|3}$1t}. SPE Florisil 910
mg cartridgeZ n-hexane 5 mLE A3 & 24 25mL

365

£ loading3te] ¥ W], n-hexane: acetone (70: 30, v/v)
SmLE | mL/min. $52 28 cadusafosS £EA| At} &
E29S TR 5 e, 713ES acetonitrile 10
mLE Ag3lst3itt. HE AEE&HE 0.2 um PTFE filter
2 o3ste] LC-MS/MSO| 2 ulA Fdste] A#siqict
(Table 4).

aa

%l E = fluopyram 4

=X

AN AlF 20 goll acetone 100 mL2} Hyflo Super
Cel*S 75} homogenizerZ 10,000 rpmoll A S¥&-7F wjy -
FZ3UE FE9S Advantec No.2 SR 2 of 73],
acetones 7SH-FrAS & T2 HEF 50 mLet SR/ 150
mLE #7F5}3 dichloromethane 50 mLZ 5%7F 23] Huj
ST F718vE2 sodium sulfate anhydrousl] 5ZHA]A
EREba, 79533 RS AES n-hexane 10 mLE A
23|51}, SPE Florisil 910 mg cartridgeS n-hexane 5
mLE A8e &, FZH SmLE loadingstal n-hexane:
acetone (90: 10, v/v) 5mLE EHHY F, n-hexane: acetone
(70: 30, v/v) 5mLE 1mL/min. £%=% <3 fluopyrame

82T, 82 AAtAR $5 O, AT -

CN |
=

Table 4. LC-MS/MS and GC-ECD conditions for the residual analysis of cadusafos, fluopyram, flutolanil and pencycuron in

vegetable samples

Cadusafos in broccoli, and flutolanil and pencycuron in head lettuce

Instrument Shiseido Nanospace SI-2 HPLC with Sciex API 3200
Column Phenomenex synergi fusion-RP 80A 50 X 2 mm i.d, 4 pum

A/B:20/80
Mobile phase A: 0.1% formic acid + 10 mM ammonium formate in deionized water

B: 0.1% formic acid in acetonitrile
Flow rate 0.2 mL/min
Column temp. 40°C
Injection vol. 2L
Retention time Cadusafos 1.23 min, flutolanil 1.20 min, pencycuron 1.02 min
Ionization ESI Positive

. Quantitation Qualifier
MRM Precursor ion - -
Product ion CE (eV) Product ion CE (eV)

Cadusafos 271.1 159.1 19 131.1 29
Flutolanil 324.0 262.1 25 242.1 33
Pencycuron 329.0 125.1 33 89 99

Fluopyram in broccoli

Instrument Scion 450 GC-ECD

Column Agilent DB-5 : 30 m x 0.53 mm i.d., 1.0 pm

Injector temp. 280°C

Detector temp. 300°C

Oven temp. 270°C (7 min. hold) - (30°C/min. 1)— 300°C (7 min. hold)
Carrier gas Nitrogen, 5.0 mL/min

Injection 1 pL, splitless

Retention time 4.17 min.
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hexane 10 mLE A)&alstAtt & A 5429L8 GC-ECD

o 114 9]

sto] 4 5} ATh(Table 4).

YUZE 5

oA =

flutolanilZ} pencycuron &4

I+ AR 10 g9 acetonitrile 100 mLe} Hyflo Super
Cel®S 73} homogenizerZ 10,000 rpmol|A] 587+ w2y
FE39H. FEYS Advantec No.2 SIXZ o331,
acetonitriles 7SH-rAS & TIAAF 50 mLet SHT
150 mLE 7}skaL dichloromethane 50 mLZ 57+ 23]
HjEkATh #7181%S sodium sulfate anhydrousell &34

grstal, 4b-553 the 71358 acetonitrile 10 mL
2 Agsfsict AE A 8-4NS 0.2 um PTFE filter® o]
Fate] LC-MS/MSe 2 ul¥ Fdsto] A #stith(Table 4).
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Hexaconazole % thifluzamide {24
=9 24

EY¥ AR 20 g2 250 mL FZtE kT F3kAL acetone
100 mLS H7kste] 307 Jg-FZ5H30tt.
5 g9] Celite 54571 Z4 biichner funnel’dollA 7

2, o] acetone ¢ 30 mLE £7]9} ZAE Ao) %<

|E.
S

HIAN S
o

F

o s w ros
ORI - B4 - R - 4RS!

