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SUMMARY

Jeju Island uses groundwater as a main water source. It is very important
to keep that source from the pesticides applied in agricultural farming. Less
vulnerable pesticides should be selected to protect the water sources. So we
measured the leaching fraction(C/Cy) of the pesticides applied on the farm
field using the Ilysimeters with representative soils of Jeju Island. Several
simple indices like RF(retardation factor), AF(attenuation factor) were adapted
to explain the fraction(C/Cy).

Three soil series of Donghong, Jeju, and Pyungdae which were different in
both organic matter and color were chosen to fill nine of the wick lysimeters
for triplicates to each soil, respectively. On them four fungicides of etridiazole,
fluazinam, tebuconazole, tolclofos—methyl, four insecticides of ethoprophos,
carbofuran, cypermethrin, fenpropathrin and three herbicides of alachlor,
napropamide, pendimethalin were applied to receive the leached water and
analyse the fraction.

The three soil series used in adsorption experiments showed the organic
carbon contents of 148 ~ 13.7%, bulk density of 06 ~ 1.1 g cma, porosity of
54.4 ~ 74.4%, hydraulic conductivity of 0.021 = 0.059 m dayfl, which implied the
most properties of representative soils of Jeju island.

Of those 11 pesticides, alachlor was the lowest adsorption coefficients(Kgq)
on soils of 1.2 ~ 85 L kg !, followed by ethoprophos of 1.8 ~ 105 L kg /,
carbofuran of 27 ~ 176 L kgfl, napropamide of 4.7 ~ 472 L kgfl,
tebuconazole of 59 ~ 455 L kg ', etridiazole of 93 ~ 786 L kg,
tolclofos—methyl of 26.0 ~ 2237 L kgfl, fenpropathrin of 40.0 ~ 3629 L kgfl,
pendimethalin of 59.5 ~ 406.1 L kgfl, fluazinam of 142.0 ~ 789.4 L kgf1 and
cypermethrin of 790 ~ 4,231 L kgfl.
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Based on leaching criteria of Kg 10 L kgf1 in European countries, alachlor
was classified to be wvulnerable, but others of ethoprophos, carbofuran,
napropamide, tebuconazole and etridiazole showed big difference with soil
organic matter.

For a group of alachlor, ethoprophos, carbofuran, tebuconazole,
napropamide, and etridiazole, which were classified to be vulnerable to
groundwater, the values of Ky increased in 0.59, 0.73, 1.27, 3.21, 3.43 and 5.81
with soil organic matter. That means the stronger affinity for each soil
resulted in reducing mobility of the pesticides.

On the other hand, for another group of tolclofos—methyl, fenpropathrin,
pendimethalin, fluazinam and cypermethrin  which  were  classified
non-vulnerable, the affinity had the values of 16.5, 26.0, 28.0, 50.6 and 288.0,
which showed a big difference from the previous pesticides.

Under these results, wick lysimeters were used to measure the actual
leaching fraction out of soil profile of 30cm with 50mm rainfall at the interval
of 1 week for 9 weeks. The largest fraction from three soils of Donghong,
Jeju, and Pyungdae, respectively were carbofuran of 0.10, 0.05, 0.002, followed
by alachlor of 0.06, 0.008, 0O, ethoprophos of 0.04, 0.002, 0, napropamide of
0.003, 0, 0, tebuconazole of 0.001, 0, O, which were less leached with the less
affinity. The other six ones, however, had no leaching, which all had the
water solubility of 1.0 mg L7 less as well.

Etridiazole which was classified vulnerable based on Ky value of 9.3 L kgf1
was not leached in lysimeter experiment. This was estimated to be due to
the strong affinity of 5.8, which is twice that of the other vulnerable ones, as
well as vapor pressure of 1,430 mPa, although it has the water solubility of
89 mg L. On the other hand, the non-vulnerable pesticides were less soluble
than 0.71 mg L.

Pyungdae soil series with large organic matter also had the Kq of 85 L

kgf1 for alachlor, meaning it is mobile, but hadn’t leached during the study.



On the contrary, for the carbofuran which had the Kgq of 176 L kgf1
carbofuran had a bit leached. That is estimated to result from the differences
of half-life of 14 days and 30 days and vapor pressure of 2.9 and 0.08 mPa.

These results suggested that pesticide leaching fractions are influenced by
a lot of factors such as Ky values, organic matter affinity, vapor pressure,
half-life of pesticide in soil, retention time, soil physical and chemical
properties.

Accordingly, we tried to interpret the leaching fraction values(C/Co) from
lysimeter using retardation factor(RF) and attenuation factor(AF) which
considered those factors,

The leaching fraction values(C/Cy), based on RF 10 of leaching criteria,
were adapted for alachlor, carbofuran and ethoprophos in both Donghong and
Jeju soil series. Even though that of carbofuran in Pyungdae soil series and
that of napropamide and tebuconazole in Donghong soil series showed more
than RF 10, they actually leached, meaning not being agreed with the Ky and
RF estimate.

The leaching fraction values(C/Cy), based on AF 0.0001 of leaching criteria,
those of 0.001 ~ 0.16 in Donghong and 0.008 ~ 0.04 in Jeju soil series were
in agreement with the calculated values.

In conclusion, pesticide leaching fraction from Jeju island soils with various
organic matter can be estimated by a natural log-transformed AF or AFT,
which are influenced by Kq values, affinity between pesticide and soil organic
matter, retention time, vapor pressure and half-life of pesticide in soil, soil
physical and chemical properties. This confirmed factor suggests to be easily
calculated from the data like soil map(field water capacity, soil depth, soil
bulk density, porosity), ground water fact sheet(recharge rate, hydraulic
conductivity), and pesticide manuals (pesticide half-life in soil, adsorption

coefficient, Kq = Ko * foe).
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Table 1. Chemical names and concentrations of the pesticides used in

etridiazole®} ethoprophosi=
Pendimethalin, tebuconazole % tolclofos-methyl # X =Fo] 281.3 ~ 3078 g
woro 1 tebuconazole tHE & ofo| HlE &

