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Abstract To investigate runoff losses of dimethomorph from the field by rainfall, the influence of slope
degree and slope length on runoff rate of dimethomorph from the pepper field were measured. The WP type
formulation was applied at the pepper field lysimeter in 2004 and 2005. The dimethomorph washed down
from plant was ca. 37% of what applied. Concentrations of dimethomorph in the first runoff were less than
70 ug L. Runoff losses were from 0.16% to 3.62% for 10% slope-plots, from 0.35% to 0.89% for 20%
slope-plots, and from 0.53% to 3.29% for 30% slope-plots, and they were decreased with increasing slope-
length. Runoff loss of dimethomorph was closely related to volume of runoff, but it was reduced by ridge

and mulching.
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3l3 Qi) 1 % dimethomorphe X%, 71,
T Feok AF, o], FEh, |, ERlE, B, wli S, A,
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WA HAoR ARGEM, kA, AT, TS
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2016a). Dimethomorphe= THA9} ametoctradin, azoxystrobin,
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12,940 kgol 3L, 50| AHE- 55 F5E9] 20156 =
3132 dimethomorph® 21,554 kge]$Ath(Korea Crop Pro-
tection Association, 2016b). Dimethomorph®] &0l thgh &
== pH 5~99A41 16~19 mg L'o]aL f7 1847|823
T (Koc)e 290~566 L kg™!, 371 E%¥ vH7]1E H 56.7Y,
¥ B vElE 10~6192 <A Jth(European
Food Safety Authority, 2006; MacBean, 2012).

A2l oM AEE T AET ol Bk
A EeaAY Al FAEAD sofo] A9 ol

of st AA W Edwel
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T ] EYY
F ZHUGEA sl ABRFAR SHEo7H
(Leonard, 1990; Jarvis et al., 5
o ZAY B ESyAtel 2 7 7R
Al Fth(Leonard, 1990; Kim et al., 2005; FOCUS, 2004;
Kim et al., 1997). WA 5ok 2 JR77d0] FH
Zo] FA JgS X (McCall et al., 1980; Roberts,
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1996; FOCUS, 2004), 715 8210 2+= 7499 A7), Z=
2 e 5 7 FFHFOCUS, 2004), E9F 291082 E
o] Yofup= x4e] AN, ZALe] o] Bl Ee]
5% £ 4 UtH(Wischmeier and Smith, 1978).

Sl = AEAN] ZHES A9 g wakE
o] ZAARAIIA AL 6~9Y Atolol] 75 Al719} FoF AL
SAZI7F AAAA HBRE JFATol o] ko] A
2 f22 7FsAol =8 20 o). 2y sk
o3 A 099 Fa3 AR FHFE N3 A7 A
£ e A9 24 (Moon et al., 1993; Kim et al., 1997;
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Ao AF-E RS dimethomorph 25% 3|2 A5
R gollA] FYHBIATL, T HFE(99.7%) Dr Ehrenstorfer
AHAugsburg, Germany)ollX FY3tAT. 4]0 ARS-H
acetonitrile, dichloromethane 52 £vl= MerckAH(Dar-
mstadt, Germany)®] FHt& 480t HPLCH-S AHE-3t
Att. Sodium chloride®} sodium sulfate anhydrous, Celite
545= Merck*H(Darmstadt, Germany), Hyflo Super Cel
FlukaAFBuchs, Switzerland) Al &S ARSI

FE=79 wash-off A= AF FA L= Lxbsto]
749t 3lollA] Whatman No.2 ¢J#]9} Hyflo Super Cel®]t}
Celite 545 5] AHEZAE FHAA FHUA 55 A
gk o2l 500 mLel|l E£3H A4 50mLE L dichloro-
methane 50 mLZ 23] &l FZ3dth. 55 AE
500 mLe] #H|FEd S F5310] acetonitrile 5 mLel 5
EAXEHO R AL O A E T BeEe] Wall g =9t
A 7O FEgEel wet oAl 3lA ko] EA48IeIT

Dimethomorph®] 4ol AEAFETY717F 2
Agilent 1100 series HPLCE AMg-slict. 418 HHS
C18 column (HP Zorbax XDBI18, 4.6 mm x 25 cm)= AR
S BAE &89 242 acetonitrile : water (45:
55, viv)E 5E7F FAISIAL 105 59t acetonitrile®] Pl &S
75125 (VIR S7AZ F 15878 fAske 27090
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Fig. 1. Seasonal precipitation in Suwon in 2004 and 2005.
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Pled Wel Aol dxd
lysimeter E7ollA AAISI3ATE. Lysimeter 28 7JARE
10, 20 2 30%¢St AAFE 5, 10 2 15me] 9 29| A+
E oA L, ZF Al & 2mdl Iie] wiETE 4
FA} A ETF BEoko] BAL AlFEY SPElda )=
T 1.9% ) ATHKim et al, 2007).