N3} gstdith. o] A& 500 mL Ao A E3}A
A4 50 mLet =755 150 mLE F7FskaL dichloromethane
50 mL=Z 23] it §71-89%2 50 g8 anhydrous
sodium sulfateol] SIAA B3}, 40°C 273004 743

=3t thg AXZES acetonitrile 20 mLE A48} T}
ZH%OHO—‘? 1 mLE #3l 25mg PSA, 150 mg magnesium
sulfate, 25 mg Cl8eE 2ol tubed] &4 B2 F vortex
mixerol A 127+ £31547 2,500 pm (560 x)O.2 35 E
ot FAEE s A4S 0.22 um PTFE filter= o243}
o] LC-MS/MSO 5 ulA F91510] B 2FalgitH(Table 5).
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ZF AlE 10 g2 conical tubedl|] F 3}l acetonitrile 10
mL, MgSO, 4 g, NaCI 1 g, trisodium citrate dihydrate 1 g,

o>

sodium hydrogen citrate sesquihydrate 0.5 g& 78}
2,500 rppmo.Z 3087+ FZ3F o, 4,000 rppm (3,100 xg)2-
2 1087 gARgsEY &2 A d I mLe
PSA, 150 mg magnesium sulfate, 25 mg Cl8e&
tubedl] &A B2 H vortex mixerZ 1%7F T3Sl 2,500
rpm (560 xg)2-2 3 &}t RStk A FHNE

25 mg

15|
<

Table 5. LC-MS/MS conditions for the residual analysis of hexaconazole and thifluzamide in lettuce and soil samples

Shiseido Nanospace SI2 HPLC with TSQ Quantum Discovery Max. (U.S.A.) for lettuce

Instrument Shiseido Nanospace NASCA HPLC with Sciex 4,500 Triple Quad. (U.S.A.) for soil
Column Imtakt Unison UK-Cg 100 mm x 2.0 mm i.d, 3.0 um
A:0.1% formic acid + 5 mM ammonium formate in deionized water
B: 0.1% formic acid + 5 mM ammonium formate in methanol
Time (min) A(%) B(%)
0.0 95.0 5.0
1.0 95.0 5.0
) 3.0 50.0 50.0
Mobile phase G}i‘i‘ﬁﬁ:ﬁi’le 5.0 50.0 50.0
10.0 30.0 70.0
12.0 30.0 70.0
14.0 2.0 98.0
17.0 2.0 98.0
. . . A/B: 35/65 for hexaconazole
Isocratic ratio for soil ] ]
A/B: 40/60 for thifluzamide
Flow rate 0.3 mL/min
Column temp. 40°C
Injection vol. SuL
Retention time He?(aconaz.ole: 13.48 min for lettuce, 6.04 min for sqil
Thifluzamide: 12.29 min for lettuce, 6.94 min for soil
Tonization ESI Positive
. Quantitation Qualifier
MRM Precursor ion - -
Product ion CE (eV) Product ion CE (eV)
Hexaconazole 314.0 70.0 22 159.0 32
Thifluzamide 528.8 148.0 39 107.0 61
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0.22 um PTEE filter2 o} 2}5te] LC-MS/MSell 5 ul¥
ato] g 7oA TH(Table 5).

=]
ENE 23
=% B o B8 Al

Cadusafos, fluopyram, flutolanil % pencycurone 3|35
°F 10.0 mgL EF&NS A2 EFAE 1500 04 ==
20mLA Friste] sfgEere] ARl 0.05 EE= 025
mg/kge] == }31th. Hexaconazole 0.2 mg/l =
mg/L FFEAE FAE EFAE 20 goll 1 mL¥ H7tsto
ARl 0.0l mgkg FE 0.1 mgkgel HEE 1ATh
Thifluzamide 0.2 mg/L =& 4mg/L i8S FAg]
EYAIE 209 1 mLA H7kste] zbREe] 0.01 mgkg =
= 02mgkge] HES a5th FFo R AE EYAE
£ oS AFEA WS AEd FeS stk