Ao

mol '& "L

mo

o] 2174 ~ 2698 ¢ mol '2 F 1 L3I

S =t F71%te]
=7t =kth. Cypermethrin, fenpropathrin 2

e =k S7Iske] Wgkth

It o)ger Am

Z71%e] b2 Fokol nla =gkl

fluazinam-=

this study
Pesticide Chemical name Conc. (%)
etridiazole [5-ethoxy—3-(trichloromethyl)-1,2,4-thiadia 085
zole]
[3—-chloro—N-[3-chloro-2,6-dinitro-4-(triflu
fluazinam oromethyl)phenyl]-5-(trifluoromethyl)-2-p 99.0
yridinamine]
[a-[2-(4-chlorophenyl)ethyl]-a
tebuconazole -(1,1-dimethylethyl)-1H-1,2,4-triazole-1- 99.0
ethanol]
- [O-(2,6—-dichloro-4-methylphenyl) O, O—di
tolclofos -methyl methyl phosphorothioate] 98.5
[2,3-dihydro-2,2-dimethyl
carbofuran ~7-benzofuranyl methylcarbamate] 9.0
[cyano(3-phenoxyphenyl)methyl3-(2,2-di
cypermethrin chloroethenyl)-2,2-dimethylcyclopropane 98.5
carboxylate]
ethoprophos [O-ethylS,S-dipropylphosphorodithioate] 99.0
. [cyano(3-phenoxyphenyl)methyl
fenpropathrin 2,2.3,3-tetramethylcyclopropanecarboxylate] v8.0
[2-chloro-N-(2,6-diethylphenyl) -N-(methoxym
alachlor ethyl)acetamide] 98.5
napropamide [N,N - diethyl-2-(1-naphthalenyloxy)prop 98.0
anamide]
pendimethalin [N-(1 —ethylpropyl)—3,4—d1methyl—2,6—d1n1 99.0
trobenzenamine]
AR E FoF Table 29 2ol #x%, &3k, 571 2 EY 5 77 &3k
o kel 54L& alachlor, carbofuran, etridiazole, ethoprophos % napropamide

=74 ~ 700 mg L'2 E¢on

3494 ¢



Table 2. Properties of the pesticides used in this study

N Molecdlar Wa1§e.r Soill A(?ceptable Vapour
Pesticide weight solubll{tly half-life Daily Intakgl pressure
(mg L) (days) (mg kg - day ) (mPa)
alachlor 269.8 240 14 0.0025 2.9
ethoprophos 242.3 700 17 0.0004 78.0
carbofuran 221.3 351 30 0.002 0.08
napropamide 2174 74 31 0.1 0.022
tebuconazole 307.8 32 45 0.03 0.0013
etridiazole 2475 89 10 0.015 1430.0
tolclofos—methyl 301.1 0.71 5 0.064 0.877
fenpropathrin 349.4 0.33 28 0.03 0.76
pendimethalin 281.3 0.33 90 0.125 1.9
fluazinam 465.1 0.14 16 0.01 7.5
cypermethrin 416.3 0.01 60 0.05 0.00023

AP g Az 11 B9 FepyRel BEE 2F7) Astel 14 A4 sken.
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Table 3. Physical and chemical soil properties

Ks

Pp

Pb

OoC

pH

Soil series

' m day !

m

%

cm

%

1:5

4.7 1.48 1.1 2.5 54.4 0.40 0.021

Donghong

71.1 0.41 0.036

2.5

4.9 5.20 0.7

Jeju

0.43 0.059

74.4

13.7 0.6 2.4

6.0

Pyungdae

OC: organic carbon content, py. soil bulk density

pp: soil particle density, f: porosity, Ks: hydraulic conductivity

©: volumetric water content at field capacity
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A58 475 7AXA #rh(Karickhoff, 1984 Chiou et al., 1983). ‘soFe] &%
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e mae) Ao AR 3 owckel egHudE 54 VEgs dA goew
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2 Agsel QA FAse Ao Aedch gy AFwe A At
& Aol wereriy oduE AL AAeA FASI AdNE fel ol
T4 1EA F9 10 L kg & A8 AFE dEES] et skl {2

Alrs EGEE Zol7k A tH(Table 4, 5).

(1) BPE FHASF7} 2o 5o

Alachlor®] B¢ FHAT= ol 7I€s 488 23 Be EfA 1.2
q

=
o,
N
%)

Ir
2
Y
ki
DO
w2
5

~ 85 L kg '® ol¥A4c] A& AR ERHYUT o
EgEo] W 2(1999)9) FHASF} Atk whebd alachlors 2E RS
&

N FHAF7E sot BEF T A7

(2 B FAAFE AW Aol7t 2 5ok

Carbofuran, ethoprophos, etridiazole, napropamide % tebuconazole< X %d

2 S2AS7F Eskt). Carbofuran® ethoprophos® &2 %3 A|FEoA 1.8 ~
49 L kg '2 olFAol e Aom EFHJoY HYEL 10 L kg ' o=

ol A 7leE Zdele] EYHEE o)A HUF 7IFol €t fr|ehAg o]

o B4 A Janitha A. Liyanage et al.(2006)< carbofuran, Diaz Diaz et

al.(1998) ethoprophos?} ©o]&Ad o] Q&= Ao w HEFsle] 5353 oy

gk o] =8 Effdd A oAl detd Aow Ay
il

, napropamide®} tebuconazole % etridiazoleS F&Eo| At o]FAo] <l

M
o

£ olow BREe EPER Aolsk Ark webd EPEE oA HrP)
2ot oke] fra Ashnsl 0E AoR s,
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Table 4. Adsorption coefficients(Kq) of alachlor, carbofuran, ethoprophos,
etridiazole, napropamide and tebuconazole to the soil series of
Donghong, Jeju, and Pyungdae, classified to be vulnerable

Soil series

Pesticide Donghong Jeju Pyungdae
Ka (L kg )
alachlor 1.2 3.5 8.5
ethoprophos 1.8 3.7 10.5
carbofuran 2.7 49 17.6
napropamide 4.7 196 47.2
tebuconazole 5.9 19.5 45.5
etridiazole 9.3 235 78.6

B EBAAFV =2 FS  cypermethrin, fenpropathrin, fluazinam,
pendimethalin ¥ tolclofos—methyl °o]loW, F2AAFE T35S 260 ~ 790 L
kg, AFES 686 ~ 1523 L kg'!, B 2237 ~ 4231 L kg'oz RF
olFd Bt VEs IS olE FE EY Toll vy AskA FFRET
B 5o (EPA, 1999; van Alphen & Stoorvogel, 2002; Ramwell et al., 2009)
71gha ko] vt 2 o ® FehEAT
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Table 5. Adsorption coefficients(Kq) of cypermethrin, fenpropathrin,
fluazinam, pendimethalin and tolclofos—methyl to the soil
series of Donghong, Jeju, and Pyungdae, classified to be
non-vulnerable

Soil series
Pesticide Donghong Jeju Pyungdae
K (L kg'")

tolclofos—methyl 26.0 63.6 223.7

fenpropathrin 40.0 158.0 362.9

pendimethalin 59.5 193.0 406.1

fluazinam 142.0 456.2 789.4

cypermethrin 790.0 1,523.0 4,231.0

N HAde] Ael Asiee] Awdw Bow ote] AT

alachlor+= 0.59, ethoprophosi= 0.73, carbofuran< 1.27, tebuconazole< 3.21

rlo

717 E
napropamide™ 3.43, etridiazole< 5.81, tolclofos—methyl< 16.5, fenpropathrin-<
26.0, pendimethaline 28.0, fluazinam-< 50.6, cypermethrine 288 = x}o]7} Zit}h.