2004300 49 219714 AL, HHAE, Q40| F A
2 AR ARG v, 5Y 497 SN TR
X %

>

Samd g9Ae ssion 59 6d IFES vpup
S 75emx40cm 7HA(35~365/10 m)2E A2t
(Kim et al, 2013; Kim et al, 2016). Dimethomorph 25% <
SAE 1,000802 34 35te] 79 1990 10 a G 11919 H]
E2 At T F 89 13Y7AE H7E A9
WelAl ko, 2 5 g¥olE 157mm, 92 12¥U71A]
124 mme] ¥7F WHL 2 7]7F 5ot B fE72 33
g FRske] B43519 20053905 49 25U7HA] AL,
ERAIE, B3 E A 9 GAA9E v, 521097

s Flat SAud 9L 985y 59
O™ (Kim et al, 2013; Kim et al,
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2016), 72 62l & dimethomorph 25% $=3H4] 1,0004] 3]
AAg 10a T 120 LE AE3ITE SR 2U$HEH 7
L2714 162 mme] ¥7} WE 2, 89l F 358 mm9)] H]
7F Wit
2o F2E Fofo] A EHO R olFEHe g Yol
17] I8k ZHEA] ool stainless-steel pan (35 cm x 31
cmyg AAEEE RO R A8t HlEg Tt
A7 e ] EEE 23S V159 2 3 LGS
Alddle AhHE Fhsted BAANER ARSIt fEe
lysimeter A& 3hkol] AX]E Z 80 cm, ZA°] 100 cm, %
o] 45cm2] 12} A%t Z 80 cm, Z°] 80 cm, Zo] 90
em®] 23} AF2E ol &ste] £t AFxrt AA
€ 7Atle AAFl ANEAH 2 fEFS A6
ko] wol Aezrt 93 Zfelle A5 F

A &1 1~4 L AEE AQF et F AFx0
B EF] vEsd= A5ste] A AJHKim et al,

EE2H 23 s L0 28t wash-off

ZEA ol F-2HE Fofo] 7ol oJste] AA WeEle
< Table 19] YERNITE 20049 79 199l 5FS 4
gt & 8d FHoll W™ 12mme] el <Js] A i
wash-off % dimethomorph®] FE= 402~1,989 ug L™ &
Fo2 AEF 36.0% B, 1 F 2097449
38.5 mm 750l eJate] 1A ™ dimethomorph®] F%==
3~26 ug L' 07 Aol 1.2%0) sjdsiion, A
31 Foll= AESAI(S pg L) mivke = 7HA&RAT}. 2005
Wolli= dimethomorphE 7€ 6Uol XA =d Ax F 4
A7HA] 42.7 mme] 739l 2Jsle] 80~364 ug L] &
A O] 30.7%0) 39sH= dimethomorph7} 2174 WIR]

o=
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o} 2 o]F F7FA] 29.5mme] 735l AA WH dimetho-
morph= 2] 2.0%00 8L 2 T 1823 ug
L oItk 2 3 2087k 133 mme] 739l <]3}d
Abrake] 3.7%el s dimethomorph7b F712 A
Ugon 7 FEe UFE 1~38 ug L 0]tk

FET0 o8t 520 FA

200437 200539 FE50l of8l A 2O 2 HEH
4% dimethomorph®] FE FEES] HdS Fig 22
UERAQITE A 8ol =dimethomorph AHE 3 259744 9]
A5 12mmell B3ste] §-52 WA B9kar, AE
T 2645E 31974, 4843} 51 Ate] B 5483} 559
Atole] 22 147 mm, 422mm 2 82 mme] 7ol 2|3l
frEzo] s F&F 5 dimethomorph®] FE+= A
& Al 3.0~17pg L7, 7 A 3.0~17pg L7, Al HA
& Al 03~6.1 ug L <20l aL, A% oiv] HAKE-
AP A ZH fEES 49 W9 0.12~0.81%, E+t
2 0.46% ol o]F53llE dimethomorph A2 F 2
UKE 5U7EA, 22, 259 26, 279 29U Afe] &
31978 36974 g ZH2F 72 mm, 85 mm, 44 mm, 33
mm % 159 mm®] 739l oJte] fZo] WA frE
4 % dimethomorph®] F== 3 5 Al 11~69 pg L, F+
Aol 3.5~14ug L, Al A §= Ale 2.1~9.7pg L7,
yl Aol 2.0~10 pg L', o HAl 75 Al= 0.5~2.0 ug
L ol AL, A tiv] BARE 73 PSS oAl &)
55 3 H9E 0.66~3.62%, H-S 1.53% 0]t
7AHE 10%°] A sfoll BAYg F=F F dimethomorph
Tee AR 5, 10, 15m 522 A §F Al 4.1, 174,
6.4ug L, & WA §& Al 165, 6.7, 79 ug L, Al WA
F= AE 6.1, 1.4, 0.3 pg L'0At}. o] 5aldl] 23 §=
I Z 7AAPEE dimethomorph?] TEv AAME 71 =2
2 3§24 69, 59, 47pg L, T WA 5= Al 13.9,
12.6, 9.8 ug L, Al |Al & Al 9.7, 6.1, 5.3 pg L7, Ml
WA A 6.6, 8.0, 8.8 ug L7, ol WAl f& A& 2.0,