A2 T A 2 A

Cadusafos= A2 SHEPNF 20 gl 4 mg/L T8
4 1mL E= 40 mg/L 589 0.5 mLE H7tste] i
o] 0.2 mgkg =E 1.0 mgkeo] H=Z 31t} Fluopyram
& FAY HAZnE 20 o 4mg/l EEEY 0.5mL
TE 40 mgll BFEY 025 mLE F7lste] dHEo] 0.1
mg/kg == 0.5 mgkge] S=E 3159tk Flutolanie 4 mg/
L 5 20 mg/L F589S FAE 345 10¢9l 0.5mL
A H7ysle] ARl 02 mgkg FE 1.0 mgkgo] HEE
&t} Pencycurons F32] G5 10 g 2 mg/L 58§
o ImL E= 20mg/L £589 0.5mLE H ksl
ol 0.2mgkg E+= 1.0 mgkge] HEE 3ISIth. Hexaco-
nazole?} thifluzamides= 3195 0.1 mg/L = 1.0 mg/L

EES 2AE 45 10 1mlA H7lste] 2Rl

Table 6. Results of recovery test for pesticide residue analysis

=Y 5 so0| XRY A 367

0.01 mg/kg == 0.1 mgkge] =5 a3t 5202 Az

H A EE T AREY WS 8k 3Ee At

£33t} Cadusafos?] 1.0 mgkg 5 3|58 peak W4

o] i AFsre HAS 2ot AEE FJHT F A

w48kt

Zn o %

N7t & ANY W 285 9 MHAE H
SAZFNTF A7 S A dREETlee 18

+4°CoI L, YHFFEE 68 = 12%C13th P52 45

Q)

g 2] A Barle SAFESF 217232 g,
P 554-592 g 2 A 120 gol AL AEAI0] e AE
2 AP 5A | A etsitiar AetEQl)

2M7(712] MY, s+
Bk 25 B o] 717182 A0AM A A
45 0.99 o] U5 ak 2MAS Bt
B 2 F 59 3482 Table 69l AAIgH
=
=

el B A% F FHAFES Table 790 LER)
itk 5 4 AFe B PIFS 12 e
QSEAY AP EF A 20| thro] ATt

Pesticide Soil Plant

Fortification Recovery Crop Fortification Recovery
(mg/kg) (%) (mg/kg) (o)

Cadusafos 0.05 98.3+1.1 Broccoli 0.2 84.5+2.2
0.25 92.843.0 1.0 82.5+4.8
Fluopyram 0.05 85.3+£6.9 Broccoli 0.1 74.5£7.0
0.25 98.147.1 0.5 76.8+8.6
Flutolanil 0.05 96.5+5.8 Head lettuce 0.2 91.8+0.9
0.25 105.4+0.3 1.0 102.149.3
Pencycuron 0.05 94.5+1.5 Head lettuce 0.2 83.8+1.9
0.25 92.340.5 1.0 77.4+0.7
Hexaconazole 0.01 86.4+3.5 Lettuce 0.01 95.0+2.6
0.1 93.742.5 0.1 91.1£2.2
Thifluzamide 0.01 100.0£1.5 Lettuce 0.01 115.14£5.2
0.2 83.5+4.6 0.1 102.9£1.6
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Table 7. Residual concentrations of pesticides in soil and crop samples

Pesticide Treatment level Days after Residue (mg/kg)

/Crop (mg/kg) treatment in soil in crop
Cadusafos 1.87 68 1.19 <0.01
/Broccoli 3.6” 68 2.69 <0.01
Fluopyram 0.59 68 0.20 0.01
/Broccoli 1.07 68 1.59 0.02
Flutolanil 6.3% 55 1.89 0.01
/Head lettuce 12.6° 55 3.58 0.02
Pencycuron 1.29 52 1.06 <0.01
/Head lettuce 2.4 52 222 <0.01
Hexaconazole 0.53" 55 0.26+0.05 0.02
/Lettuce 0.53" 26 0.20+0.06 <0.01
Thifluzamide 027" 55 0.17+0.07 <0.01
/Lettuce 0.27 26 0.1620.11 <0.01

® Theoretical treatment level assuming the depth of soil is 10 cm.
® Theoretical treatment level assuming the depth of soil is 15 cm.

