TR 2R A7 3w 3L

A= Ege 3tep4 A3l o] alachlorg}
chlorothalonil®] &-2}3} o] F-of] w]x]= o 3

PEMAREL KB
B2

199342 12H



AF= ok 3184 A o] alachlors}
chlorothalonil®] & 2}3} o] F¢f] vz = o 3

HEEE X &’ 5
R H =

o] XS BE IR R/XoE RHF
19934 125

REES B2 WL s BT

PN AL KRBT

19935 12H



Effect of Soil Chemical Properties on Adsorption
and Movement of Alachlor and Chlorothalonil

in Cheju Island

Sang-Sil Oh
(Supervised by Professor Hae-Nam Hyun)

A THESIS SUBMITTED IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF MASTER OF AGRICULTURE

DEPARTMENT OF AGRICULTURAL CHEMISTRY
GRADUATE SCHOOL
CHEJU NATIONAL UNIVERSITY

1993. 12.



SUIMUIIIATY -+ crvveeteeteronsereme e oot et oot oo ettt el te s s e e fh e s ettt 1
. ,(_] % ....................................................................................... 2
. z“_g_ :;2 u‘}tﬂ ................................................................................. 5
. %—%E—z}’ﬂﬂ ................................................................................. 5
1.1, EokA]B o] a3 Bl B A oo 5
1. 2. alachlorg] :g.z} ........................................................................ 5
13 chlorothalonilQ—l _'g_z}- ............................................................... 6
1.4 %%_s_zllq ............................................................................. 6
B A 42 ALF] oo 7
2.1, Eog:,(]_g__g] iﬂ;] ........................................................................ 7
2.2. .E_u}]zq]./;: Q-ﬁ .......................................................................... 7
o]%_xé-ﬁ ....................................................................................... 7
3.1 Eool:,gl_g_ ................................................................................. 7
3. 2. o]%/{al-ﬁ ................................................................................. 8
é;v‘]. \¥ _'p_;;‘_}. ................................................................................. 10
-E-Z}-%*g ....................................................................................... 10
. HuiA 2} x ool 3}l Aé;‘%;q.g] _;‘v__},;q] .......................................... 14
iook x(-)lzal;q_ o]%xg ........................................................................ 20
;_q < T L PR PR 24
%}-1_&'_'3‘]_ ....................................................................................... 25



summary

This study was conducted to investigate the adsorption charateristics,
distribution coefficient, and movement of alachlor and chlorothalonil for soils
in Cheju Island.

The Freundlich adsorption isotherm was the best to fit the adsorption of
alachlor and chlorothalonil for soils sampled at Namwon, Jeju, and Mureung
soil series. The K values, Freundlich coefficients, of alachlor for Namwon,
Jeju, and Mureung soils were 218, 394, and 022, and those values of
chlorothalonil were 239.88 66.07, and 18.30, respectively.

Distirbution coefficients(Kd's) of alachlor and chlorothalonil for 68 soil
samples were in the range of 1.2 ~ 10.7 and 169 ~ 181, respectively. The
Kd’s of alachlor and chlorothalonil were significantly correlated with the soil
pH(NaF), organic carbon content, and cation exchange capacity and were not
correlated with pH(Hz0O), base saturation, exchangeable Ca, Mg, and K, and
EDTA extractable Zn, Fe, Cu, and Mn. Kd’'s of chlorothalonil were about 20
times higher than those of alachlor under the same condition of soil pH(NaF),
organic carbon content, and cation exchange capacity.

Pore volumes at C/Co=05 of alalchlor in effluents from Namwon, Jeju, and
Mureung soil columns were 40, 1.8 and 1.1 and those volumes at C/C0=0.05
of chlorothalonil were 275, 85, and 7.5, respectively. The pore volumes were

positively correlated with the distribution coefficients of the soils.
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HFEE 85 tBEL x3l4o] &t 2doy Z3teg 2der
TE BR8] A Yool vfe 2 Aldoltt. MFEM B S A
oM s AP YEVOE AT 2,200808 o] QY U Y x8}
T 2H Y8 UESD At} A4 0@ ARE EQUY OHE o o
Eoll st G won, EuUelM 1F9 BELS ZT Tz ojFoll 2l
THE Lerh wetd EGFeN R84 S B3 o5 oxe gl
& Wile A2 Aste 24 B Mg wWile o njs s L3}ct.