TR JSES frIgagEe] S g wE ke FHAAS] SUHE

& Peter, 1985b).

11E 5oFe] 7]
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t}(Fig. 1). Alachlor, ethoprophos® f7]€t2 2357} 059 ~ 07308 o} EQGE
Aol therst A|Z=% AA Eokod Seo] okdle] A EAZS olEd Ao
o =59t} Carbofurane 7|84 AFE7} 1272 G7]ekadtTo

w2 EY ofds EY T oled ZheAol AdddT. W, fr1eA Hster) 321
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o
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Y
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o]Ako & B WA =2 tebuconazole, napropamide 2 etridiazoleS f7] g4 3

o
o
A

e A J3e7t =& F%S tolclofos-methylE 165 ©] 2™ fenpropathrin,
pendimethalin, fluazinam, cypermethrin 2 2 =o}% th(Fig. 2). #71¢t4 3t =7}
& TS FUIvAT ] B EddAnt ojFd JhsA o] = etridiazoleo] H]

s

3 ~ 50M2 ol EF Fol FeA FAH EF S0l dFH AFEY RE
k

_13_



100

80

60

Ka

40

20

100

80

60

Ka

40

20

100

80

60

Ka

40

20

Fig. 1. Variations of adsorption coefficients(Kq) on soils with organic
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Fig. 2. Variations of adsorption coefficients(Kq) on soils with organic carbon

contents for the pesticides, classified to be non—vulnerable.
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T

Francaviglia et al.(1996)

T2 wick lysimeter®} pan

lysimeter+

ki3

‘(H

lysimeter”} &
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lysimeter?] A& o] w$- F 2 3}t}.

Zhu et al.(2002)& wick lysimeter”} pan lysimeterel H] &l 3] 5=&o] 2uf o] 4

iih3

$Fattta ®aE gtk Schmidt & Lin(2008)& bromided 3 4+&<S A3
3 wick lysimeterd 3] F&o] vt BauyAck E3F wick lysimeter E
S AAANAY EY FFATe dAHo RAAQ EY 20 22 3ol

Ju

7bsd Aoz HauEdth(Knutson & Selker, 1994; Knutson et al., 1993; Boll

et al, 1992; Boll et al,, 1991). aF#| ¥t o] &3 A+ tiF& fF7]enshao] e
EQfol A&Ho] AFEe o] Frlea ko] v EdAA Foko olsA
AALE A8 o] FofAA Xt

AGd = AFE PFEEYAA wick lysimeters ©]£3to] F24 22 bromide

;L
o sokel $RR(C/COE 2AFS] woke] $uT ol B Bojsh: FAAS

=

2 frlRk st wBAE w7 9lste] Fasa.
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2. M=z &

0%
It

1) Lysimeter A4

T 8 AFS 3 lysimeter MG E&°] 43 wick lysimeterE
A8 tHSchmidt & Lin, 2008; Zhu et al, 2002). Lysimeter:= %¢] 900 cm’
(7F= 30 cm x A2 30 cm, A°] 5 cm), AFEES =o]7] 93 AA AYHAD:
20 cm)o] AZAHEE A A&t Lysimeter o] A% 9 Axe= A< E
& =AY AFaEs A7 fste] A8 Zol= 30 em®E(Schmidt &

Lin, 2008) A =] 8} 3l vH(Fig. 5).

Soil depth: 30 cm
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Construction of Installing of
experimental field lysimeter

Spraying of
pesticides

Artificial rainfall

Receiving water

Fig. 6. Construction of lysimeter and its experimental processes.

(1) Lysimeter A ¥ 24 9 B
Lysimeter Alg XA 242 vlg, didlo] zpAx oz T3 4 o 7
A9 How AT 4 9= vldeS A~ Yo 2A3ATE Lysimetere] A4S 9
A lysimeter’} ==
stk Lysimeter AX& IAE lysimeterd +HE& 9E & ESTIS 93

48 ZFgx~g SID: 80 cm)E  lysimeter’t &4l

Lysimetere] B9 7€ ob2Au A8 E(53E), FA2 AT EATE),
AUEENE)E 20 mm BEFAS FANA A2 A4S AAD F ATE B
ol Wit =412 30 cm o= F1 st
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A AAE HAdigh Bo] ES HEEE AT AJEYGS ZE AT
30 cm FEol®
Lysimeter Al g% 371

oA S A &8kt

(2) Lysimeter ¢4 3}

Lysimeter?] <¢tA 3= EY £33 & 6047 AASEA T Lysimeter W50 A

3 UFo EYY FAE A ESS A T3 o, B kHste] &9l
2 AAANEY EY EYAEAEE, F8)Y £EA8 = lysimeter A

TRl EY U lysimeter A8 bromide F4A 7|HE A &3
(Brown et al, 2000; Francaviglia et al., 1996; Jemison et al., 1994; Jabro et
al., 1991; Bowman, 1984). Bromide®] * 2] KBr& 7|22 100 kg ha' o2
#4319 2 7 (Davis et al, 1980), bromide®+ 6.7 g m > ©] At}

&k lysimeter A& e HA HEFS pHste] VFE A Fo 2u)

Al etk sofe] Azl A sk Table 63 2t
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Table 6. Formulation type, trade name and applied concentration
of pesticides sprayed on lysimeter

: Conc.

Classification Pesticide Trade name Formulation P
type mg m

etridiazole TERRAZEOLE emulsion 225
fenpropathrin DANITOL emulsion 9.0

Fungicide tebuconazole FOLICUR emulsion 225
tolchlofos-methyl ~ RIZOLEX &%“gg}e 90.0

carbofuran CURATERR granule 27.0

cypermethrin CYPERMETHRIN  emulsion 9.0

Insecticide ethoprophos MOCAP granule 45.0
fluazinam FROWNCIDE &%“gge 45.0

alachlor LASSO granule 36.0

Herbicide napropamide DEVRINOL I\;&gevt‘;cgleaﬁe 270.0
pandimethalin STOMP emulsion 114

gom, ANF AFFFFE Table 49 LTk AG7IHS 972 HAF ol Fi
soke] wgvlsl A9l NPoEA BEF LEE nesd 6 ~ 7497 219 B

sdom, Ha AFA] 1087

6
1720 mm(AFAR 71, A= 2 A AT
=



A
o

—~
&
to
m
o
X

rlo

718 A, AFEES Table 63 21 lysimeter M5 E S

Recovery(%) = (received amount / precipitated amount) x 100 «=--ceeeeeeeee 21(2)

9% For F 18] Fit AT F

Ry

—
<

@,
3

D

—
oD

=

o,
:|N£
&
ol
rlo
>
e}
N
=
ro,

45.7

+
kA

o

21 mm= AT F EGSS A EF wmAUE 7 de VIt §
405 mL olglem, AFE&L 81.1% oA tH(Table 7).
Zhu 5(2002)& 120 cm E% Zlolol A 18709 wick lysimeterE A A 3te] 54
A M i AFEe] 56 ~ 62%E Histe] EY zol7t 30 cm?l
AL 7etetd lysimetere] ESE wl$ A3t € Ao=2 AT HAFH 7|1

ol A tt.

