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Abstract The field lysimeter study was undertaken to investigate influence of topography on runoff and
erosion loss of chlorothalonil from the sloped land grown pepper. The wettable powder type formulation was
applied at the pepper field lysimeter on July in 2003, 2004 and 2005. The washoff rates were from 14.4% to
20.8% of the applied chlorothalonil. The highest concentration of chlorothalonil in washoff water were from
113 pg L™ in 2003 to 234 ug L™ in 2005. Unlike other pesticides, complete washoff of chlorothalonil
sprayed on pepper plant required a large volume of rainfall. Concentrations of chlorothalonil in the first
runoffs were from 12 pug L™ to 109 ug L™'. The runoff losses of chlorothalonil were from 0.1% to 3.3% of
total applied, and then each year’s loss was profoundly affected by rainfall pattern during the year. The effect
of slope degree and slope length on the loss was not apparent, but it was closely related to volume of runoff.
Meanwhile, losses of chlorothalonil adsorbed by soil particles were only from 0.01% to 0.23% of total
applied. One of the causes seems to be the reduction of soil loss caused by contour ridge practice.
Chlorothalonil residues in soil and in/on pepper leaf were dissipated at the rate of 7.5~8.9 days and 2.1~11.2
days of half-life, respectively.
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A-l = mandipropamid, metalaxyl-M, myclobutanil, oxadixyl,
oxine-copper, propamocarb hydrochloride, pyraclostrobin,

FIFE A o gAHE, 98 5o HalE WA § pyrimethanil, streptomycin, tebuconazole, thiram, trifloxy-
slo] ARR3IL e chlorothalonll% A = e A strobing E§st WFsiA], oA, WFSAI7E Al
9} &3tste] Al B, 7 sol, X5 ujAl, AF 59 3L JtHKorea Crop Protection Association, 2019). -84
Froh Qof, st “é’%, Eﬂ}E e, 7P<] 27], wj =, T 7IE ESHFCE chlorothalonil ¥ F5-2] tiF-2-2 2t

S %
2k AL, B, G vk 3 9 5 F8 ;—‘}Eoﬂ A e Ashe 39 2 59742013~20174) 351 Hae
gAY, 9y Zi—rA’E. =5, AFH9ay, =94, d7F FEAEFOZ 303,412 kgoltH(Korea Crop Protection
), u"‘?‘-/ltg, An=y %-4 A 202w ALS-FHC} Association, 2018). Chlorothalonil®] E°f T3l &=+
Chlorothalonile TAAE AA] W ol)z}t amisulbrom, 0.81 mg Lo §7]ek7]|EE A4 (Koc)= 850~7,000
acibenzola-S-methyl, azoxystrobin, benthiavalicarb-isopropyl, L kg, ¥ ESLF 7= 072192 4EA Qo

carbendazim, cymoxanil, cyazofamid, difenoconazole, dithi- (MacBean, 2012).

anon, fluazinam, kasugamycin, kresoxim-methyl, mancozeb, LA B oA ALEE ke AFE WAl Eoko
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25t Chlorothalonil®] £ 7}

79t 3tollA] Whatman No.2 ¢J#|2} Hyflo Super Cel®]t}
Celite 545 52| AARZAES THAA FHUA 52 A7
gk S ofzhel 500 mLol| E3HA A 50 mLE B3 dichloro-
methane 50 mLZ 23] Fujsle] FE313Th AR 5 &5
o] WYt A 50 TErEd we BaAldes 314
sto] FABISITE FAES A8 A4S st s A
Ag 707 A AL s i B¢ S8t FESIAAL,
RESG AEE g AAe Azl S A2 ARSI
YR NE= FAFEE AR v FE3TE SA A
27t 2&st Aol -20°C ol3t2 Wsste] st
EUYAIEE 02M ammonium chloride 89 20~30 mLZ
Y7 oF 208 73} Tl acetone 100 mLE F&3F o}, 5
o] 3P AF 50 mLet SFTF 450mLE B 9
AU Z dichloromethane®. 2 1] &390 QA9
= 343AY Florisil chromatography o2 AA| 513
THKim et al., 2010). 2592 Mg T Celite 5459}
acetoneS P ¥£0 = uiysle] &3 T EUXFE9}
e o= | AA s
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Table 1. Physicochemical properties of soil used
pH Organic CEC Particle size distribution® (%) Texture?
(1:5,H,0) carbon (%) (cmol/kg) Clay Silt Sand
52 1.08 7.5 10.5 27.1 62.4 Sandy loam
YUSDA classification.
A9b e R M Be ASdn 1 F LGS A1 9 D&
Aoz A2 FHaio] FANEE Ageldth EY B
A FE5e FHESS lysimeter AlFT Shdte] AXH & ZEH 2 chlorothalonil? ZS0i 2|8t washoff
80cm, 700] 100cm, 200] 45 cme] 13} A% % g0em,  AHEA] e o] 730l elske] AA el P

