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Dissipation of Cyclosulfamuron in Rice Paddies
Young-Deuk Lee* and Sung-Do Song” (Department of Agricultural Chemistry, Taegu University, Kyungbuk 712-714, Korea, "BASF

Agro Korea Co., Seoul 100-743, Korea)

Abstract :

Several experiments including persistence, distribution, leaching, and terminal residuc trials were carried out to investigate the

behavior of cyclosulfamuron in rice paddies. Cyclosulfamuron was gradually dissipated in two different soils showing the first-order
kinetics. Half-lives of the herbicide were calculated to be 17~30 and 14~16 days under field and laboratory conditions, respectively.
In the paddy soil/water system, the residue tended to reside more in the soil phase as time elapsed. Cyclosulfamuron was less persistent
in paddy water than in soil with half-lives of 10 and 19 days, respectively. No cyclosulfamuron was leached below 20 cm-deep soil
during water percolation with 50 cm hydraulic head, while some downward mobility was observed within the soil column. When EC
and SC formulations of cyclosulfamuron were applied to the paddy field at 120 or 150-day pre-harvest intervals, its terminal residues in
hulled rice were all less than 0.01 mg/kg, irrespective of formulation type and application timing. In rice straw, however, some residues
were found at <0.02~0.05 mgkg as SC formulation was applied. Rapid dissipation, restricted mobility, and low terminal residues of
cyclosulfamuron in rice paddies suggest that no significant residues would be transported or carried over to the non-target environment.
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Cyclosulfamuron [1-{2-(cyclopropylcarbonyl)phenylsulfamoyl]-
3-(4,6-dimethoxypyrimidin-2-yljurea] 2 sulfamoylurea#] %A <]
9Foz o) 199de] T8 A2 FAEN FE AuA
of WAk FxFo disty BENNEME FE A2ELE
Uehdoh?, B okz|e}] #87)2L sulfonyluread] A|ZAls} §4}
alad, AEAW branched-chain amino acid A§Ad] Bosle
acetohydroxyacid synthaseZ Asigozd dild 43 A
29¢ AAAA 2Azd oA Foz A AP AYez
B A 2 AusEA ez SEANA 29 27 2
Aol F2 AHgsied £33 dgge] S4dn I BAo] ¢
Eol 45~60 g ai/ha £F9 AFHEROIT 7|E AzA%
W3 WAZNE Jerd?. B3 EYAA 71E sulfony-
luread] AZAe] uista o]FAo| Zm FAX|47]To] A
o2 71 Ao Atk
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28y 5 AREY 2 BEAYOE sl AuP %‘-°ll
AX ¥ cycosulfamurono] o|F3tAY 43| 7Y A4,
2 HEF AEA &S fusAY FHEA 23 ‘4811%
el 7hsAel ol £x Au@AE P g 24 Hobt
2790 5§ AFSBE F AFFEN qE WYSHEH ¢
AA o] grslojol 2 F4H AFHA oY cyclosulfamurond]
g3 Fue) d7e FE/GH ¥ 4F GHF FAwo] B3
o Y& Bolr*”. My ¥ AFNME X3 R 4¥4 23
A cyclosulfamuron 4% Mg =EY F 754, EY/ES
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Cyclosulfamurons] Q] (02%), AA43A (12%) 2 B4$
HZF (9.9%)2 American Cyanamid Company (USA, & BASF
AG, Germany)Z %€ %9 ¥lt}. Florisil (60~100 mesh, PR}
Aldrich Chemical (USA)ZRE 7% ¥ 130T 5A7kl4
843313t AME3t4lth. 145& (solid-phase extraction, SPE)
7}E8] A= Supelclean LC-18 (6 mL tube, 1 g packing) %
Supelclean SCX (3 mL tube, 0.5 g packing)& Supelco (USA)E
2E 39, ARSI Acetonitrile, methanol ¥ deionized
watery= HPLCE (J.T. Baker, USA)S A1&3%2on. &7]8de
AFEALoL BAHEE AFFe AT 78 Al
NS SFode AT