S e v ol Ve, TTAF T UIFAY D

U
o

Table 7. Amount of artificial rainfall and received water and its

recovery for each week
Artificial rain Received

Weeks (mm) amounts (mL) Recovery (%)
1 579 £ 6.1 4,820 92.5
2 455 + 2.7 2,811 68.6
3 44.7 £ 1.1 2,751 68.4
4 46.6 + 2.2 3,691 88.0
5 445 + 3.6 3,228 80.6
6 41.1 £ 1.1 2,773 75.0
7 42.2 £ 0.2 3,091 81.4
8 49.1 £ 6.2 4,182 94.6
9 39.7 £ 34 3,300 81.0

Average 457 + 2.1 3,405 31.1

Total 411.4
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FAAQ) Brol BAS zzte] AW/ B A4E ¥ AR wEse
0.2 um cellulose acetate filterES ©]&3lo] o33+ 3 ion chromatographyS ©]

gokel RN F EEZFAA 3 Brol $EE Ak

mLE EAZUsI Aol BHARE ol g3tk FYRe) FES FFEE

S =o]7] 98] NaCle 2F 0.2 g& ¥ dichloromethane 50 mLE Y& & A

=zyge 33 wEste] rasyon, BaAUEENwS0)S o Ao

Arbstel #2889 F doldlt R AN ofiH FHEuE 2

—

5=7](R-215 Rotary Evaporator, Japan)Z ©]&3}o] 40 TColA 15 ~ 2083t

—_—

wekxzdel A dichloromethanes <Hd3] 28 Bl F Holddes IFES
acetone 5 mLel| =3} micropipets ©] &3] 1 mLE FH3ste] 2 mL vialol
Y YWAHASHA 2 uLE Gas Chromatographyol]l F438ke] #2413k t)
A&l T FEAE auto-sampler’t 2% Gas Chromatography
(Hewlet Packard, HP6890 Series II, USA)°el ¢]3te] Ultra-2 capillary
column(Cross—linked 5% phenyl methyl silicone, 25 m x 0.32 mm ID x 0.52

uM) e Fedte] AAZIPHE7I(ECD)eE A4 E7I(NPD)E o] &3¢
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F2 22l bromide?] lysimeter &%

pore

T84 PV,

A BRECOT 24

Br
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&
B

H]

8] 5 = (Co) 2
71ZF &<k &2
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o st
volume) ¥} A
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=

shele.
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ki3
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D F4xe] &2 H
Lysimetero]l A bromide?] €% dH+= 5357 AF5S 4 ~ 5 Fo &
peak7t FAHRASH, HES 3 Fo &Y peak7t FAEH HoEelA
bromide7} WZ A &2 ¥ tHFig 7). Piwowarczyk et al.(2010)& 232 lysimeter
9] bromide &% A dolX FFAF7F METE bromided §€HE7F wEtal
%

nnsel 2 A9AIe g

0.30
—8— Donghong

- - Jeju
IQ‘;O.ZO B —4— Pyungdae
O
()
ke
g
cEO.‘I 0 r

0.00

0 1 2 3 4 5 6 7 8 9
Days after treatments(weeks)

Fig. 7. Bromide leached fraction(C/Cy) curves from lysimeters with the soil

series of Donghong, Jeju and Pyungdae for nine weeks.

Lysimeter A3 713t &<t bromide®] 4 £9&2 PV H W3 T Bromide”t
100% &¥%+= PVeE 5852 20 PV, AF52 1.8 PV, U5 15 PVE 3
g > AlFTE > 535 co=2 Y5 t(Fig 8).

Brown(1999)5 2 f7lgtAag=Fo] 0.7 ~ 4.0%<% field EY(EA 110 cmel

lysimeter)dl 62.6 mme] & AAI 23 07 ~ 1.0 PVelAl bromide”} 30%
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o] &EH Tt Biststh
Piwowarczyk et al.(2010)2 €AW %7 1.03 ~ 1.15 g cm *¢l EF(EA 20
cm Z7A9 A4 lysimeterel A 1.0 PVelA] bromide’} 90% o]4 &eE vl

H % o] lysimeter A FEFS AAAQ =4S F=89)

100

oo
o
T

[=2]
o
T

—eo— Donghong
—=— Jeju
—&— Pyungdae

=
(=)
T

N
o
T

Cumulative loss of bromide(% of applied)

0.0 0.5 1.0 1.5 20 25
PV

o

Fig. 8. Cumulative Bromide leaching loss(%) with pore volumes(PV) of the
soll series of Donghong, Jeju and Pyungdae for nine weeks.

EGTANA FAAQ bromides 719 FHHA il =3 2 £L8 o]Fst
£ 54& yelhd o (Bowman, 1984; Jabro et al, 1991). Bromide:= E% Foll &
G o]FHER =0 EY T oleHEE YUY AlFE HEESY &
AFE D HYE5S F23% lysimetero] 4] bromide’} 50% &% o] peak
He= Al PV FEAF o] AadAlE ¥ aekelth Bromide7F 502
Vi Fig. 9olA H= wpel o] FFE&w7F wME45 89 peak’l @

AEE PV whald #AE YERATHE = 0.986).

ofo
il
)
iy
av

Kelley & Pomes(1997)+ EY FFAlg¢] W& bromide 9 #4143 5
AG7F WEFZ bromide’t HEE S peak’t FAEHE Alzto] wETii B &



t}. wgbA lysimeter EF FAE 32 2¢1 bromided &% dE], PVl @&
A ggg 9 FFAFe AABAE v 23 AqFH AIFY] AAAA BEY

7S e Aow AdHA

s

ol

=
==

ofy

0.08 | y = -0.0638x + 0.0894
R? = 0.9855

006

Ks(m day ")

0.04

0.02

0.00 : : :
0.4 0.6 0.8 1 1.2
PV(bromide 50% leached)

Fig. 9. Relationship of pore volume and hydraulic conductivity for the soil
series of Donghong, Jeju and Pyungdae, based on the point of 50

96 bromide leached.

lysimeteroll /] 953+ Q1F7}9-5 AA|sE & A &2 FHE
= 32135t Lysimeterol A £2% &2 alachlor, carbofuran, ethoprophos,
napropamide % tebuconazole ©]ow, HEE X ke FeFS  cypermethrin,

etridiazole, fenpropathrin, fluazinam, pendimethalin 2 tolclofos— methyl ©] 1 t}.