Flutolanils <2 AEWH 7|E% 9] F9= 63kg
ai/hald] A& 2HF EAl] 10 cmo|BEE

6.3 kg a.i. /(10,000 m?)/(0.1 m)/(1,000 kg/m®) = 6.3 mg/kg
ot}

EY T sYMRY

Cadusafos, fluopyram, flutolanil, hexaconazole, pencycuron
2 thifluzamide®] FFx2] 52-684 (2HE A4 51-659)
A5 g B AFHS 0.17-3.58 mgkeo| At} A2
& thy] ZHF8-2 pencycuron©| 88-93% FEO 2 JH =
3L, cadusafos, fluopyram, thifluzamide, hexaconazole,
flutolanil =22 7+43FATh FF-&o] 7 22 flutolanil
& 271 28-30% TR AR ek oy e
A2 #o] 6.3-12.6 kg ai/ha® THE FFo| H|sle] Y53
2o} $T|E Eof AHFE 71%F 2] 1.89 mgket
w2 2)2] 3.58 mg/kgS & = YEgTh.

FHAGH dE2] w7 oatH AldEebd oFf]
271 50% A 28 UF(DTy)el T B2 fluopyram
163Y, flutolanil 149¥, hexaconazole 114, cadusafos 42
o, pencycuron 40%, thifluzamide 39¥ o2 UEh} E
Age] Aiehs Fitele ARt W2 Ao Helt o
b 4-10329] AAaoA AoiR DTy k2] B$17T cadusafos
1-61¢, fluopyram 21-5394, pencycuron 11-684 %
thifluzamide 21-82U°I55 Lefsty Al@A2e] thi-
2 A2 9] <kl itk AztEth Appendix 1).

kg) Tl E, Yol cadusafosE 9 kg a.i/ha TEO2
A2l A S A £F9 ] 2R 0.018 mgkg
(Appendix 2)°]A 0. B2 ZHRAIY Ao zfelS st
A AR dakea Az

Azl fluopyram FHEHE 7| Aol A
0.01 mg/kg, BEF 274 0.02 mgkgo| A=, fluopyram
< 0.53kg ai/ha TEOE AT FHUE M FAE
THRAIE A 29 o7 13712 RS 2
0.06-0.30 mg/kg 2! 0.06-0.61 mg/ke®] ATHAppendix 3). H]
53 SRR Aol E RFEe] Aol v & A
g0l F4-0]8 7Hs e fluopyram®] 3 jool| <3t A
Hd Zoz A7, AE 2 I2A Mg 2ot

\
o

T FEE Aol Hste] dAE B B Ae =
ARl e 1 B4 fluopyram T v Wk
= A W AR Q] 2= FEA77HA R o
d dgE ALHUE 7FsA ol AUrk(Appendix 1).

MR S SYNRY

FIF2] Aflutolanil FHFHL 71EF AHZFolA 0.01
mg/kg, W H2]FolA 0.02 mgkgol =T, flutolanilS
2.7kg ai/ha TR AT FALAL A = A
AE A} et 72U ZHREE 0.04-0.05 mgkg TF
o] ATHAppendix 4). Fd5 A1@ <] Ag|g<Eo] FAA
A &gl Hlste] 2.3-4.78) Egoll= E8tal FFEgo] &
2z Aol vlste] A A Sk}, Fluopyram®] 73-9-¢}
A 2 B9k o] AxE A 59| flutolanilo] 2HE
o] SRR FE3] o5 ke A PEF] Rl
U Rt Ao ® AJZHETE Fluopyram 520293 A
A} S AR, ZHEAYER o3 X8I} He
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QEF';-% A9 (log Pow)7} 3.17-3.322 ull- fAl8)
3, flutolanil®] AE o] fluopyrame] 10M]E H=dl= &