THP2 )T 9 BAS AL HoTM oo Hifo] Tois
= B9 4AE HE ¥ ¥ FF, RUIBUY PoleWEY, pH 5oz
d3A glchMurphy 5, 1990; ¥ 5, 1984 22 7, 1990; @ 5, 1977; Claye}
Koskinen, 1990). ol 23t otAlo] FA2 ofa] STol FHAUUS =83}
oA TEEUNG FENL, REH SeFANoTHY HrygyR xL Ty
T o T3 FH FEE FHHAU U STold LAY Fawky uy
TaAL PR N Fe BulA4+2M ZRAEE 2HUcHKoskinen &
Harper, 1990).

parathion, fenitrothion, paraoxon, aminoparathion, linuron, bentazon,
trifluralin, butachlor, alachlor 52 &2 Freundlich 2o g A G on,
Freundlich & #2 /718 ¥3 Q¥ Qol&xBgato] o8] 482 we =
o8 o3x glclBowmanz} Sans, 1977 ¥ 5, 1984; o S 1977 oz ¥,
1992; 713} 2, 1990; Singh 5, 1990; Clay#} Koskinen, 1990). #}& ek 2
F22 Langmuir F24No2 MEs)E  $}dcHPennington3} Patrick, Jr.,
1990). Egoll 2%t otale] Fate oty FAol Zof cygt &3l = (Kojak 2}
Toth, 1983), 34 (Hollist®} Foy, 1971), ¥x}2XKozak3} Toth, 1983)o) % LS

oX

x
Nl
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e ek Rausodch ehAlgol oyt A= 73} ¥(1986), Rick $(1987),
Singh 5(1990)ol oJsle] A3 HIEgdon otae] £F 9 Eoro Ao o
3to] JBE UVErtn sty

qA 2] olFdel BY AFE XA U HulollM o] Fojx 2 g, AYAMY
oAM= Darcye] Y& 8% miscible displacement(E428) Aol o
S5 ot o] dF wEY dHE EFUA YA FHEEE 0|54
7] A breakthrough curve& @& 4 glon, o] Wi ofg] XAojr2] Fg
BRoA 23A Uehd 4+ A& 2x18 2d £ ol o] Qo w2 d3x
goll 23] o|&so %cHSong2} Ishiguro, 1991; Brusseau, 1991; Davidsonz}
Chang, 1972)). Brusseau(1991):= naphthalene, anthracene, phenanthrene 4
diuron, DavidsonZt Chang(1972)2 picloram®] ©]%& miscible displacement A
BYHS ol 83l olFd & dF Rusdladch Swoboda2t Thomas(1968) o
oA o2l o]Fof ojs) RujALE At&sh= A& RIsAT Grover(197N) =
LUl AS7t Freundlich 349t vlad £ glon, R718¢a2} nf$ 2 alzo]

oltial shedct

ik

alachlori= Lassotls JEBLE Alte a1 glon, H2A2AM 25F7|20] 2
th alachlore )29 2|8l5:Follx 282 HAB3YE7 %2 o3 2 4 (Reneau
=, 1990), Wisconsin®] 2|3holl A 83070¢] |8t BMAgZol 7578 BA of A
252 S0 (WDNR, 1988), 3432 sARNE 14702 51420 4747} A
5ok 2o dcHPostle, 1987). 53], ul2ul 2I8}42 alachlor: 19759
olF mid F7IEME Holn 9dom, o] AAE AT & Ao |5}
2 2@ f1¥del Waligol glrin 2 ¥ 2H(Hallberg, 1986).

chlorothalonil& #F71g 47 AFAEA 19620l 71slo] Daconil, Bravo,
Termil §2| ZJEFBo2 A2 glon ol ¢HAstT Uste] oM sy
7t &oltt 54& Az cHDiamond Shamrock Corp, 1970; Szalkowski
1977).