2E 4E

Cyclosulfamuron®] EYAFA 498 ¥Fo2e A
AE 228 A8 AN ¥ JHAYAM =2 4 VLY
ARagch 24 ¥3}e] EFEAL Table 19 Yehigion 73
2 JHAXR FEEFo0E 47 YFue FFHE Al
ZAGM ESRFAY HAYS FYsAT. TAER HETE @
guFe 113 m’ (45%25 mE Mdystgen 13 ¢ 23 AHg
o hZTE Tt MHE0E AU AP TFE Aol
EE ol%, 7Yssiion Ay 1 mojd AAA WS
a9l W 457 nede Fagud. AN S
ole} F 7~13Y0l 13] M cyclosulfamuron YA 0.2%)E 4
kg/10a (0008 kg ai/10a)5F2 2 X3 om 23 AHgA 4
T3AL 792 APP. A2 F(PAEAGeH 7Y
ALE 95to] H¥AA A HE o 200 g £F, FHIN
th EGAEE HE SALE F 0,3, 7 15 30, 60U 4P
31070 AFAN EFAA7IE o4, 10 em Zol2 AH3H )
A EGAEE & EFD FEFE AAGR F BHE AR
Z 3o

A2 Ade dENE FAH ANERAA FHEHAT
AT Wy 2 AR ERNFA APA FLHR o
A rEoz AAsyt. dAXNHE $£E oY F 109 %
409 (584 150 ¢ 1209)9) cyclosulfamuron §1A| (GR, 02%)

dr ezt o

Table 1. Physicochemical characteristics of the soils

Soil Soil _ oil separate (%) L OM  CEC

desigantion texture gurd Gt Clay | (%) (cmol/kg)

Kyungsan ~ SiCL 120 571 309 57 19 155

Youngchun  SiL 227 633 140 54 21 148

s} AN4BA (SC, 12%)8 18 AT 3 kg/10a (0006 kg ai.
/102)s} 50084} 250 L/10a (0.006 kg ai/10a)32 02 2}z &
Z3Jc e f(PAEINHey dA4esAde 6L 439
AYEFVIE ol f, AW AXFHAL ABAHE S8 24
3 93¢ 242 7% 1 kg L 5 k¥ AAAAT F4 39
+3, %ostd vz ZAS F Wiley millz Estn 40
mesh B3¢ F4AEE Yok HEAL 05~1 an 2718 4
4, £08 2 Wiley millz 43l 2AX a2 FASRL.

XE (pot) ¥

Cyclosulfamuron®] E%4-9} =E% AAF EXE 2Als
71 93te ofg) RALRANM EEAYE FYsAd. FAE
Fe ALERNA EA 10 antA) 9] EQAEE UF AH, F
AL 2mmAE FAAA AU AFZEE (polypropylene
A, 29 cm Wx22 cm Lx15 cm H)ol ZAESTY FAL4 (]
84, pH 61)8 22t 4 3 cm (19 kg) ¥ 441 5 cm (38 L)
7 IEE 713 & & RS AWE n=0 § o) B
Fehe 718 AAR F oke) 232N 343 w3}
=47 HEE Y. dAle cydosulfamuron YA (02%)E
34, 3 kg/10a $F08 AW FAT 3%k AALE F0 ¢4
N, 1, 3,7, 15 30, 45 204} EEE A, EYF L E
FNEE 47 FEjst] ARFEN FABYG A¥NE F
o] g £ERFLS 190iT M) AFote] FAAo)lE FAE
2 BEsigch

=E% % cycdosulfamurong) 49 % EAYW EIF zAlE
71 Y3l &% 2AWHIL FEE AMGEE  (polypropylene
A, 41 cm WX25 cm Lx29 cm H)olNq H48& #P3AT &
3A FH EGE EY 0 awt HEE A £ $EE oY
2 FA 5 anidele) A cyclosulfamuron A (0.2%)E 3 kg/10a
(0006 kg ai/10a)FFo2 AH FAZEHAL 254 5 /Y
Z20E 1097 §&A71UA A7HE &850 ENY EFS
A#H3t cyclosulfamuron 73 EA3H