Aol 80cm, Zl°o] 90 cm®] 22} AFxE olgsto] st
k. Azt dAA B ZAele 445l AEAFH
3 &S S, Aol gob Aezrt 9 4

O =~ =
CITET T

92 2slel B AWSET 2ANE9] §719 141
HEg AR F A%z £U8 B Vg A5
FAEGge 2

ANFste] ZEpgol] dol APARE SRFSFATHKIm et
al., 2007).

129 ¥ 13.5mme] 7hgol 23] AA Ui HE
chlorothalonil®] &%+ 76~89 ug L <2093,
TERE % 2097149 A 311 mmé] - F
9] washoff2 2743} =t| chlorothalonil®] XX Hd%t
0= 2791 pg L ol om AF 40 Folle g L
FEO 7 7HASI T A 3 e ool AA WH ok
7] 19.7%0) 33T Table 2).

20049 = A Gz 19 Fofl H)7F WAL 49.5 mm
o] 730l olaf A W& washoff 5 chlorothalonil®] &%
132~184 pg L™ 502 A o] 5.5%0) si3staL,
7% 1597149] 312.5 mm 739l 28t 3xkE A W)
& chlorothalonil®] &= HHOE 35~153 ug L' 7

rr

Table 2. Washoff pattern of chlorothalonil deposited on the pepper plant in 2003

Sampling date (Rainfall date, (Days after application))

7.13 7.19 7.23 7.28 7.29 8.7
(2~3) (7~8) (9~12) (14~17) (18) (23~27)
Rainfall, mm 13.5 62.0 132.6 37.5 36.5 427
Min. concentration, pg L™ 75.8 84.9 77.2 59.6 20.5 4.9
Max. concentration, ug L™ 88.9 95.5 90.7 112.5 72.1 43.2
Mean concentration, pg L™ 81.5 89.2 83.7 91.1 55.8 274
Washoff, % 0.89 4.47 8.97 2.76 1.65 0.94
- Application : 123.8 mg m™ on July 11
J[Concentration (A pug L™)]x {Rainfall (B mm)]/[Application rate (C mg m2)]x100 = 0.1-AB/C (%).
Table 3. Washoff pattern of chlorothalonil deposited on the pepper plant in 2004
Sampling date (Rainfall date, (Days after application))
7.5 7.8 7.12 7.19 7.27
(0~1) (2~5) (8~9) (10~16) (23)
Rainfall, mm 49.5 68.5 58.0 186.0 10.0
Min. concentration, pg L™ 132 131 31 - <2
Max. concentration, pg L™ 184 186 104 - <2
Mean concentration, ug L™ 153 153 69 35 <2
Washoff, %% 5.5 7.7 29 4.7 -

- Application : 137.3 mg m™ on July 3

J[Concentration (A pug L™)]x {Rainfall (B mm)]/[Application rate (C mg m)]x100 = 0.1-AB/C (%).



