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Dicamba (3,6-dichloro-o-anisic acid)= 1961 )
I Velsicol Chemical A4 7§dt8}3 v]=- SandozAlel]
A YAkl Q¥ auxin@ Bl 9] arenecarboxylic acid A%
9] AelX hormone ©]3&d A x4 (Tomlin, 1994)ZA]
2] Yol A= 19843 e ), 39} B 2 vlEd

AN =M T FERES FF (oBHIoF B) AA
dicamba HA|7} AHEEH I I (FAHTAHI, 1992). ©f

dicamba’s WA 2 Az 9 2| 1A el BEl2 Al
S Ao] GkAols, ARele] dicambai: o] 0@ &

st 22 B FYHAY AstrFoz £99 7t
=4S WEstn 9 3EEolt) o] dicambas EYZ
08 2AE Y AGERD AEAYENA HE A0, E
el FAUEE Helrk 2D, 1693 el w3
H dicamba 489 (aqueous solution)& 90| 3—1}9] ﬂg

45 JdAA Y 9t (Hahn %, 1968).
dicamba ZFE9] A4 3} oA F A dicambalz '&
YA F& 203 Fo] EAsle 20N mE A E 5t
v, el Ase l4gTee) Jauzolga g
$& 3PE7]0] A% WA dicamba 4.4 keg/hal B
2 ﬂa] }Ma T 1 " ?——'l 3ppm"‘7 /\*‘E]D% dicamba
ot 48EA JOA WAL Fo>Ea>e0) &
oty st} (Scifres &, 1973).

A2k <}

38 dicambay A2 FA 7 H2 AAA A
ek (Relative Leaching Potential Index, RLP)E
73 YA, dicamba®l - W) 9 AR o R
FEAY 59 899 u} Asy e@F Adste A
AR520l Wi vehdti sttt (Franklin %,
1994). Dicamba % 3}—94 A ZA ol tal EeF column
o] g-3lo] A zA 9] o] 53l Halo] AP A o] F
Fa9} A owwa F3 38
1&g a, HES s AAV glvka §
B 10 i ool §8tH Bag eUe 34
Jel| 4] dicambay picloramo|y} 2,4-DET} ¢
g3p7] Wil o]g AZARG oF
3 33t} (Grover, 1977). 537 7 &A] 2 1|
ol gea} {79 23 dicamba®l & E f‘ﬂﬁ}
AAA Bt v A2 oA o] dojyf
& Aol 67197 F ARAY 58

oA A ﬂi’i‘:}—l— 39lth (Hall 5, 1994). fr7 5l
2|3k dicamba2] 2 AFol|A 3% 8%2] ZAFA A
AR (10 x 10 f0F 1771 &) B5 A shar 24417130
£79 dicambaZ #A3 A% 1.60~4.81 we/nl7} AZ
B9 39} (Trichell 5, 1968).
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£ Ago] A9 dicamba (% 88.0%)= 4 H3}8F
B2 e Bokdlorow, 2ok 2 ALEH dicamba
44l dimethylamine €] |2 A28 AFL A%
A A8k AHgsHATt
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Dicamba®] $29%0] 148 E¥e 27 ST o
g 71l BT B AFA A RES (EY A
AFE)e g on, BRI 4T EFE AV £
A BT FRE 27 LEF (2% B; FB)F |
2 HeE ARANTAGIN 24 VES (B C;
AFEE AHSAYT °)5 A wEFE AHelel £7)

A2 Ty 2 mA) 2 BIAA FAEFCR AREEIgo
ol B¢ Eejstetd 4AL & 104 B nhe} 2

oy
it

AR

& AYel AHE WE2HEY 4% dicamba YAE AL
o] EAd we} AR o 229 NAEL A 23 A}
&5kt DG-12 331459 Miragel 463 (£F A. E.
Staleyjit) 9.6 g beakero] #3 t}& dicamba YA
0.4571 g& isopropyl alcohol 2 mio] o] 28425 nl
o #& 3 7] ebd el 3713 kg wEA 23
Az £8 DG-2& S5 AR (FH888F4
3|Ab) 45 g&  beakero] #3dle] dicamba 2.2 g&
isopropyl alcohol 15 ml ol =91 & S4:4= HEo) 3 31
EA 44Tt o] A& NaOH 6 g& ZFF5 25 mio] &3]
AR &Ae ¥ wEn HAA EFsled A zslch
L3 AzxH 2%Fe] $EF2HY dicamba YA ApZHE
zo ZEA B o o8 197 BF028 F 10
~40 mesh 719} YIAIE Ad3le] B AR a}g-s1gc).
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Table 1. Physico-chemical properties of soil