(1) Lysimeterol| /] &85 soF
A= ok

Lysimetero]l /| &% & alachlor, carbofuran, ethoprophos, napropamide

g

2 tebuconazole ©]STH EYRHZE 5352 5 Fo] BF fEHoH AFT
£ alachlor, ethoprophos % carbofurane] &% At} %5 carbofuran?t &

gyt o8 %2 FrIEA HsETF 059 ~ 581 o] A

_35_



(7}) alachlor

0622 peak”t P44 =3t A

& BEHA Fokrh(Fig
10). 20 PV 744 =7] A&l gk 74 §29&L HhE 26%, AFT52 1.8%
2 ¥ oY Hes 8EHA FohrhFig. 11).

Johnson & Pepperman(1996)2 7] ©A g o] w2 Eo] 30 cm Zol9
column< ©]&3 alachlor®] €% 2Ad4d3 20 PVAlA F4 £2&2 60 ~
12.0% = ®ist e, Lerch & Blanchard(2004)+= Northern Missouri®] E4
o] et 2 E oA alachlore] 4 &€& 0.33%=2 Hilste] 7] g4
ghafol o= A £8HE AoR Huste AgAne AU

B EZASE7E 10 Lo kg' o)kl HulEol e §2¥A 4gked oe
alachlor®] &7 131 x 10°02 =7] &9 Aoz daxgin). A
© FFAT7E wofo] EYy & T HlES UBUe A de EY &9
W} EY FF T 71 vles dEhdnh dle] 457k 1.0 x 10° o) el ¥
7] FoZ AA olsH o FHatEr] fvt webA] alachlors 7193 A g7t

o

du e Eol TFEFIFY 580 =2 FUTS EY o HelA

o
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CICo of alachlor C/Co of alachlor

C/Co of alachlor

0.10 0.25
0.08 Donghong —e—alachlor 1 0.20
—O— bromide
0.06 1 0.15
0.04 4 0.10
0.02 1 0.05
0.00 0.00
0.10 0.25
008 [ Jeju 1 0.20
—@—alachlor
0.06 —O— bromide 4 0.15
0.04 1 0.10
0.02 1 0.05
0.00 0.00
0.10 0.25
0.08 [ Pyungdae 1 0.20
—@—alachlor
0.06 [ O— bromide 0.15
0.04 0.10
0.02 0.05
0.00 *——0——0— 0.00
1 2 3 4 5 6 7 8 9

Days after treatment(weeks)

C/Co of bromide C/Co of bromide

C/Co of bromide

Fig. 10. Comparison of alachlor leaching pattern with bromide tracer from

the

lysimeter with the soil series

Pyungdae.
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50

©

(%]

= -e—Donghong

& 40 alachlor = Jeju

&\oi —— Pyungdae

s

5 30 r

K]

©

S

2 20

[

=

s

2 10

=3

o
0 A
0.0 0.5 1.0 1.5 2.0

PV

Fig. 11. Cumulative loss of alachlor from the lysimeter with the soil series

of Donghong, Jeju and Pyungdae.

(1}) carbofuran

Carbofuran®] #7|¥t4A &= 1.27= alachlor®th 28] o} A5 olA=
SEHA] Ge oz A=, lysimeter A7 S BE EYolA &2
HAd §&F2 15 FHF carbofurane] &&H 7] AlZtete] 45 ~ 55 7|3
9] carbofuran®] F#E+ 27]EEE 12 P& o &E& 01022 peaks FA
T HAERHAY. AFEES 457 FHEH fHo] AFREHASH 9F Fo §EES
0.05% peak’t FAEATE s> 77 FFH 957 A &sd 20 PV
THA A gl digk v4 SEES F%%2 39.1%, AFES 181%, BulE
03%%2 TIEIAA 7Hd Bo] gAY, TS FF59 1008 od=
wokt

Sharom et al.(1980)2 =EIELS

o
RYEGAA s 94.8%, F7IeHa ko] v EYE 738%7F §E¥ vt

=)

7| =3 eo] v B4k A carbofuran<-

H 3t} Johnson & Lavy(1995)+= =R %A carbofurane %3 & #=&

X ol
Zol 54%, BEF Toll 46%7F AEFH o] S faH T g4 £2€4E F Ay



H3H T Chilton et al.(1998)& carbofuran AHE % 10 o]ujo] w27 &
o] peak’} AT B st th 3 Gamage et al. (1997)2 EUEA] o]

=]
A2 & 67 oA carbofuran®] +4 Y982 75 ~ 37.6%= HIislo] B F
2

x 10002 vro} HAEA % B3t g wEs] o] FHE Ao A
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0.20 0.25
Donghong —@— carbofuran 4 0.20
§ 015 —O— bromide o
°
=] —
3 1015 §
2 5
g 0.10 fras
S [
S 4 0.10 S
o o
© 0.05 0.05
0.00 0.00
0.20 0.25
Jeju 1 0.20
c 015
s —@— carbofuran 3
-.g —O— bromide 4 015 lg
)
g 0.10 5‘:
S )
S 1 0.10 S
%) )
© 0.05 1 0.05
0.00 0.00
0.20 0.25
1 0.20
- 015 | Pyungdae
S o
5 —@— carbofuran k=l
s . 015 £
2 —O— bromide o
=
§ 0.10 2
S o
° 0.10 S
o o
© 0.5 0.05
0.00 0.00

1 2 3 4 5 6 7 8 9

Days after treatment(weeks)

Fig. 12. Comparison of carbofuran leaching pattern with bromide tracer.
from the lysimeter with the soil series of Donghong, Jeju and

Pyungdae.
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50

-
% carbofuran
= 40
3
=
s
2 30
£ —e—Donghong
- -m Jeju
g 20 —A— Pyungdae
2
5
E 10
3
0
0.0 0.5 1.0 1.5 2.0

PV

Fig. 13. Cumulative loss of carbofuran from the lysimeter with the soil

series of Donghong, Jeju and Pyungdae.