484 48
A3 ¥4 2894 cycosulfamurond) EYRF &

Hlmatnz Ag4d 498 FYsT 4 4PN RE
10 em Zlo]2 AHE F F82 10 mesh A& FAAAC:
Al BAZES 500 g (oven-dry basis)S ARA #HEE ol
UY&A 2L F acetonitriles] %9 cyclosulfamuron EF&4E&
01 mg/kg #E°] H=E HHA3IU0) Acetonitrileo] e
A% 7Y s APH (27 mm id X 18 cm)ol) 25 g (oven
-dry basisyd gor WAt 2 Ag@] FFF 25 mle 7l
(54 ANES 25 an, FHEY 20 cm) EFslS 27£1C
N FeAe st ¥ FLEL F2AE F 15:Uvd A
2] ZFs}e) BAA0lE 2552 BEGPon, dANAF 0, 7,
15, 30, 60, 0ol Zzt 2R o2 AFBL AH3n RHFEH
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FE AER 5 A2A Cyclosulfamuron?] Z{54 m
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NEFE 9 FH
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A+EY 25 g (ovendry basis)ol] 2 mL9] 2% disodium ph-
osphate -89 7}3ln 1083 A8 ¥ 100 mL acetoned
7ketel 1AH5Q A FEEHT $E4EE FUod33 50 mL
acetone2 2 ZHAL @ £71& Aoz dM9 o3t FIHAY.
3 odg 0TAHN BEH8t acetoned ERARUL F5%
Ag 250 mL £39 AT A} FHEFFLIN FFE
€ Azt 25 mL ethyl ether, 25 mL n-hexane ¥ 40 mLg] 2%
disodium phosphategjo2 a2 4o} 250 mL £4of5
$74 9M9 &3 AUt FAAFE 18T FAHA A
gl Fo] ¢A3 ¥ QA WA ¥ £89 F& EE
9] 250 mL ¥4ajFo] gtk Ether/hexane3& 23 20 mLYj
2% disodium phosphates=8-H 02 Fuf &8t A9 +89
23 gagck A £4d¢) 6 N HAQL 718t 2443 (pH
3.0101)8t2 40 mLA9) n-hexaneo 2 33 PujFE st He-
xane+&dg HTAN ZUY¥EF 132 F{FEEL 5 ml
acetonitrilec} A &-3A% ¥ 45 mLe} FHFE 713t solid-phase
extraction (SPE)e] ¢ AA|sAo) FA13}%ch SPE LC-18 tube
(6 mL, 1 g packing)® vacuum manifolds} %32 10 mL me-
thanols} 5 mL deionized water® 22 £&A74 8433514
t}. Tubeo] sample reservoir (60 mL)E FH31 %A 59
(50 mL)& 7} % 5 mL/ming] #£08 TRtk Tubed]
filterFHo] x2Z%57] A 15 mLe acetonitrile/water (30/70,
v/v) ERAE EFAA o] £¥2 vz, A 10 mLe
acetonitrile/water (60/40, v/v) Egdez L&AH ¥ ¥
HPLCE #A3igch

EYs

E%% A8 o 1 LE oA (Toyo No. 6/ 13 F2oi3}
81 odF < 500 mL& 3t HPLCE membrane filter (045
mol A EFAA Mg vAed F 100 mL& H
& acetonitrile 1 mL& 748t EF3IPT o] ARE EWAE
o} EYshA SPE Wieg i, HPLC FA4LE Yok

&0 3 =RE

248 HvAE 20 gl 150 mLY) acetone/methanol/water
2/2/1, v/v/v) EZAE e 148G ARFEFAT H
Fol ASE ¥4 AE 10 gol 150 mLe acetone/methanol/
water (1/1/1, v/v/v) EZ4E 718k 1A HEL 2B3:E3A
t 3£E2¢ FU998n 40 mLe] FEE92 W} R g8
Aojzl g oddst Faigch R A& 250 mL &3
graduated cylinders] §7]2 %8742 ¥ & 200 mL7} H=
2 A% F 100 mL £y (8v) 10 g = #A 5 g A& 3