b - 89 - ol AT
EE g
L£EAH L o] 5 (1993) 2 Brumhard 5 (1987)¢] W

O

2 mAE EHA7 ELS stopcork7t HAEH Bk
column (5 cm ID x 40 em H)dl AZA7|H 35 cm (E9F
% 670 g)7tA FHF T FHRFR PR EY
columns F3A)Z T} o] columnd]| dicamba THE,
DG-1, DG-2 ¥ dicamba dAE Zzt FE4%9 10
ppm(ES 10 cm ol FA (260 g)ofl Azl 42+&)+F
o2 AP g LAY 4, 5, 699 27d(1964~
1990)7F H7+-%2l 281.6 mo] sl Fate Rzt
552.6 mlE 45l AA #5le] SBAHTE dHH 897
59 FEEe 2012C019 00, FE5d FEd}he
dicamba®] ¥4 wjFol] AIRE AF 3l BN
NEE FE] Astd 1573 $8E fraction I, 273}
fraction II, 332} €84% fraction III, 453}
fraction IVE R8T Eg 243 3o
E<F columnt) EYE 5cm 7Hd o2 A v &A%}

dicambaxz S5

30
& Smith 5 (1973)¢] wlo] F3lo] AA|e}
At} E%F 30 g& 8l Erlenmeyer flaske] 23 0.1N
CaCl, 120 ml & 771 thi 308 JABARG A7 &+
Biichner funnel& o] 83l 7o 319iom, o]
E cakee 7] &9 25 mE AFsto] Tt o]
FZod 50 mlE #35le] 250 ml separatory funneldl] &
713 6N HCIZ A3} A]7] thS ethyl ether 30 mlZ ¥
I 1ET AA AgEwEAc. 229 AFE rotary
evaporatorZ o|&3le] FZdol 5 p Fg W 72 2t
T%3 ¥ methylation 3lo] GC (HP 5890 Series [

Soil ., PH Organic EC  P,0s C.E.C. (cmol/kg) Sand  Silt  Clay Texture
o1 (H,0,1:5) Matter(%) (ds/m) (ppm) Ca* K Mg Nat (%) (%) (%)

A 548 22 0.30 508 4.3 047 0.8 0.1 62.6 25.1 123 SL
B 4.69 1.9 0.40 368 32 0.68 0.8 0.1 334 444 222 L

C 5.50 34 0.20 65 44 0.53 1.2 0.2 73.2 17.9 8.9 SL




W2 249 dicamba A9 &

Plus)2 EA4319th GC/ECDY ¥4 2L column
SE 30 (2 mm ID X 2 m L), detectorE electron capture
detector (**Ni), &%+ injector 250, column 200%,
detector 290°C, carrier gas (N,)9) %< 40 ml/min°)

T3 430l AR FAZ SE v‘i’:* —8— Smlth = (1973)
o W WRelel ANt B4 AL 250 ml
separatory funnelo] ¥ 3 6N HC i /‘éﬁ} (pH 2~3)A]
7l Tk ethyl ether 30 ml & B7}el1 187 AlA g
W % 13 245 47105 9 e

chamba QN U Ko EUXHF
B9k a‘gg 4m’ (2 X 2m)e A@te DG-17
DG-2 ( L_‘Jj_ 5 kg/10a) & whd g (A : 200 ml