2 dFc AFE EYolM H2AQA alachlor?t A#H Q! chlorothalonil &)



A3 oI5 RHE Wel7) HUstel SUH AT o UMY FHEHE vy

j=4

ot

AFE L REFol chsto £8ste] Freundlich SLENAI0E spustgon
Faol Toishs 2 Yotwsl slstd A=Y 2L 24O 687 T
A28 A sted pH(HO), pHINaF), §71814 g3t  ofolexpgar S &
iAot BAE ZASIECE QY o] $AI¥L miscible displacement A%
W $83lol B 25 U oM o5 2olE I At Suwsjaic)
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L5 e sy

1.1 EFARY HH 9 24

SEEHAE 157 Y EQAEE EQEE X2 3l JM Y E
2 ¥ (Coarse silty, ashy, thermic, Typic Dystrandepts), ¢ 2A a3 g
A 7% (Fine silty, ashy, thermic, Andic Hapludults), 3 u|¥:3jgql 22
(Fine clayey, mixed, nonacid, thermic, Typic Hapludalfs)& 2§2}3s}<c}.

99 pHE 154, #71%tae) 3t Walkley-Black', %ol2x|#gare
IN NH,OAcH o2 &35t Page S, 1985).

e 2

off

1. 2. Alachlory ¥

HEELNL &5 9% alachlor 1025mg& acetoneoll %o 4,100 mgN&
5o A&ttt EEE NS Smie] EEVAE NpJtAR A2 548
gol 253 Y712 AYEAM =7} 1025mgN7t HI=& THEoct

EAAYE 5¢o Eo3} 25mle) 1025 2050, 4100, 6150, 8200, 10.250,
12.300, 16.400, 20.500mg/2] €94& polyethylene f4lEa]doll Y3 25°Col A
24X B2 Aol I ¥ F2] 8000pmoll M 10837 Wil 2elstey AbA
%} 10miE 250ml ATl Y FelE LolstA 317 $3) 10my =3}
NaClg & ¥ the, 50ml¥ n-hexaneE Yol 283 73lA ZE ¥ A3l
th n-hexane3 3 422 ¥4 NaSO& 92 o2& FAAAN AAsidon,
TurvoVap-500™g o] &3] guj7} V3] $UY wiztz] & AZAc) 29
€& Acetone®2 MA3l gas chromatography-ECD(Hewlett-Packard,
HP5890 Series I1)& AH&3ted inj. port temp. 250°C, oven temp. 220°C, det.

r2
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temp. 300°C2] ZZolA Ultra-2 capillary column™ (25m x 02mm x 0.33um
film thickness, crosslinked 5% phenyl methy! silicone)© 2 2|5} A akstad
Ch Z3HE HE275E] 92 ALFY YAz} SUSA 38, A, 2
2], BFstol 2ystgon], AL Bl A2 T g &L},

1. 3. Chlorothalonil®] & &

BEEUALS &5 B5%2 chlorothalonil ¢ 1026mge acetones] %o
2052mgN& RhEol AHEsHach EE L YL 5mle] EEYAL E2H4E Y48
o 1000ml§ whgol AHgstadcth. FAAYL 5go =zt 25mle) 0513, 1.026,
1.539, 2.052, 3.078, 4.104, 5130, 6.156, 8208 I 10.26mg/ chlorothalonil &4
¥l alachlort SU¥ wWHog fsiac)