3 THEl =X 2l0JA|HEFS 0123 Chlorothalonile] | H7t 391

Table 4. Washoff pattern of chlorothalonil deposited on the pepper plant in 2005
Sampling date (Rainfall date, (Days after application))

7.10 7.12 7.18 7.28 8.1 8.4

(2~3) 5) (11 22) (26) (27~29)
Rainfall, mm 42.7 29.5 4.5 84.7 43.5 33.0
Min. concentration, pg L™ 115.7 209.3 93.8 40.5 14.5 1.1
Max. concentration, pg L™ 138.6 224.8 233.8 119.3 68.4 19.2
Mean concentration, pg L™ 123.6 219.5 142.6 74.6 37.2 7.7
Washoff, % 3.70 4.54 0.45 4.43 1.14 0.18

- Application : 142.5 mg m™ on July 6
J[Concentration (A pg L™)]x{Rainfall (B mm)]/[Application rate (C mg m2)]x100 = 0.1-AB/C (%).

100
AT 239 FolE AEWAQ g L) vvkez 7
Atk AA 431819] washoffol]l )8 AE ] 20.8%0]
dgsl= chlorothalonil®] 27 W THTable 3).

200539 = chlorothalonil A3 2 3714]9] 42.7 mm2]
Aol ofate] 116~149 ug L9 v =2 A2 thH] 3.7% \
o 8193l chlorothalonile] A4 WHIL, 2 o]& F7HA] 2 123 .
29.5 mme] 7ol MA W Fe AEF 45%, Fre , | Ll ||| i | Il |
209~225 pg L' 0.2 A W 73-2] wash-offl] vls| & = 2 e =0 = & 0o S
< ol AA Wkt 2L ol frEe A A9l o) F3 DS 205
Bi7F fAE = Eetell o]ojxl ARkl sl HAl A 100
W35S Zoz Az AE F 299714 238 mme] 7S¢
o ol3fo] A kol 14.4%°] s|F3sh= chlorothalonilo]
A H#H cH(Table 4).

Chlorothalonil® F&7F%-%F 200 mmE XIS = 715 Application
RO AA dele A0R el ol b o ’ || e
A Hargh Aiehs 4w the ddelint. Cohendt T
Steinmetz (1986)= =2 @Hd| F2H¥ fenvalerate, flucy- ; l 4|.1| ]
thrinate, azinphos-methyk2 25 mme] <1379 23] 35- 8 58938888 Hionaan 3 =
61%7F AA WHIL, methyl parathions} diazinone 7+ %
oA thiEo] AA Tl Barstsitt. McDowell 5 100
(1984)2 methyl parathion?} EPN 79730l A|§lo]
24 mm®] A7l elal 242t 88% B 62%7F A e
Washoff& A4 ste 21 Zh-Felgtal sigich aFo] 4
Zd 5] washoffl] W3t ZA3Z = azoxystrobine 39~
69 mm 7J-9-of oJsl tjF-Eo] AA WHIL(Kim et al., 2016), =2
dimethomorphe] A% 51~72mm 7% Folz Aae) 2 | ‘B_? e s
washoff= WAIEHA) e9kth(Kim et al, 2017)2 B3 ul ) . iIN
AT} ol A3 chlorothalonil> 50 mm 7ol 2]3s}e] g 83 = R g 833
F23k0] 69~77%7F A WA= E.3Z(Wauchope et al., Date in 2005

2004)2 Z#H38PA chlorothalonile] ThE Foka} @] 7150 Fig. 1. Rainfall and mean runoff for five weeks before and after
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Table 5. Chlorothalonil in runoff from pepper field lysimeter plots in 2003

Concentration (ug L™)