/102)E 7}7} 18] A2 33itt. EQAI 8= E9F core (5 am
ID X 10 cn H)E o] &ale] AlgE 234900, A 24
H F 7 EGFY HRIENES 4 EF 30 g2 FHb)o
Erlenmeyer flaske] %11 Miragel 463-& AM&3lo] #|2
& DG-1-& 500 ppm a-amylase €4 50 m/ S Y11 1A]7¢
B ARS 71ERA)IZ) F 0.1N CaCl, 70m & B-7}3}
ReH, S AEH NaOHS AHE-slo] A28 DG-2&
CH:CN : 0. lM KH,PO, (1:1, v/v) £&-&H 50 /& 2
. F% ¥ 42 0.1N CaCl, 70 mi
B7174e1M 3087 Az e, 2g
SEAAY TUsA eIt

2Hl & HRZLE dicambal Ak

Dicamba #2213 1e|4 E& vie} o] 53]

A IS IS, FRYLU 400 S T2
st} Z47be] A &2 aluminium FA|] 223 £ Lo
21 %452 (Anion-exchange resin, Amberlite IRA-400,
Cl-form, 20~50 mesh, Fluka, Germany) ¢ 5 go] &4
¥ glass column©] vacuum pumpE o] §3le] 2/)E B
30 mA FUsHA 5Y7F 314HE dicamba SEA RS
FA FHAA AL A F2E dicambal)
B2 £A5 25 mlg npf2El Erlenmeyer flaske] @
1 acetone 10 m/E 2743k ohS 2027 283 2&3)
Ar7IAE ¥&3 & CHCN : 0.1M KH,PO, (1:1, v/v)
Egd oz 3 AEle HPLC (Waters)® 24 Skcas
HPLC 42718 column® p Bondapak C18 (10 um,
3.9 mm x 30 cm), detector= UV detector, 3}34-& 280
mm, eluent= CH;CN : 0.1M KHLPO, (1:1, v/v), §&& 2
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m <« Flask

Air flowmeter

Amberilite {RA400 Vacuum pump

Granules

“ofedugp” < Dish
Fig. 1. Apparatus for the volatilization experiment.
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Dicamba®] &gl &3 A3} ed 7lsA 2 Eg=
Y¥ dicamba HFE E¥E 00}7] Yol IdE (B
%% B)E A7 ZF E9F column©l| dicamba standard,
Miragel 4638 Alg35te] AA| 8 DG-1, 254 AR
NaOHZE AFg-3te AA| 3 DG-2 % dicamba 94| 2 7+7+
Aejste] 4537 $94dS Y A% & 29 Zrh

£24d T Eggold dicamba FXE Ay HY
dicamba E% 2 dicamba WA 2] A7 A & 0-5 cm
o & FEATY Fe Akl dis) 47 0.37%
L 0.97% 1912™, 5-10 cmo} = 0.41%~0.48%, 10-15
cm9|E 0.37%~0.40%, 15-20 cmo= 0.62%~0.67%,
20-25 cmol &= 0.64%~1.22%, 25-30 cmol|& 1.79% ~
2.10%, 30-35 cmdll &= 2.10%~2.44%7} 2+7} Jo} 919)
t}. Z128]3 DG-1 % DG-2 # 2] 7oA E 0-5 cmol] EXH
dicambat A 2]<teke] 10.50% ~ 14.06% 2 T2 ko] 9l
AZFEH §50] o] Fo|A|A] olx| EFFH | o] £
H AR EO% At

T o)|5 2F9 A AT 5-10 cmo) EXH &
R el 0(}% 5.05%~5.48%7} o} 91l ed, 10 cmo
A 25 cm7HA) 9] dicamba £ & 9F 3%2] oA o
2% LR AAE FolE9 o, thA] 25 cmelA] 35 cm
A= 2 5% ~6%NA %k 11%~14%7HA] 2718 = 7
_GL‘ —H?—N\q

S 4o 2AA FAG §EFE A% 2
dicamba T£E Xt E %‘3’5]01 fraction I¢] 24}

ot RAaAEE Aol tial 0.1%°]3) 3, fraction
IL I 2 IVE 747} 7.97%, 23.47% 2 38.55%7} E3he]
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Table 2. Leaching behaviour of dicamba from several formulations in the soil column