:rLOLL T AR AR v ol o)A
fluopyramel] ]*6?01 flutolanil®] ol 3l &7} 50%,
EFFATE 230 FEo|BRE oA AEel 2
T AUe e PR FEolE AR AZHEn
(Appendix 1). Wby soFe] EAE B ool o8 27
Fo| Zpol7} AA IS S 7FsAel §
flutolanil> EFEHA 2l 22| YAAE

o gt FRTEe G gl

F359] pencycuron e HFEA(0.01 mgkg) 7
TFo] A3, pencycuronS 2.5kg ai/ha AEe FHUAL A
4 328 ZAFAIEYA pencycurons 1712 ZTjolA]
0.025 mgkg 0= MR AL AQsHA 37127 &
o} =AM 0.001-0.006 mgkg FFEOE HAEEHAL
(Appendix 5), pencycuron Al&FE%FS 0.7-2.5kg ai/ha T

o8 At 308 Fo AT FdF, 7L T
pencycuron®] FHFERE A @A (0.01 mgkg) PITHOIA
(Appendix 6). AlEAAT} ThE 33LAA =38 XL B
2219 549 AR} BF AL (0.01 mgke)dl A
#3IH pencycuron®] —?X—}g AAFIA 0.01 mg/k
P s we oz AzbE. oldst Ade
pencycuron®] o thdt &8)=7} 0.3 mg/Li ”"ZPO]
EYEHASE(Kfoc)’t 2,414-10.441 Likg 5502 1]
¢ 47 F-Eth(Appendix 1).
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Cadusafos (in Draft assessment report of the EU review programme (2005))

Degradation in soil
Lab. studies
Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTj, (days):
DTs, (days):
DTy, (days):
Kfoc (L/Kg):
log Kow
(mg/L):

18-78 (n=6, mean 57, median 62) at 20°C
1-61 (n=4, mean 37, median 42)

107-755 (n=4, mean 285, median 140)
144-351 (n=4, mean 227, median 172)
3.85at 20.5°C

245 mg/L at 25°C

Fluopyram (in Conclusion on peer review of the EU review programme (2013))

Degradation in soil
Lab. studies
Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTs, (days):
DTs, (days):
DTy, (days):
Kfoc (L/Kg):
log Kow
(mg/L):

117-761 (n=7, mean 343, median 248) at 20°C
21-539 (n=9, mean 199, median 163)
487->1,000 (n=9, mean >1,000, median >1,000)
233-400 (n=5, mean 279, median 261)
3.3at20°C

16 mg/L at 20°C

Flutolanil (in Draft assessment report of the EU review programme (2006))

Degradation in soil
Lab. studies
Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTs, (days):
DTs;, (days):
DTy, (days):
Kfoc (L/Kg):
log Kow
(mg/L):

115-397 (n=10, mean 235, median 151) at 20°C
87-211 (n=2, mean 149)

288-700 (n=2, mean 494)

457-1,340 (n=10, mean 781, median 641)

3.17 at21°C

8.0 mg/L at 20°C

Hexaconazole (in Assessment report of Japanese review programme (2015))

Degradation in soil
Lab. studies

Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTs, (days):

24,38, 120 (n=3, mean 61) at 25°C

% Photolysis in natural water DTs, 54-89 days (Tokyo, spring)

DTs, (days):
Kfoc (L/Kg):
log Kow

(mg/L):

97-130 (n=2, mean 114) at 0-10 cm depth only
557-2,802 (n=8, mean 1,408, median 1,393)
3.9 at 20°C (in Japanese abstract (2014))

18 mg/L at 20°C

Pencycuron (in Conclusion on peer review of the EU review programme (2010))

Degradation in soil
Lab. studies
Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTs, (days):
DTs, (days):
DTy, (days):
Kfoc (L/Kg):
log Pow
(mg/L):

43-175 (n=8, geo-mean 89, median 91) at 20°C
11-68 (n=10, mean 42, median 40)

98-373 (n=10, mean 209, median 197)
2,414-10,441 (n=4, mean 5,667, median 4,906)
4.7 at 20°C

0.3 mg/L at 20°C

Thifluzamide (in Assessment report of Japanese review programme (2012))

Degradation in soil
Lab. studies

Field studies

Soil adsorption
Partition coeff.
Solubility in water

DTs, (days):

% Soil photolysis DTs, 87-115 days

DTs, (days):
Kfoc (L/Kg):
log Pow
(mg/L):

992-1,300 (n=3, mean 1,097) at 25°C

21-82 (n=4, mean 39) at 0-10 cm depth only
559-973 (n=4, mean 5,667, median 4,906)
4.10 at 25°C (in Japanese abstract (2014))
7.6 mg/L at 20°C
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Appendix 2. Residues of cadusafos in crops after soil treatment (Metabolism study)

Crop Soil treatment DAT Cadusafos (mg/kg)
Radish 9kga.i/ha 50 0.018 (foliage), 0.014 (root)
Corn 2kga.i/ha 30 0.18 (forage)
60,78 <0.01 (forage)

in Draft assessment report for cadusafos of the EU review programme Volume 3, Annex B.7 (2005).