FE A 1L $F9 Eho{SFof &7k of7]e] 30 mL 23}
A4+ R 300 mL FF5E A2 71313 50 mLA dichloro-
methane© 2 23] #uj] $231%ch Dichloromethane F§94& 4
0TAA ZEH, AnE FA) 2FE 50 mL nhexaned 7}
B Z2EBAY7GONA 302 FAAD F 250 mL B39 &
AoiFo] FAh ZFE] A3 40 mLe} 2% disodium phos-
phate=84 & 713t &0 FANT F 250 mL B3] £
AFd] AT AFE 1T AR} Fo] A3 Eel¥ wrt
A NG X 78 F& 100 mL beakerd]) £7]1 hexaned
Az} 20 mLe) 2% disodium phosphates-842 2 Z&35ich
#2 58 6 N HOE 7lete} pH 30+0149)7} S=& =
A ¥ olie) 20 mL 839 peddTel §717 40 mlAe)
n-hexane©. 2 3% Fu &3ttt Hexane3&d& 40THA 7
g, 20T HFEE 5 mL dichloromethanes] 4888 ¥
Florisil column chromatographyell 2J§ AAHP FAsgch
Chromatographic column (11 mm id. x 40 cm)e] §A43AY
Florisil 5 g# 2 $9 2 cm $$°]2 anhydrous sodium sulfateg
A2 14 3383 25 mL dichloromethane©.2 4o} ¥t
Sodium sulfatedo] &7 A A9 dichloromethaned]
=0 A8 8 5 mLE& columnd] 7}t &9 2 mLA el dich-
loromethane© 2 flask ¥ column #HE 33 o] Ul ¥9
o] x257] A4 5 mlL acetonitrileg FFHAIA o] & 2
3, A3+ 40 mLe] methanol/acetonitrile (10/90, v/v) Eghog
L£3A7 W F 0TAN 2bsE, Ay dulAgd 73
2 AFEo] 5 mLe acetonitrilesd} 5 mL2] deionized water§
A2 7kt £, HPLC/UVD 3A4e2 3y HAMgS
A9 AFE 2 mLe methanol®} 8 mL¢] deionized waterg
A2 71 & EF3T 1 N HOE M3l pH 201018 2
A ¥ o] 2w SPES] ¥ FAAY) FABA. SPE SCX
tube (3 mL, 500 mg packing)& vacuum manifolde] 333tz 3
mL methanol# 3 mL deionized water (pH 20t0.1)& =2
£2A74 #4339k Tubeo] sample reservoir (60 mL)& ¥
st FA9 ®Y €9 (10 mL)E 7Y F 2 drops/ming}
&0z Ttk Tubed filterEo] =357 24 10 mL
9] methanol/water (20/80, v/v) E¥AE& FAAA o] £
Wel1d, A3k 10 mLe methanol/water (60/40, v/v) Efdeg
£&AA ¢ ¥ HPLC A9 2 3.

High—performance liquid chromatography (HPLC) &4
£ @79A cycosulfamuron FFEAA] AHEE HPLC 23

& 9e3 zon oyd BMzANM cyclosulfamurons] ©}F-
ENTE 5780
Instrument : Waters (USA) 510 HPLC pump

Waters (USA) 486 UV detector

Rheodyne (USA) 7125 injector

Hewlett Packard (USA) 3396 Series Il integrator
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Column : Nova-Pak C18, 39 mm id. X 150 mm, 4 /m
spherical (Waters, USA)

Mobile phase : Acetonitrile/0.05 M NaHPO, (50/50, v/v), 1.0
mL/min

Detection : UV 254 nm, 0.004 AUFS

Sample size : 50 gL

Chart speed : 05 cm/min

2MHY 38

72 EY, ESS, @vl % HRAAEY acetonitriled] =9}
cyclosulfamuron EZ89& Z2} 0.01~20 mg/kg (EX49 3
2 mg/l)o] =& 24F I AN, £t gAY £4HAY
< 3o g 2 BAHLAE AEIGT

g3 ¥ &

NREAY

Cyclosulfamuron®] {84 thetode o}37tA] wEE
uh glol B AFelAM NZE BFEAHY ALE ARt
Cyclosulfamuron® 71 Ax@4do] 433 £o1 ol we} 4%
He FEgEgol o AxAY 1/10~1/100 Hxof EI}g
0006 kg ai/10a $Folth. ¥XE FAAE] EY 10 cm Ho|
o #YEA £XEn EY JpFE 12 71AE o oj&F &7
ARFEE 006 mg/kg $202 NEED. AT Fope) B
A F ARAL Wk AAME 27] AFEEY V% £47)
TEY AFEFo) WBE ANl 322Y HojT 0006 mg
/kgd AFEL A2 & v 2REY FFEAY Age] &
FHAG gy EAHE AREA7E AP FHEE ¥
APY L FANEE 35 AEATY S HeHoR §do
WEsct. ok dAH EAA AL At EAAAY
BHA 9 foex FHE FAG