o

Table 1. Wash-off pattern of dimethomorph deposited on the pepper plant in 2004 and 2005

Sampling date (Month/Day)
2004 2005
727 8/16 8/19 7/10 7/12 7/18 7/28 8/1
Precipitation, mm 12.0 38.5 58.0 42.7 29.5 4.5 84.7 43.5
Min. concentration, pg L™ 402 3 <5 80 18.1 20.3 3.0 0.9
Max. concentration, ug L™ 1,989 26 <5 364 23.2 37.7 23.0 8.0
Mean concentration, ug L™ 895 9 <5 216 20.6 26.6 104 2.6
Wash-off, %" 36.0 1.2 - 30.7 2.0 0.4 29 0.4

- Application : 29.8 mg m™ on July 19 2004, 30.0 mg m™ on July 6 2005

9[Concentration (A pg L™)] x {Precipitation (B mm)] / [Application rate (C mg m?)] x 100 = 0.1AB / C (%).
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Fig. 2. Average accumulated losses of dimethomorph through runoff from pepper field lysimeter plots.

Table 2. Runoff pattern from pepper field lysimeter plots in 2004 and 2005

Runoff water (mm)

Slope-length 2004 2005
8/19 9/8 9/13 7/12 7/28 8/1 8/4 8/11
10%-5 m 10.1 4.1 8.7 8.8 16.0 13.7 5.9 444
10%-10 m 7.5 3.1 5.8 7.0 14.1 12.3 3.2 46.5
10%-15m 5.1 1.9 2.9 4.7 83 8.5 1.2 44 .4
20%-5 m 26.7 6.3 7.8 8.8 12.6 11.3 4.0 58.6
20%-10m 20.3 44 73 6.4 14.8 13.3 4.1 58.6
20%-15m 17.0 4.7 7.6 6.6 13.9 12.7 54 58.5
30%-5m 30.1 11.5 17.3 21.1 26.9 20.8 10.4 75.8
30%-10 m 26.6 9.6 11.3 11.8 24.6 19.2 8.1 75.8
30%-15m 23.3 4.3 7.2 9.7 214 18.4 7.3 75.8
1.4, 0.5 ug Lo|lek. AAPEE A2l thH] fE52 A Z A= 03, 03, 0.9 ug L'oI30t}. o] Faljol] g f&
4 5m, 10m, 15m T2 A 39 4% Al 2 & % 74248 dimethomorph?] T2 ZAAMY $7F o0&

ghol 0.54, 0.53, 0.16% =012, o153l tAl 24|

o] 9 3.62, 2.52, 1.27% w02 AR o] APl 7;101
AFE DUAY fFEEC] Fol=e 2 0F Yeyth &
A FE25HS A4S S5, 10, 15m o2 A o) A
AW 5 A 101, 7.5 5.1 mm, F HA £ A 4.1, 3.1,
1.9mm, Al WA fZ Al 8.7, 5.8, 2.9 mm=Z YER} ©w

A HFETEE BAPTe] F7HETE SFojue Aot
(Fig. 3). ol5alloll 2 FEoAXE A o 22 HFge
2 AR F7tel uel AT fETES 44As
THTable 2). ZAPEo] WE FE5%9] 14 3 F8lst
2 ko ng WHAY &g fE7F AR A

71shs AS® AZHE At

AT 20%2] A Sol] BAs 854 % d'methomorph
o] FEE AAME 5,10, 15m 08 A 3 A 3.2, 3.8,
44pug L, 5 WAl £ A 5.1, 5.1, 5.1 pg L7, Al HA)