(th) ethoprophos
Ethoprophos & &&dAl 357 $HE {957 AFste] 45 7] 52
ethoprophos®] T %=+ €& 0042 peaks A3

713 Foll 28 00022 vFoR gEEIAC

£
o,
N
of
rlo
oo
iu}
i
N
&2
fass
&
&>
(1je}

14). 20 PV 744 +4 £E9&2 5352 11.6%, A
H ] o} EFEE o]zt U THFig. 15).
Vanclooster et al.(2000)2 {r7]gtadheFo] 23 ~ 6.0%%E gt EdddA EA
75 cm B¢ Zoleld® 001 ~ 007 mg L'o] A& BHu 90w, Oh et
al.(2005)& T BE=S E3d ¥ S0l A ethoprophos’t #Hi 65 pg L'o]
A& Hdga 2. ¥hH) Boesten & van der Pas(2000)&

o] 2.3%% ElA EA 30 cm olstE olEHA FEvii Hastgivh Eg

FUH

:‘o
-
B
i
oft

Han et al.(2010)2 FA¥] lysimeter AT EH oA 30 cm ©]3F =S A w$-
UA AEEJAT A BRaso] A AREE Aol 7F kT
Ethoprophos© &% %9|A carbofuran® .t} S &A47F < &3 =7} 700 mg
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o} carbofurandl] H]

=
=

'2 ol o wol g0 Ao 4
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= SeE At

o
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t}. Park & Lee(2011)2 ethoprophos&= %7]

St At vh.
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0.10 0.25
® 0.08 [ Donghong —@— ethoprophos 1 0.20
2 —O—bromide o
Q =’
° -
S 0.06 0.15 S
£ 3
) 3]
s 0.04 1 0.10 §
3] o
(8}
0.02 1 0.05
0.00 0.00
0.10 0.25
, 008  Jeiu 1 0.20
.§_ —@— ethoprophos 2
o . | =’
s 0.06 —O— bromide 0.15 g
] S
< Ny
[ 3]
s 0.04 1 0.10 tj
3] [3)
© 0.02 1 0.05
0.00 0.00
0.10 0.25
® 0.08 [ Pyungdae 1 0.20
2 o
o —@— ethoprophos .'E
g 006 r —O— bromide 1015 o
2 3
[ )
‘5 0.04 0.10 S
S o
(&)
0.02 0.05
0.00 *——0——0— 0.00

1 2 3 4 5 6 7 8 9

Days after treatment(weeks)

Fig. 14. Comparison of ethoprophos leaching pattern with bromide tracer.
from the lysimeter with the soil series of Donghong, Jeju and

Pyungdae.
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ethoprophos
—e— Donghong
—— Pyungdae

—&- Jeju

o
n

o o o o
< [ar] (3] ~

( pandde joy,) soydoidoyys jo ssoj aae|nwng

2.0

1.5

1.0

0.5

0.0

PV

Fig. 15. Cumulative loss of ethoprophos from the lysimeter with the soil

series of Donghong, Jeju and Pyungdae.

(2}) napropamide

F71ek A st Erh 34302 WA o}

-
1

Napropamide

.,
R

ok

olo
ol
o

\.—_mﬂo

1.1% o, A|F53

t}. 2.0 PV 74

I 22 Aol Atk(Fig. 16).

gk

Williams et al.(2005)2 F7]€agdFe] 08 & 3.1%¢ E4folA o5/l

Z] kol chapter 19 & 2AF

L

=7} 74 mg

9]

L
S

, napropamide

o

7]

o)
=9

A9l #2457

==
=

o

34 x 10%0.8 ro} o

)

.F_H

iA1= ATt

9]

=
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0.05 0.25
o 004 Donghong —@—npropamide 1 0.20
2 —O—bromide °
E z
g 0.03 1 0.5 S
a )
g s
% 0.02 1 0.10 §
3] o
© 0.01 4 0.05
0.00 0.00
0.05 0.25
o 004 [ Jeju 1 0.20
'E —@— npropamide K
S 003 —O—bromide 015 E
° °
a )
g s
% 0.02 0.10 tj
3] o
° .01 0.05
0.00 0.00
0.05 0.25
o 0.04 Pyungdae 1 0.20
2 o
g —@—npropamide .'E
g 0.03 O— bromide 1 0.15 s
a )
g s
% 0.02 0.10 tj
S o
o
0.01 0.05
0.00 *——o——o— 0.00

1 2 3 4 5 6 7 8 9

Days after treatment(weeks)

Fig. 16. Comparison of napropamide leaching pattern with bromide tracer.
from the lysimeter with the soil series of Donghong, Jeju and

Pyungdae.
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S o6 |
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2
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3
0 %—t‘—ﬁﬁ‘:mA—./I—./I
0.0 0.5 1.0 1.5 20

PV

Fig. 17. Cumulative loss of napropamide from the lysimeter with the soil

series of Donghong, Jeju and Pyungdae.

(v}) tebuconazole
Tebuconazole& =%
stR o AFEY HueS

0] 0.09%N o™, AFE AhE> S A Bk (Fig. 16).

5
-
oo X
o
4
a
oo
n
o
o
S
fr
=)
ol
o
fr
oo
iu}
i
N
>
1>L

Navarro et al.(2009)> 7] &A&3tgFo] 2.0% o]lstzE wHe EFol A A=k
2%7F 25 JYt B9 o Dousset et al.(2010)2 F7]¥astgko] 06 ~
40%% B EA 20 cm oldtE AELF 67 T 8.0%7F SEHATL B
ato] frleadteo]l w2 85 2AME A FAFE T Tebuconazole: &
S=7F 32 mg L'2 Hla
st A A FAE HA gL

2
i

T A= 514 x10 707 ol =S E3
&

gE F Qv Aoz A
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0.05 0.25
o 0.04 Donghong —@— tebuconazole 1 0.20
79‘ —O— bromide ©
S T
& 0.03 015 E
o e
_g Kl
] G
5 0.02 0.10 §
S (3}
© .01 0.05
0.00 0.00
0.05 0.25
o 004 [ Jeju 1 0.20
ﬁ —@—tebuconazole g
S 0.03 —O— bromide €
o e
_S o
] G
5 0.02 Q
§ (3}
© 0.01
0.00
0.05 0.25
" 0.04 Pyungdae 1 0.20
2 )
] —@—tebuconazole .'E
8 0.03 O— bromide 0.15 s
_g re)
[ s
% 0.02 0.10 Q
) o
© 001 0.05
0.00 ——0——0— 0.00

1 2 3 4 5 6 7 8 9

Days after treatment(weeks)

Fig. 18. Comparison of tebuconazole leaching pattern with bromide tracer.
from the lysimeter with the soil series of Donghong, Jeju and

Pyungdae.
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Fig. 20. Comparison of etridiazole, cypermethrin, fenpropathrin, fluazinam,
pendimethalin and tolclofos—methyl leaching pattern with bromide
tracer. from the lysimeter with the soil series of Donghong, Jeju

and Pyungdae.