Cyclosulfamurong& #xh}} sulfamoyl moietys) A2 Q184
ksl shelske S4¢ vehds pKie 5042 2A AP, of
g HFA4 Hud APELS BANYLE dle gas chro-
matography= 544 H3A otz BeEo] HPLCY o
717184 Axdth. HPLCE B3 9443 C18 23e A%
35 B4 AUl o]FAL o]2AUYzAY ojF4E A
£, BAgel Ydgoht At/ BdsE F4718 AT
QA Bron FF2HEP LS A A, AL 49 254 nm
AN 78 F4 (FRAF 22x10' Mem™)E Jehhglonz
 AYEFRREYE ABIHT AEFE B R AL
cyclosulfamurong] pK,, pHel| @& n-octanol/water partition co-
efficient logPe] W3 54, #7187 g &sz ¢ A
s g3ty 24g 37, ool %Y IFEAYAA
BRAcE AREHE PHES FFNNA &3 Ao 7HsEt
AL F oldYEA T A wldN &7 FL F

Table 2. Recovery of cyclosulfamuron from fortified samples

Sample Fortification RecovergiSD Detection limit
matrix  (mg/kg or mg/L)” (%) (mg/kg or mg/L)
0.04 915+90
Kyungsan 0004
soil 02 88.7+50
0.04 841179
Youngchun 0004
soil 02 87.0+82
0.01 102.2+0.7
Paddy water 0.001
01 104.1+1.6
R . 02 89.0+6.7 001
ce gram X
1.0 927473
04 826+70
Rice straw 0.02
20 743134

9 mg/kg and mg/L for soil and water samples, respectively.
® Mean values for triplicate samples with standard deviations.

718 AHE3t AREE FE3%Le pH 3o ©E &2
/vishE] B4 o] 8¢ ion-associated Y& AHEEA F2E
€ AUt 2 ASFF det F2, 94 Bl == ol
oY a2etEads) 28 JF ZAFY o] L&Y,

Zt gAdE A E4AAE Y5l de EY EY
&, @v ¥ WAFEA0A cydosulfamuron £44] HHERS
WA ¥n BEF ASVALELE AT AlRdA EAU)
382 peak® HH3| VAY & YAo=R FAYY HEH
A€ HAA4AEF¥o2RH A &3 Ao 7Hedyt. HPLC
/UVDY H47A&%¢ 05 ng (S/N>10) 2P H A28 EY, E
%, 8v] € HIMNEF cycosulfamuron®] AEJAE 27
0.004, 0.001, 001 ¥ 0.02 mg/kgolR e o3 HFEdAE E
¥ AL 2X AR oY 27| ¥2Y HAa¥ 1/15& HEY
T e €02 EY F YHATY FEF p=etn goHA
o B oA Awd AFEDEE AEEld Y HeE
of W& cyclosulfamuron 35§ ¥ EMOAE AW AFE
Table 29} #t}. EAy9] 248 EYS 1014~1059% (n=6),
#o} 83.9~1011% (n=6) 2 E% 756~1019% (n=12) 28z ®
4 709~900% (n=6) 2.2 ANgAAAHYo| F71¥el wa} tha
ol A% Yehdoy ANEZFY Azlegd Aol
MY 7139 70%0)4E fAsE T AET £421R] HolA
FE EY ESF, ¥ ¥ 9348494 44 81% (n=12), 1.5%
(n=6), 7.2% (n=6) R 85% (n=6)= 10%v|THe] $4¥ HPYL
vehigich oel B delAM AgE cyclosulfamurond] FF
EAYe A%, A48 9 BALAdENN AREd B
71292 A28 len SPE cartridge AE 5 $HFAY B
ol3& 12¥ o cyclosulfamurond] H§3 EMYo2AH F¥
3 888 4 gty udEd.