1. 4 T2F2
T4 ¥ ZA2b= linear, Langmuir ¥ Freundlich $-&&2Hlo) HLA]5 3)
M st ch
linear adsorption equation 4] (1)} Zkc}.
xm =Kd Cl v (1)
71M, Kde FPAJele] golufe] 8] Sxof Eoro the| ZFag Fa
Y oA g2 vl E Uetue BulA4olct o] Al el BAE Urhge
dBL = AAUelM ol &HM, $E7} F7igte] uwiel Fajagre Aoz
7AYol Fde] YejE Yeldrh chg e Freundlich $28 %)
ol2¥t Fdeol HelE AMHY FHog M(2)e P}
log(x/m) = (I/n)log C + log K --------—--neeece (2)
A71M, ¥/me FAY (umole/g), C= FAFYF LUZo] Yo} gl xoto)
=X (umol/), K&t 1/n Freundlich B&At4olt). K& el s Egxlo]g]
Sehd FAAES Uehls AFoln, I/ht T2 o2} WHkeT oo A
3 24 = E Uehdc

rlo



Langmuir adsorption isotherm& 4! (3)z} Zc}.
C//m)=1/Qb +C/Q ----—mmmmmmme- (3)
71M, Ce H2EY ¥ &4F ¥4 s=(umolell), xmE EQFY T4l
2% FAY 4AY F(umoleke), Qe HciF e}, be Langmuird 2ol

t}.

2. 2uiATAY

2.1 EFARY AH

T AFE 2317 HU EQARE O3 13 o] AlFE Ax e gdd
M 68709 Eobg MAsdEul I F HAUHEE UFolgdon, HuEL
4Folodtt ANY EYL FAAA 2mmAE FAY AL AEE A&stAch
pHE 153, f7I8t4 @32 Walkley-Black®, 214}2 Bray No. 1%, %o]&3|

e gl x ¥y oro] 22 IN-NHOAcH o8 &AsldtHPage &, 1985).

flo

2. 2. BuiAs 49

Bul A48 7317 913l 5g2] EUAIRE polyethylene YAlEe|doll Y2
2}2} 10.25mgA2] alachlore} 150mg/2] chlorothalonil 25mlE 7181 2447}
A Zich 2ol ¢ AlEE 4] 8000rpmollA] 1083 YAReAA A3 Y
& Eelsted A3 AF alachlor#t chlorothalonil¥ gas chromatography-ECD
(Hewlett-Packard, HP5890 Series II) #3233} linear adsorption equation® &

2y ZujA4g Fotact

3 olF4dY

3. 1 EYAE
B2 FAAUYAA o] & A RE AME3IACH
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Fig. 1. Sampling sites.

3. 2. °]¥4¥

°lsd¥L EFE W&o HulolA miscible displacement A WY o] &
stod +#stach. o) 150mm, A% 32mme) acryl column(104.6cmdoll £
E¥E 2nmM2 A F A4 PEF 135 g, AEF 110g, HUE g & 2
Atk acryl columnuel] E Fe 39EE e EUTZI HES
column Zel¥rt} izt 2 zchrlo] Eokg Y A chNdAN  FstAch 23
F 2L glasswool2 2193 Merriot bottlez} ¥ZAY nBMOE go} 13l
28t o] ATt column) ERZAL E 13} Yrh A4S +EAE o
B RSt zAstdon, B2 E BT K24 fraction collectors 4
stgch £A 4% alachlor2t chlorothalonil®) %58 gas chromatography
(Hewlett-Packard, HPS890 Series 1) 2 2Msjaic) S2ale] ¥ pore

volumeS 2 UEhjolon rigalogxy 1slgc)

Pore volume = porosity of soil x volume of acry column

-8-



Table 1. Physical properties of the soils packed in acryl column

Soils Amounts porosity  bulk particle Hydraulic
of soil density density conductivity
© (%) (glem®) —— (cm/hr)
Namwon S. 75 749 0.54 215 0.560
Jeju S. 110 676 0.85 259 0.688
Mureung S. 135 626 1.02 273 0685

-— filling bottle

..L_[.. Lr. r_

«-— fraction collector

Fig. 2. Schematic diagram of experimental set-up for alachlor and

chlorothalonil movement in soils.