_50_



0.25

—@— etridiazole ---W-- fenpropathrin
020 | —a— fluazinam —«&— pendimethalin
—A— tolclofos-methyl

015

0.10

0.05 -

Cumulative loss of tebuconazole (%of applied )

000 ———m—--—-—N"—-Nn——— N
0 1 2 3 4 5 6 7 8 9

Days after treatment(Weeks)

21. Cumulative loss of etridiazole, cypermethrin, fenpropathrin,
fluazinam, pendimethalin and tolclofos—methyl from the

lysimeter with the soil series of Donghong, Jeju and Pyungdae.
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&oFo] lysimeters T AAR &EEH= T8 JAAEAN FAATYS st
Rem, FFATE ol&st] AL + A= AAAF(RE, retardation factor) <}
A EG ZolE ol e B SHHA Fa §E9E F e @R AN
& (AF, attenuation factor)< lysimeter &€& 3} v] w3} o).

1) Lysimeter =74 3t¥ #| 9 A 4~(RF, retardation factor)

AdAFE EF T s FHATS BEY =24 892 a8d Folv
(Helling ¥} Dragun, 1980). A AAIG<] A4S 2 (3)3 o] AAtE™, 52
T, EY EYA 890 §AEE(w), FTE, LFE&FTE(0) chapter 114
g s A&sdon, ok AT Tl ARE o]&3te] ALlstaTh
3l A TH(Table 8).
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Table 8. Classification of retardation factor(Kahn & Liang, 1988)

RF Classification
=1 very mobile
1 7 2 mobile
2 7 3 moderate mobile
3 710 moderate immobile
> 10 immobile

LI (AR)S A xE FopdRo] 94 B ZolZ o]Ea WA FF 2 23

|

EY Zol(d)E lysimetere] EY Zold 03 m, Astr T3 HE(t A
717v4 lysimeterd] A5 ZT lysimetere] WA (0.09 m?)T A A 717+ 3w 8]
ArredTh 889 HFEE Khan & Liang(1988)0] A A3 EH = 2830t
(Table 9). £€&2 AF #to2 00001 7|22 00001 Hr} o &8 754 o]
A ASE ofeh= &9 7hedo] gl ZoRE ERETh AF 4 000019] ojv:= E
F T 1mgL'Y ¥R FFo] AT 4 d4 EFFS FFaeto] 0.1 pg L'

rt= Aotk £989 HuE AFE PEESA AXNE &
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Table 9. Classification of attenuation factor(Kahn & Liang, 1988)

AF Classification
0.25 7 1.00 very likely
010 ~ 025 likely
0.01 - 0.0 moderate likely
0.0001 © 0.01 unlikely
< 0.0001 very unlikely

3) Lysimeter =4 #¥ AFT(log-transformed AF)

AFT g2 &28(AF)} AAAFRE)S gdAZ A4 g grelw, AF &
= Bk Alow EY T ok v (DTs), EYF Zol(d), =E=HE&5H0O)
e 3 £(q) B AAATE o] &ste] 2 (5)ef Zo] ALtAT

AFT %9 2%+ Bernard et al.(1988)¢] #A|Agt EFZE #8353 tH(Table 10).
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AFT & lysimetero] A $&&& AFT o] 749l 1338 7IFo2 HE83e
#, AFT o2 133 o] 48 89 7beAo] flgo=, 133 vt 8 7hsdel 9
FOoR EFAT AFT @9 277152 1339 v B4 F 1mg L9 5%
Tofo] EAT A 24 EFFE FAE] 01 ug Lol §88 7bed A

o2 AF #el £771=9 vk 2o

A

s

_61_



AFT [(d e) /(DT 50° q)] X RF ..................................................................
21(5)

Table 10. Classification of AFT values(Bernard et. al.,, 2005)

AFT Classification
< 20 very likely

20~ 33 likely

337 7.2 moderate likely

7.2 7 13.3 unlikely
> 13.3 very unlikely

4) A QA+ (RF)$ AFT

AFT @& §98ARS £771%S AATH B4 AQAG tfat G5
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Fig. 22. Comparison of actual leached fraction from lysimeters and

calculated RF wvalues for three soils.
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Fig. 25. Plotting

alachlor, carbofuran and ethoprophos from three soils.
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Fig. 26. Plotting of AFT values as RF function for the leaching of
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k1
)
o
'~
rlo
off
o
S,

(2) Lysimeterol| A £
Lysimeterol| A $25%] & Foke FHAG7F 260 L kg ' o] oz A A A 59}

AFT gkeol &5 & 3tvh(Fig. 27, 28, 29).

_70_



AFT

AFT

Fig. 27.

400

300

200

100

800

600

400

200

Plotting of AFT wvalues as RF function for the leaching of

etridiazole ® Donghong
M Jeju
* A Pyungdae
A
8
100 200 300 400
RF
tolclofos—methyl z
I A
|
’ ® Donghong
® W Jeju
A Pyungdae
100 200 300 400

RF

etridiazole and tolclofos—methyl from three soils.

_71_



600

500

400

300

AFT

200

100

200

150

AFT

100

50

Fig. 28. Plotting of AFT values as RF function for the

fenpropathrin

® Donghong

M Jeju t
A Pyungdae
A
||
s
100 200 300 400 500 600
RF
pendimethalin ® Donghong
m Jeju t
A Pyungdae
A
[
100 200 300 400 500 600
RF

fenpropathrin and pendimethalin from three soils.

_72_

leaching of



3 !
o o ol o
£ MT B o
< o 0
o o
- BB
o o QL _10
3 3 & e~
— © = why ,A] X
. i =N
S o o
°© O =3 P=R S o U I
£.2 18§ 28 |, £33 B o
s 23 - dM4ee o T > | S c O e
o > O - o o S o X e
. 5 < em« | ¢ £ ¢ do A o
o 0 « M 0 X
18 5 o) W
2 S o - %o
N
" o i m s = T o M
< 2 dlo N .
S = o mom
= = 9 oy e
© = m s - %o oR
\A
i - u — & c o g -
£ e e = [ X J 1 8 Wm © Wm IH el
@ o = S g o g
5 18 g 5 & ® 9o
: m s 2T I
= g g s o = & M
M N my ol W
! | o ! ! ! o a9 = s ! Aqr
- * P o
s g2 38 38 g ° 2 8 g8 8 ° & B o
Irs) « o © ® o ITs) o ITs) 0 No
— — A — — . UT 1OE._I Ot
14v 14v .M D Ho A

g dom(Fig. 24), AIF%=

14 th(Fig. 25). A3}
— 73 —

°

]