Slope-length 7.19 7.23 7.28 7.29 8.7
(8 DAA) (12 DAA) (17 DAA) (I8 DAA) (27 DAA)
10%-5 m 66.5 16.9 2.0 2.6 0.3
10%-10 m 33.8 12.5 0.2 0.9 0.2
10%-15m 27.5 7.1 0.5 0.9 0.2
20%-5 m 17.2 2.0 0.1 0.1 <0.02
20%-10 m 82.5 274 15.1 6.4 0.2
20%-15m 82.9 15.8 5.6 49 0.6
30%-5 m 77.3 14.1 42 23 0.6
30%-10 m 824 28.0 6.6 3.0 1.4
30%-15m 85.4 13.0 4.7 23 1.2
Table 6. Chlorothalonil in runoff from pepper field lysimeter plots in 2004
Concentration (ug L™
Slope-length 7.5 7.8 7.12 7.19
(2 DAA) (5DAA) (9 DAA) (16 DAA)
10%-5 m 16.3 7.2 0.3 <0.2
10%-10 m 14.9 114 22 <0.2
10%-15m 13.5 8.5 5.5 <0.2
20%-5m 12.8 5.8 3.9 <0.2
20%-10 m 13.1 6.0 8.9 <0.2
20%-15m 11.5 9.5 1.2 <0.2
30%-5 m 13.0 7.5 2.7 <0.2
30%-10 m 14.0 7.5 1.2 <0.2
30%-15m 13.7 4.5 1.6 <0.2
Table 7. Chlorothalonil in runoff from pepper field lysimeter plots in 2005
Concentration (ug L™)
Slope-length 7.12 7.28 8.1 8.4
(6 DAA) (22 DAA) (26 DAA) (29 DAA)
10%-5m 62.1 41.5 22.6 <0.1
10%-10 m 12.5 63.4 15.2 <0.1
10%-15m 85.1 442 15.0 0.1
20%-5 m 15.9 22.8 3.0 <0.1
20%-10 m 27.0 19.7 2.6 <0.1
20%-15m 212 47.8 2.5 <0.1
30%-5 m 108.7 59.3 17.8 <0.1
30%-10 m 76.3 26.7 8.3 <0.1
30%-15m 69.2 17.7 3.1 <0.1
AFAEEZ JeRl A, G550 Qs aFAuEgdoz 17.2~854 pg L', 7 #Alol] 2.0~28.0 ug L', Al WA} v
TEﬁ + E! #l chlorothalonil®] =9 A&, #5542 2 WA fZ& Al 0.1~15.1 pg L' 0.1~6.4 pg L0103 v}

7} Table 5~73} Fig. 2~42 YERNSATE 2003 Ldoﬂ—t— chlo-
rothalonil 2F3E & 8JHE] 2747kA] oA 9] f&0) &

Aol <0.02~1.4 pg L' 502 ZE
Fig. 25 A3 HH A k]| thH]38k chlorothalonil]
At =d 594 = chlorothalonil?] T== A 35 A £ 021~222%F YeERtEY], FARE 10%9F 20%2] 7ZAA

A H(Table 5).
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Fig. 2. Runoffs and losses of chlorothalonil through them from
lysimeter plots in 2003.
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Fig. 3. Runoffs and losses of chlorothalonil through them from
lysimeter plots in 2004.
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Fig. 4. Runoffs and losses of chlorothalonil through them from
lysimeter plots in 2005.
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Fig. 5. Soil erosions and losses of chlorothalonil by them from
lysimeter plots in 2003.

A& 0.076~0.237 mg kg oI WA= 0.036~0.057
mg kg TELE F0]EUTH(Table 8). Chlorothalonil®] &
%S B3 FAES AEF UH] 0.01~0.23%% e,
AT AedS4E a8y ARl AodsE EYd
chlorothalonil®] 0] Z71I9oH 10% ZAAREAAM =
AAAQ o] AR 2SkTH(Fig. 5). Chlorothalonil
TEE FE fEFl st Ao Uehget 534 %
Tl o3 BEY o] 4 &l gk Ao Azt
=, Kim 5(2013)2 524 F50 93] EY A%

Table 8. Chlorothalonil in/on soil eroded from pepper field lysimeter plots in 2003

Concentration (mg kg™")

Slope-length 7.19 7.23 7.28 8.7
(8 DAA) (12 DAA) (17 DAA) (27 DAA)
10%-5m - - - -
10%-10 m - - - -
10%-15m - - - -
20%-5m - 0.059 - -
20%-10 m - 0.612 - -
20%-15m - 0.474 0.123 -
30%-5m - 0.237 0.090 -
30%-10 m - 0.450 0.076 0.036
30%-15m 1.62 0.452 0.237 0.057
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