Distribution of A. L. (%) in

Forrcn(l)gztlon Soil segment from top (cm) Percolate®
0-5 5-10 10-15 15-20 20-25 25-30 30-35 F-1 F-I  F-I F-V
Dicamba 037 041 037 0.62 0.64 1.79 2.44 0.10 797 2347 3855
Standard
DG-1 10.64 548 3.60 1.17 1.64 544 1275 ND»  0.34 6.89  26.32
DG-2 1050 551 366 1.33 1.78 6.00 13.19 ND 071 1133 19.69
Dicamba SL 097  0.48 040 0.67 1.22 2.10 2.10 0.60 1.85 40.71 2580

® F-I, F-I1, F-III, and F-IV : Leachates colleted in 1st, 2nd, 3rd, and 4th week, respectively.

® ND : Not detected.

o At o] AAH ez B o & xF 70.09%
7} £E5902S 9n|shet dicambal: B U3 3%
(6.5g/1,25C)7} 231 (Tomlin S, 1994), ko] T2
HA| gorz (Burnside 5, 1965) E% columndl] 2]
g} acid form2] dicamba’} E% columnZoA] 47 o] %
HASE AL Qleh 3 dicamba A 2] A 2] oA
% dicamba ZFF A9} vlI7IAE fraction Io)A
0.6%, fraction ITo| A 1.85%, fraction IIT9| 4] 40.71%, 1
2] 1 fraction IVo|A 25.80%7} &850 & Azl
68.96%7} $25 Ut} o]+ dicamba dimethylamine salt
Feo YAZE A48l AAF dicamba H A Z
dimethylamine salt7} A48} acid form©.2 Halo] w
2A &29 Aoz =A5rh

HE2AY AR A28 DG-1 2 DG-2E 2%9 ¢
A AHgl4E 2F fraction 194 dicamba’} A&=A] &
gto, fraction I 4= DG-13+ DG-27} 22} 0.34% 9}
0.71%7} 7AZ%t}. Fraction ITT 2 fraction IV A&
Z}z} fraction IO A 6.89%~11.33% 18] 1 fraction
VOl 19.69%~26.63%7} S5t o] Az )=
o] & W dicamba YA AA H3lo] oF 50%<]
AAEHRE G & Ak =3 HE24Y dicamba
A= Hahn 5 (1968)0] B8t Ao A dicamba?] E
45 24 L AGERT AEA FEA §S Ivte 3
Thoh Hlwale] EFe] B mE $8A S o348 £ ),
v APAA AHSE EF2 AIYES Adsla AF S 4
oAU OB R dicamba?] $EAL HEA FEA T
2 AeE 39t agln Al FAld Adsld
2 0, o] $U4E EYmAY T ALUE 9 %

l(u):

[?)
B, w4 ), FAEA AxFE aeja EY|

AEZY Wt 5 oAerkA HEFadlol A&y, w3t
Franklin 5 (1994)0] 2] %A% dicambat ZA]4
EEAFAA 78 FrlgtE dicambad) #-& W] &
FE oz Fe 2 AXH| el Aot gy #
dato] A EFEe] v @A vEidtin Eadel o
2t B2 49| dicambar} $EF A% A3t a S A7
o 93 o7 w317 ofH.
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Fig. 2. The sequential dissipation of dicamba from
the controlled release granular formulations
and the soluble concentrate in soil B and C.



2229 dicamba ¢ A<

T AZH AAE dicamba?] ¥747)= 28 2, 39)
A B vt Zo] FE (£ B)SH ARE (% Ol
Miragel 4635 AL-8-3to] AA 3 DG-10] 2+ 5043} 58
¢ olglen, &4 AR} NaOHEZ AHgato] AA| g
DG-2& 51¥7 504 <]tk 183 dicamba NA|= Z}
7k 24997} 229 o]tk wEkA dicambad] FHE B 2
Poll AHEE ESolle 2 Aol7) giglent, EY ColA
Aol 3t Wtk o]AL EY BHT EY CAM E
FhH71E] Bl wlEo] B CF9 EYMAE do] ¢
J3lo] EF BETH B CollA] Ra)7} Wl Ao v
ok