&<l

1ol 9

°

B e A7A

1

2

]"—r

kel
o



g 4F 2 EFHPREKL 2

o] 7Fsat™ (Fig. 25), Koz OC(%6)/100 -

AFT 35 A

TEE 2 DA SR AFAY AFMER A 15T H2E FRUEA 9
513 fine silty over clayey, thermic family of Andic Hapludalfs !l £31CE 0] E9Fe] R E= 48
DA p A YR D dEs g2 B A24g niAE A g0 7|22 Jd9
NAMEGE oI EoFe] 2ae SatEl g A Aohpalo] 223tk
S 4
HEge dd = EW £2LE
E & E&(cn)
(%) Z2H[FAH| AL O EE =4 (g/ce)
EE [4n) 0-8 o 58| " |26 |6a7|269] UMHEEE B
A E1(EAL) B~20 i 56| | 3.0 (6060 NHSHTE 111
A E 2(F42) 20-40 0 28| o |27 |ma|zm| nazeE 0.9
= 3(543) 40~70 ] 20| o |26 |ms|zg| nsazs E
A= 4(2Ri) 70~90 g [ze| . |z |smo|wo| nyzas E:
a5z | o-En 24 |09 . |z6|40]|5s 4 E =
ety £4
UHEL [garute | 4ol 97128 | ABEIT0I2(ne/1002) |E 21| =25
L | A= FNE| Tay E3Z| Ba
=3 B0 Ny Ca |Me | Na | K | A
(na/100g) [(131)] ECI {we/100g) () | (pem)
XY 1,334 |55 |43] 283 | 1040 |s.25|0.30|0.12|0.00(6.57| 622 | @3
HEWBD| g |55 [41] 27| 90 |412|0.zs|010|0504.07[ 51,2 | 34
AE20m| 1.8 |ss |0l it | reo |zazfoas|ooaz|oaz)zel] sz | s
dA=ama| 1268 |85z |a.7] 13| 780 [1.ez[n.1z{0.es(0.10]z.00) 268 | &
azamy| 1242 |46 |2.4]0ee| s [1.72[0.97[0.10f0.17]2.08) a05 | 6
assopyl 1628 |48 [2.4] 05 | 1460 |2.88)1.77[0.42|0.27]5.94] 36 | 6

Fig. 30. Donghong series properties by RDA.
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PPDB: Pesticide

Email us to be added to our mailing list to hear about updates and new databases.

Select Option

bromacil (Ref: DPX N0976)

Home
** boracil ** herbicide 976 ** Translations
AtoZ
Search
Support Environmental Fate - Ecotoxicology - Human Health - A to Z Index - Home
Information
Purchasing & ( GENERALINFORMATIONO

Other Services |
Description: A soil acting uracil herbicide usedto control a wide variety of annual and perennial weeds mainly on non-crop areas and fruit

Introduction: 1961, USA

EC Directive 1107/2009 (repealing 91/414):

Status Excluded from Annex 1

Dossier rapporteur/co-rapporteur -

Date inclusion expires Essential use only

Approved for use () or known to be used (#) in the following European countries: &

AT BE BG or a DE DK EE EL ES 3 R HU IE s LT LU v Mr
SelectOption g, pility - In water at 20°C (mg ') 815
Hame Solubility - In organic solvents at 20°C (mg I'Y) 167000
Ates 134000
Search 22000
i"?:::::;n Melting Point (°C) 1585
Suiadng@| | Boiling Point Q) Decomposes before boiling
Other Services | pagradation point (°C) 158
[ Flashpoint (°C) Not highly flammable
Octanol-water partition coefficient at pH 7, 20°C P 7.59 X 10°1
LogP 1.88
Bulk density (g mIY)/Specific gravity 1.59
Dissociation constant (pKa) at 25°C 9.27

Note: Very weak acid

Vapour pressure at 25°C (mPa) 410 X102
Henry's law constant at 25°C (Pa m® mol'!) 1.50 X 10°°°
Henry's law constant at 20°C (dimensionless) 539 x10°°

DT50 (Iab at 20°C) =

AtoZ
- DTS0 (field) =
Cipport DT90 (lab at 20°C) =
Information DT90 (field) -
Purchasing & | Note Other sources: DT50 5-6 months in silt loam soil (R3)
IREREIEN] | | Aquecus photolysis DTS0 (days) st pH 7 Vet Stable
Note cA3
Aqueous hydrolysis DTS0 (days) at 20°C and pH 7 Value Stable
Note Stable at all relevant pHs

Water-Sediment DT50 (days) 8

Water phase only DTS0 (days) s

Soil adsorption and mobility: 140

Prnpzrtyo Value
Linear Ky -

Ko 32

Notes and range Other sources: log Koc 1.51 {Q3); General literature: Koc 2.3 to 289 (CA3)
Freundlich [ 29

Kioe 117

£y 0917

Fig. 31. Properties of bromacil by UH PPDB.
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AFT 3t AEEYS 1] EgSor EY 540 Eston, §71843EF2 10
~ 126%, BEAE 01 ~ 12
o metolachlor®] K..& W& FHATE o]&ato] A4 23 RF g& 45 ~
1845 F7Igtagt o] Yo E ojFdel e AR ERHEAT. AFT #2 33

~ T71E WS Aol7h werer], EAel &5E AFT @& AA £ Aol

Aoy EA 05 m olste §9 7hsAdel =4 WERStH(Fig. 32).

AFT @2 Edxdo] & 45 EAd os woF &9 7tsAol 224, &
oko] BEAo = AAl Ede] w7 55 &% sl Ak wekA AFT
e woke] BEA wil Foke £9 JteAE UF7] 8 A8 tsd EY =
28 A9  Jde AE 2 A As2 &7 v F83 Al R
gl E At

Table 11. Soil properties used AFT

Soil serios Soil depth 39 ) OM foc Db .
(m) m’ m" % g cm”
Gamsan 0.45 054 99 0.058 0.88
Gyorae 0.55 034 2.0 0.011 0.88
Gueom 0.60 032 28 0.016 0.67
Gujwa 0.10 0.7 20.7 0.120 0.64
Namweon 1.0 0.65 16.5 0.096 0.63
Daejeong 1.10 024 64 0.037 0.94
Donggui 0.60 0.31 2.0 0.012 1.11
Ido 0.45 034 21 0.012 14
Topyeong 1.00 0.7 21.8 0.126 0.43
Mureung 1.20 0.22 1.8 0.010 1.3
Sanbang 0.20 0.18 19 0.011 1.14

OC: organic carbon content, pp. soil bulk density

pp: soil particle density, f: porosity

©: volumetric water content at field capacity
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Fig 32. Plotting of AFT wvalues as RF function of metolachlor from 11

soil series soils.
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