Appendix 3. Residues of fluopyram in rotational crops following intervals of 30, 139 and 280 days after soil application of 0.53 kg
a.i./ha (Confined study)

Crop / First rotation Second rotation Third rotation

edible part DAT mg/kg DAT mg/kg DAT mg/kg

Swiss chard 83-101 0.30 192-210 0.12 333-351 0.06
Turnip leaves 107-111 0.61 216-220 0.06 357-361 0.06
roots 107-111 0.05 216-220 0.01 357-361 <0.01

Wheat forage 68-81 0.08 177-190 0.59 318-331 0.12
hay 99-124 1.37 208-235 0.75 349-374 0.88

straw 139-179 4.56 248-278 2.34 389-429 0.52

grain 139-179 0.10 248-278 0.02 389-429 0.01

in Draft assessment report for fluopyram of the EU review programme Volume 3, Annex B.7 (2011).

Appendix 4. Residues of flutolanil in rotational crops following interval of 30 days after soil application of 2.7 kg a.i./ha (Confined study)

Rotational DAT Flutolanil (mg/kg)
Lettuce 119 0.04 (lettuce)

Radish 89 0.05 (tops), 0.03 (root)
Oat 88 0.015 (forage)

in Draft assessment report for flutolanil of the EU review programme Volume 3, Annex B.7 (2006).

Appendix 5. Residues of pencycuron in rotational crops following intervals of 30, 132 and 278 days after soil application of 2.5 kg
a.i./ha (Confined study)

Crop / First rotation Second rotation Third rotation

edible part DAT mg/kg DAT mg/kg DAT mg/kg

Swiss chard 69 0.025 180 0.004 345 0.001
Turnip leaves 111 0.006 211 0.002 355 0.002
roots 111 0.012 211 0.005 355 0.004
Wheat forage 61 0.034 161 0.004 306 0.001
hay 100 0.14 225 0.015 371 0.004
straw 132 0.15 278 0.028 411 0.008

grain 132 n.d. 278 n.d. 411 n.d.

in Draft assessment report for pencycuron of the EU review programme Volume 3, Annex B.7 (2006).
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Appendix 6. Residues of pencycuron in rotational crops following a single application to bare soil at plant back interval of 30 days

(Field trial)
Rotational Application DAT Pencycuron (mg/kg)
Bare soil 2.5kga.i/ha 0 1.27 (soil, 0-10 cm)
28 1.14 (soil, 0-10 cm)
Head lettuce 97 <0.01 (lettuce)
110 <0.01 (lettuce), 0.81 (soil, 0-10 cm)
Wheat 68 0.02 (forage), 0.66 (soil, 0-10 cm)
133 0.61 (soil, 0-10 cm)
Bare soil 2.5kga.i/ha 0 1.31 (soil, 0-10 cm)
27 1.27 (soil, 0-10 cm)
Turnip 97 <0.01 (leaf), <0.01 (body)
111 <0.01 (leaf), 0.01 (body), 0.22 (soil, 0-10 cm)
Head lettuce 55,69 <0.01 (lettuce)
68 0.47 (soil, 0-10 cm)
Wheat 52 0.02 (forage)
68 0.59 (soil, 0-10 cm)
140 0.09 (soil, 0-10 cm)
Bare soil 0.7 kg a.i./ha 0 0.44 (soil, 0-10 cm)
30 0.37 (soil, 0-10 cm)
Turnip 43,45 <0.01 (leaf), <0.01 (body)
128 <0.04 (soil, 0-10 cm)
Head lettuce 68 <0.01 (lettuce)
81 <0.01 (lettuce), 0.20 (soil, 0-10 cm)
Wheat 81 <0.01 (forage), 0.06 (soil, 0-10 cm)
128 0.02 (soil, 0-10 cm)

in Aditional report to draft assessment report for pencycuron of the EU review programme Volume 3, Annex B.7 (2009).
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