II1. 4 3 ¥ 3 #
1. £3E54
2ol AR B ety ML ¥ 20 yrh QYR pH &%
48 g go|2AHEPo] FEE ) HFFo| visled WA wolr)

Table 2. Chemical properties of the soils

pH Organic carbon Cation exchange
Soils content capacity
(%) (cmol/kg)
Namwon S. 53 165 313
Jeju S. 59 6.3 152
Mureung S. 57 10 73

alachlore] FXAHe] A2 2Y 3ol Uehd 23} o] linear equationz}
Freundlich §2&3202 Ueld £ ddon(ay 3-ac), Langmuir S22t
Aols HstA] AUrh2d 3-b). 24 3-acllq YA WY Tolre] Haare
HYE, AFE FEFY &M2 &alr) alachlore] E2lo] S-x} matog o
U= 22 ®ol Bol alachlorol uldte] Eodzie] HslE 7} AM Eorzp T2
¥ alachlor Atolofl E&2}7F 710 S+ outer sphere complexS WA= Zog
4718 cHWeberst Peter, 1982). th#-22 |74 52 Freundlich S23%
HOE FAHPALE I Ao0i(Singh F, 1990; Harper, 1988 93} &,
992, & &, 1977; Clay2} Koskinen, 1990; Weber2} Peter,1982), £ A% o]
&9 Kl 2 FHoldrh

chlorothalonil®] &322 alachlorel o] linear equation2} Freundlich $&3%

—
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aroz Uelhd £ ddoem(2Y 4-a ), Langmuir 525 22oll= A itslA]
olth(2¥ 4-b). Chlorothalonil®] F2E L-2t RR o2 EQUaiete] &
HEE 23 e o2 4Z4YUTHWebere} Peter, 1982). 5 sEolMY &
%2 chlorothalonilo| alachlorel u]3ted ¥js] ¥ Molict

H 32 alachlor®} chlorothalonil®] Freundlich S 2tAle] Al4-e} HujAl$
& Uepd Hojch K 2t Kd k2 chlorotahlonilo] alachloroll u)8ted @8] 2
2o, chlorothalonilo] alachlore u]8t F2tgro] gglch & <Al K 2
4E, AFE, T35 AR Zong, YdF2 tlE Fol vzt F2igto]
A3 & Aoz etuch E9%E /n g A7 K gzt dicly Fygojade
o, chlorothalonil®] 1/n ko] alachlorell Hlsled oF wbA xolaich. chlorothalonil
2 I/n %ol 1 Bt W 2o g Mol gAF w7t 57l¢el utel s & v
&2 Stolxl= Zleg AgHct 92t (19922 2270 EUFol oyt Faagol
Al alachlor®] Freundlich E244 K& 135 ~ 1023 Hglol gtix stg =g,
HUFS oo vlstd VA3 £ Ho|drlh Clayt Koskinen(1990)2 /71 E
§aFo] 26% o|igol ol A H-E3Fo] nlR &2 Waukegan} Ves Eoll A
I/n 32 08 ~ 085 Helol Aoty stded, d895e f71E8882 ol
ABEFE A3t vyt Azjoldct. otAlof ulel Freundlich 44 x}o)7}
Zdl, N-methylcarbamateA] 4% A<= K kol 25 ~ 114, 1/n 3to]l ti$& 1 o]
312 BasdcHZ &, 1985). Y, FAAH Y FRol uleiME A g3
+=dl, Grover(1974)= ¥4% 3 peat mossollA K2 AEREo) u]dle] vf
¥onoj 1/n 7S 2 xlo]7} ¢ gt stect metribuzing K e 078 ~ 1.34
Helol 9l (Harpper, 1988), M2 butachiore] K g2 148 ~ 389(Sato &,
1987), 373 ~ 67.62(% &, 1984), 98(Z = 7, 1990) Helol 2o, |78 ¢
o] W&rH{ K Ux A+ Z2es Buxdch £ ZA2x RIS, Fol23
BEPol T ol FAAY K Zlo] VA3 &2 Ao Uelutch

g0
ok

Nt

p

"t
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Table 3. Freundlich and distribution coefficients for alachlor and Chlorothalonil