N

A FEA 112, 153, 118ng’ - WA f§F Al 5.0, 5.2,
56ug L7, Al WAl 3 Al 3.0, 3.4, 3.3 ug L7, Wl WA #
ZA] 64, 62, 45ug L, oA /A £ A= 0.5, 0.5,
0.5 pg Lol Aok, ZAAPEE A% o] §282 AP 5,

10, 15m <22 A 319 AL A 2= § 4 ﬂO] 0.40,
0.41, 0.35% <=0l ol5s] ol 2 /&9l e

0.84, 0.89, 0.84% =02 A=) AALE 10%lA 2= &
g ARl mE FEE Aole ZAAEA FUTHFig.
4). 3 FE2FF FAFL 5, 10, 15m o2 A el &
Ag R W 82 A 267, 203 17.0 mm, 5 HA 4= A
6.3, 44, 4.7 mm, Al | FF Al 7.8, 7.3, 7.6 mm= YEF
Wal, olFdle] fErEE ol AHlEt 6.4~8.8, 12.6~
14.8, 11.3~13.3, 4.0~5.4, 58.5~58.6 mm% @$|HAY 4=
FEE AP w2 ZolE YERA] 2kth(Table 2). &
Aol AALE 10%2] 45-9b= 2] BAPEd e fE=5%
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Fig. 3. Losses of dimrthomorph through runoff from 10% slope-lysimeter plots.

o] zjo]7} Ao} dimethomorph FEE2] 2|7} YER}A] 7.8 ug L7, F WA §5 Al 4.7, 4.1, 4.1 pg L7, Al 9R &
%o Ao AztE AT = A& 1.0, 0.8, 1.0 ug Lot} o] Ealol] 2Ae f-&

ZAAEE 30%2] A ol dAS &4 5 dimethomorph % 7AAPE  dimethomorph®] &+ 73/\]-2‘;, =7} o7
o] FEE AAME 5, 10, 15m 202 A fF A 5.6, 4.1, A HFEA 200, 151, 17.6 ug L', F WA §= A 78,
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Fig. 4. Losses of dimrthomorph through runoff from 20% slope-lysimeter plots.
4.6, 3.9 pg L, Al Al 5% Al 45, 3.0, 24ug L ¥ 0.81, 0.53, 0.69% <ol aL, ol=3l o =&l F-52 3

A FEA 3.5, 2.5, 43 ug LY ol ¥ 5= Al 0.5, £ 329, 1.36, 1.23% 0.2 At o] Ao Adojd
05,05 ug LOIQTh, A A2 o] 25 A weluAT 250 Zol=k o yeptt. 34
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Fig. 5. Losses of dimrthomorph through runoff from 30% slope-lysimeter plots.

Z Al 30.1, 26.6, 233 mm, F WA = Al 11.5, 9.6, 4.3
= Al 17.3, 11.3, 72 mm=z YER} @9H
AWO] SIS Fojue Aol
&} Zo| N AALE 10%S} P RE A
ZAgolA o fFEFEC] 20~30 mme ZIHehe

AGole 207} Z01E0] 40 mm oM E Z}o]7} A2
A TH(Table 2, Fig. 5).
AAPgl e fEEE

-
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AA3F AekS ER|A] &9k

3, HHAS FETEH dimethomorph®] frEE0] ZA}
el St meh gashks FollernE fEeTd
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dimethomorph®] f&&°] YA A7} =
wrh 28y FEFEe FSAEsE 271k Akl u
& A7t ==
o] oA} T F gt
E AWl &XE7] w2 FgET
2 =
Dimethomorph®] 79~ 23X 104 oo 70 mm =2
7397F o 2 7hsd RS o A viEle
o2 YEP, IFE 5 5 dimethomorph®] E%=
70 pg L™ 7<ol] mIR|A] oot FA A& tiek B3 7
2 vkg 7o 7 A7E| ] th(European Food Safety Authority,
2006). A= APE Z§o] AaEgeke] fEE vA
= FFE T 5] FEES FE5Tl 8l 473

St AAbert 21852 Sl (ARE 10%2] A3

ro

32
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o,
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o3l
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;‘o

Nl
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o
S
oy
Ex
of
Fr
ot
oz
flo
—r

Aol
B9 7T AANASE FOlE Ao AZFATHWisch-
meier and Smith, 1978; Pesticide Environmental Steward-
ship, 2016).

#Ae 2

B AFE= 200393E 2005970 FHE HE2XEH
“TEA AAA LEF F woke] o] 54 A9} 2015d
HE] 2017374 AZE FERNTH “FoREEo) nhsk
A Eok BARR 2 A AA ANEAS ;P
01098304)7¢] d71] X Qo g F3hH Axpe] droln o
T Aol ZA=HY T
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