Dicamba® |2+

Dicamba®] 3-8 3
2 dicamba YA E §ENE 715302 217} 400 mgA
glatar 3]AtE dicambaZ 5¢
Azl ‘3}% A 2= 19 49 2t} Dicamba 949
¥ & AelEe] 0.1%] sk 0.37 mgo] 3=,
Miragel 463& Ag-dte] A48 DG-1-2 0.049 mg, 25
T HAEI NaOHE A8l AAZ DG-2%& 0.019 g o
2 7P AA FEA e 28-S SR AL
¥ YAl dicambaz} matrix] 2 incorporation 317
Eol] Fio] AR Ao F=HQon oS A
< dicamba Ao H|gto] ok 108 7)o Flake] A &3}
£ Byt

Fig. 3. Volatilization of dicamba from the
controlled release granular formulations and
dicamba soluble concentrate for 5 days.

$9 EFBF 2 I 57

Brumhard, L. M., F. Fuhr, and W. Mittelstacdt (1987)
Leaching behaviour of aged pesticides
Standardized soil column experiments with C-
metamitron and “C-methabenzthiazuron, Weeds
585~592.

Burnside, O. C. and T. L. Lavy (1965) Dissipation of
dicamba, Weeds 211~214.

Franklin, R. E., V. L. Quisenberry, B. J. Gossett, and E.
C. Murdock (1994)
alternatives based on probable leaching to
groundwater, Weed Tech. 8:6~16.

Grover, R. (1977) Mobility of dicamba, picloram, and
2.,4-D in soil columns, Weed Sci. 25:159~162.

Hahn, R. R., O. C. Burnside, and T. L. Lavy (1968)
Dissipation and phytotoxicity of dicamba, Weed Sci.
3~8.

Hall, J. K. and R. O. Mumma (1994) Dicamba mobility
in conventionally tilled and non-tilled soil, Soil &
Tillage Research 30:3~17.

Precipitation data of Korea (1995) Korea

Selection of herbicide

Meteorological Service, Seoul, Republic of Korea.

Scifres, C. J., T. J. Allen, C. L. Leinweber, and K. H.
Pearson (1973) Dissipation and phytotoxicity of
dicamba residues in water, J. Environ. Quality 2:
306~309.

Smith, A. E. (1973) Transformation of dicamba in
regina heavy clay, J. Agr. Food Chem. 21:708~710.

Stockes, R. A., J. R. Coppedge, D. L. Bull, and R. L.
Richard (1973) Use of selected plastics in controlled
release granular formulations of aldicarb and
dimethoate, J. Agr. Food Chem. 21(1):103~108.

Tomlin, C. (1994) The pesticide mannual(10th ed.),
The Royal Society of Chemistry, UK, pp. 298~300.

Trichell, D. W., H. L. Morton, and M. G. Merkle
(1968) Loss of herbicides in runoff water, Weed Sci.
447~449.

JREE TN (1992) REEHTREE.

EIR, S (1993) Carbofuran, Bentazon, ¥ TCAB
RSl T IR BIR B, BEIRS R e
12(1):9~17.



58

Leaching, soil residue, and volatilization of dicamba from controlled release granular
formulations

Kyeong-Seok Oh*, Byung-Youl Oh, Seung-Soon Park, Yong-Duk Jin and Jae-Koo Lee'
(Pesticides Division, National Institute of Agricultural Science & Technology, RDA, 441-707,
Suwon, Korea, 'Department of Agricultural Chemistry, College of Agriculture, Chungbuk
National University, 360-763, Cheong Ju, Korea)

Abstract : In order to minimize harmful side effects, extend weed control performance, and
control the releasing rate of the active ingredient, dicamba controlled release granular
formulations were prepared with starch as matrix. Leaching, soil residue, and volatilization of
the granules were compared with dicamba soluble concentrate formulation (SL). Leaching of
dicamba through the soil applied with the granules could be reduced more than 50% as
compated with that of dicamba SL. The half life of dicamba in loamy soil treated with the
granules was 50 to 51 days, while that in sand loamy soil was 50 to 58 days. Whereas, the half
life of dicamba in loamy and sand loamy soil applied with dicamba SL was 24 and 22 days,
respectively. Volatilization of dicamba from the granules was 10 times less than that of
dicamba SL.
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