Alachior Chiorothalonil

K 1/n Kd K in Kd
Namwon S. 2138 083 1240 239.88 0.488 2430
Jeju S. 394 1.06 517 66.07 0475 380
Mureung S. 022 167 260 18.30 0.607 a7

2. BulAFS} EG 3 g A

SulAl2t Ege] e JAze] BAE WY Ast AMRH EQY 4
S X 49} Yrh XY pHe dF BEUS Hstn Aty Eodo|gion, #at
HE 3ol 7 pH(NaF) 94 ool 66%e|Att. R7Ivtael gare 03 -
16962 £2§ vehlidlen, a4t 100mg/ke °lst7t 75% o] 4toladct. o
ol A B8 8cmolkegolld 30cmolkg7hal ctiystdch drjEses e
< Wojglon, ¥4 Ca Mg W K& 72 3,15 9 lcmolkgol th¥i-Eol

C

¢

b

LA

B

Table 4. Chemical properties of the soils

PH pH Org. C Av. P CEC Exch, cations
(H20) (NaF) content (mg/kg) Ca . Mg K
(x) —— (cmol/kg)

Min. 4,23 7.6 0.3 3.6 8.2 0.6 0.2 0.3
Max, 6.29 11.3 154 555.0 31.3 12.2 5.8 2.8
Mean 4,97 9.7 6.1 98.7 14.9 2.9 1.1 1.1

Base ~ EDTA ext. _

sat. Fe Mn Zn Cu

(x) — (mg/Kg)

Min, 10.5 31.8 6.6 0.5 01
Max. 77.9 163.2 70.0 18.4 18.0
Mean 33.7 70.2 20.8 2.8 2.2

_/4_



3 5= A8 EQo iyt alachlor®} chlorothalonil] SuiA+E vjag
A28 dY EQE Asiae chlorothalonile] #ulAI4:7} alachlorell b]5te
o 200 F= w2 Wolrh e FF wet BulAlfs xolr} Qe
2} ¥(1986)2 N-methylcarbamate] 4#als 27] £Xo| wa} xlo] o}
8 ~ 69 elol At stdcth Rick $(1987)2 TrHe) A Xajo] thy Fau¥
oA FujAS$E 0 ~ 175 Helol 2led Singh $(1990)2 atrazine?} triallate
o] BulAls= 232 30418 A7 xjolr} Aciz st £ dAFo)A HupA4
= alaphlor7} 12 ~ 107, chlorthalonilel 169 ~ 18124 E%o] wle} x}o]r}
Zed, o2 AEE AMRY AFE EQ H3o] oL tiersied 2t Eoltujr}
iAol oA dyol Yalr] wRe veht Axjeln AW}

E¢ pH(H0)t EuiAlote] BAIE 28 60l Uehd 212} go] ArpaA 7}
ge o= uetddch s-triazineA o] FE pHoll 93] IA A8kg wo
o, Aol pKa 2t 22 pHolM #HojFlo]l dojus oz ¥y
(Weber 5, 1969). metribuzin 5}2 HE ¢} pHoll 2l3] E2fo] digrg w
(Harpper, 1988), fluazifop, haloxyfop, CGA-82725 52| #|x=e] Z e pH2]
TXE U2 Ue e = ArkRick §, 1987). 2ol £ pHoll ojs) o
oe Ue dAls thfE o422 alachlors} chlorothalonil& Hjo] 2 o] 7]
o Eofl pHe 88 x| o= Rog Mz},

2% 72 pH(NaF)# ZuiAl2te] #AE Ueh? 202 pH(NaF)7} &8
S 2wiASE wolzch pH(NaF):= HAES} vHARES 124 o o] L8}
£ 22 pH(NaF) 04 ol 42 HAHES EHs12 ot} pHNaF)7} opaa
g SulAsrt AR08 golxle RO Mol HalsEe] HAS BsiA A

)
o 32 ¢
a

ECUTE FAIYo] wE o2 AL AFEolM vAHEL 2T 4B
Todehdel Zxso] glon, MEE AN WA 17%E x| Qri(sR
€3, 1976).

EQ 714 03zt 2eiAsods BAE 2% 83} Yo| RAIRY Eok

>
™

0

*
8 FolA gl 7Hy zon, Faado] kg A8 pH(NaF)e}2)
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Fig. 5. Relationship between distribution coefficient of chlorothalonil

and that of alachlor.
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Fig. 6. Relationship between soil pH(H,0) and distribution
coefficients of alachlor and chlorothalonil.
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Fig. 7. Relationship between soil pH(NaF) and distribution
coefficients of alachlor and chlorothalonil.
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Table. 5. Simple correltaion coefficients of alachlor and chlorothalonil
for selected soil chemical properties

Av. P Base Exch. cations
sat. Ca Mg K
alachlor -0.359#x -0.105 0.227 0.287¢ 0.020
chlorothalonil -0, 347x» 0.139 0.489*x (.388*x 0.128
o EDTA ext.
Zn Fe Mn Cu
alachlor 0.391%x 0.017 -0.438«x 0.022

chlorothalonil 0.196 -0.167 -0.167 0.069

3 EF H4AD o4

2YE HFF ®  FEFolM pore volumeol ¥  alachlorst
chlorothalonil®] €3 23 11 9 23 129 Prl FPIMolA pore
volumeZ #&2] Y& EF 333 YO= e Foln, CLok 2% E
ot F&de] sxHlE Ueld Holth. EFUolM alachlor:  chlorothalonilofl )
sto] ®=3] we] YA C/C=0500 3Ysh= =71 2= {29
pore volumeZ F-&Fo] 11, HF%o] 18 ¥ YNEo] 4 pore volumel 2H £
P 28 &5t FEToIAM 713 e 2dsidon, dHRdd SR A 2
dstadet o] F-FFolA alachlor’t #84FH B8 339 ¢off sigHE 22
FEUS o, EFY M R FolM CL=059 S8 |2HO, JuSoly
v F39 4ui & FHEWE o CAL,=052] 57 F3¥cks Rog g
YFolA 2 olFdol A3 =7l Ag ouigich ole} B2 A= F 2004 &
£ diel Zo] EUFY RUIEUY W Lol 2A[L o] i gol o]lF AU
23 P& o]t B2 Reoz MzHc)

chlorothalonil2 A|&7]3t 40 pore volume® F&Al7]e Hete] CA,=029]
TEE2 REHAHIY 12). CL=0057} 28 3}= pore volumeS BE%Fo| 75,
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HF-Fo] 85 % WHFo| 275 pore volumeL A #H<EA = alachlors} Zratc}.
chlorothalonil®] & 23 X7} alachlorol H]3le VA5 Y e Eod
sty oA Fass] B o8 MzHHTHGrover, 1977). E3§}, o]} o] oy
L olE&Ee  AolE HU A2 Y 4olA Biuiet Yo| chlorothalonil?)
el A2} Freundlich#]e} K Ztol alachlorel u]sted 108} o4} &7 wjEoe
Aztdrc} olet & A= Grover(1977)7} 34U} dicamba, picloram ¥ 24-D
o FA3} olFAUAA FAol ©es4E olHg LAtk Rt ge A
olgdrh. FrIvtAe] §ate] ¥ WUFoN F A9 ojFAdo] iy HE
Chang>} Stritzke(1977)0] & 24| tebuthiuron®] o]E’doll thsted X 7% Zz}e}
vl gt Zlojodch

3% 133 4e 755 AFF ¥ duBolA alachlor?d] 275 %9} +&d
%2 sXH| C/L.=057} == pore volume X chlorothalonil®] C/C,=0.057} 5]
= pore volume2} EuiA+3t2e] BAE el 2o M3 AMaql Mel A
JUATY gk o] A2E Bot EujA4 e Bl A o|5HS &5}
cd F835A ol 8H £ U Ao WzHC)
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