45 QA 3 AzxA Cyclosulfamurong] {54 M3
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OO Double application
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Fig. 1. Persistence of cyclosulfamuron in Kyungsan and
Youngchun soils under field conditions.
(A: Kyungsan field, B: Youngchun field.)

EEY & UREY

AN 9 94H ¥RZANA =ERF cydosulfamurong] Fi
AAoke A Ae Fig 15 2tk Cyclosulfamurond] 4
Asces ANTR vste GRERN 2447 B 2
A Udeh} AZAT 609 F cyclosulfamuron #FFE FAVEF
ojA 27)|RAEF 20% FErt FEAGY A JHEGNME
22974 Hlg 0002 mg/kgo 2 AN EE 10% F2ol%h &
Aope 14 Balwrgoz #4701 HAFHAS 7 AR,
AAASE 0936~0988$2 AH&slo] 9% FEAM FAA
40 £ AAHA FAFAYe ojgte] &P cyclosul-
famuron®] =E%} F 9ive A4 JRERAN 47 27~
309 ¢ 1791

A4 AgN =EF F cycosulfamurond] 3% 249
& zAW AYE Fg 28 2ok A § cycosulfamurond WE
52 Ad5gen M XY ¥ EFF AFFE AEFHA 1
qro 2 x7) Al 5% vwe|Unk TAzAFAe g i
YHEYD AAEEE A o7t feH 1& ez
#45t A& cyclosulfamurond] ¥HlE ZAAtH FHEY
A 7z 169 2 4ot ¥F AHd uistd 4¥4 43
oMo} ekAlM NEAHe FUYYol ¥ BELYS W
Zo) me A¥exst AAes LS At ¥ 9, cyclosul-

oo

o

0.1 ﬁ
: o—@ Kyungsan soll
O—0O Youngchun soil

0.01

Cyclosulfamuron residue (mg/kg)

.........

0 30 60 90
Days after treatment

Fig. 2 Persistence of cyclosulfamuron in Kyungsan and
Youngchun soils under laboratory conditions.

0.1

0.01 L

(mg/L or mg/kg)

o—® Paddy water

Cyclosulfamuron residue

O0—0O Paddy soll
0.001 M " i " ] A i L i i " i " A
0 15 30 45
Days after treatment

Fig. 3. Changes in soil/water distribution of cyclosulfamuron
in Kyungsan soil.

famuron®] AA%AL A4 2 4H EY 2RAN S 14 £
Aol dig HAE A3 JeERUTE ol3F ke cyclos-
ulfamuron®) E% 3 AR Holx W 1a ¥hE3 = 1
2 uhge) T ulgo] FE3v 47 Aoy AzSo| #ofdn
Ae& AAMI olo) mal A4%Ee OF 14 EEwgy &
A2 YehiAl Hed @ AgE O sdedAx W
BaEn F3 53 go] mMe £4Ax g nlAE) ¥ Bais}
2e =3 2480 Agsln Q™. 494 4yA 73
N3} 43 ER Z cyclosulfamurond) AF#H HYE oF 14
Eaugoz AHMeAE o 1~3x4 Wadvle 247 6~-199 2
§~10903 ASEUT 0% 247X 2895 Y ¥ NY
2 e} Axe ol gloy v 14 Eautgos AVA
2w} fAEH GHEFA o maA 2dse Aeg Bt
sk

33 AY4 2AT EY F cyclosulfamurond] £ 4&E%
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E U% v 282 Y4244 o A deieo 494
ZAAN ERX9 oAl +7 R F£HolF T F7HY 448
o] wiASUEAE BTF3tn o WE 2AFFE YEd of
E AN ¥ 309 TRAMY HF )R] 23£26TE ¥
XL Hrh 5C o Rgten okge 24290 e B
A IFAY B4 e wold 7denn AE:

£Y X EYAY RESY

ofe] B9z ANA AA =EY cyclosulfamuron ¢JAE
Astn =EY ¥ EYSFN IFF EIPEE FAHeE =
A 23 Fg 3% 2t E¥4F cydosulfamuron $EE A
24X 3o H1A|Q 0063 mg/LE Uehon YAZHE
SEAQEY WEA|do) OE lag phasew AFHA stk Cy-
dosulfamuron& EM ot ERrFdA o BE £22 4
Asgen 1 wvle BRI B 47 199 € 1090
Ach. EGoA 9 A4YFe APHRANAY EFAREA
3 izt E OF 13 Eaukey AFE B3 v B
Ae @& 12 2dwnes 2 Jehldich Cycosulfamurono] &
G5 F e 13 Y FAE U olfe EdFdME E
date g &i3 g2 wE 23 AN F27 7] Wi
2t SeEglc) kg B9 B 424459 Aol cyco-
sulfamuron?] E%44 £ HpERoAE Ed U3 S3x 01
7~652 mg/L (pH 5~7, 25TYell T28kA Qol E%d] vld}]
7Y% gANeolmg AdFog Bar} A dojkty] B
olg} Aztect.

Cyclosulfamuron {559 484 $Y9€ EGFA € EY
4 Rol2RE A2¥ cycosulfamuron ¥ AFFES M2 459
T AeokEe] 13%7) FEINASG. F AFF HIE 14 L
So2 #Aate FFHTAY Y=1024 - exp{-0.00499X) (r=-0.984"*)
2EY 73 wigvle 4YE AFAH AP Hxd 24EE
2 Ytk FEU EY/EYS (394)7 cycosulfamuron
F3o] BYHEE M AT F 1238 EF/ EFSFT i
DEA E¥EHAOY Ae] Aol nE EYXoze XA
go] 271, Mg 465Y Foe 678 EYoZ EEujgo] g4
rolath Egore] ¥xulge] ¥A YEUE ofE cycosul-
famurong] EGFRASF Kert 2110~5530 M9z nog v
Zord o 3 Fsolth. Zrjd 12 EXHEo] R olFE
B3 Ke @0 FEAE A2 F FAwe] st maA Py
EEIEE AAY dgozRy Fg £ WA, & A7
dre kAAD & ANLHE RANFLER YAZFE A
7 wEse] FHYYo) TH3|1AR A ATl 288U
uj 2oz} Aztect

£43 89Sy
=E% % cydosulfamurond] &9 2 EAY PEE ZAR
Ak 247t Table 3 2 49} gtk A E F 10935 an/Y

Table 3. Cyclosulfamuron concentration in the leachate

Days after treatment Cyclosulfamuron concentration

(mg/L)"
1 < 0.001
3 ¢ 0.001
5 ¢ 0.001
7 < 0.001
10 < 0.001

? Mean values for duplicate samples.

Table 4. Distribution of cyclosulfamuron by different soil

depth
Days after Soil depth Cyclosulfamuron residue
treatment (cm) (mg/kg)"
5 0~4 0.062
4~10 0.032
0~4 0.057
10
4~10 0.011

¥ Mean values for duplicate samples.

o £Fo HFdhe EYSFE £E3MAL W AU Fo 4B
o] gg5oA cydosulfamurond #3 BEEA] gtt. EUYF
£2z2000AM A 59 © 109 Fo EAY BFFS A% A
3, A#E cyclosulfamurond FE REO| EASn 4EZ Uy
245 0 REFo| 48 FATE ¢+ ANt £ AN 5
d7 109 Fo] 4~10 cm/0~4 cm7t AFF WS Hwste] BH
052014 0192 F73te Aol ARYLE RN FFF
o] AuHoz K ZAFL & & AUt oHF AL B
ApoMe ERF A2A4E 9 HANH EY/ESST £XHE
o} A BHHAYY F Aol AAF] m} cyclosul-
famuron AF%L EY T EUdF F oM A&HHoR L4H
AN EYdrite EY B o ZXHE Mg vedd o
2N EYye #4 olsdhe ARl Aol Age wiet o
g H$E ZAs g2 AEZY AuF vgo] FA et
A "ok B 23S 53l 7| nE cyclosulfamurond] Ke
2110~55302. 2 B-# cyclosulfamurond] =% 3 8g4Ado] 4%
3 AVHY Rolge AL BAY £ AU

3 E%F cyclosulfamuron®] E4F olFol tigh AHES

ARAZE cyclosulfamurond] EYF 24&Ed A 9
& 22 2% Aoz Pgdnt. F cyclosulfamuron® E} Fof
A o5& slsAdel FWEly) Wi EF F a4dd F2 A
Ao ZE3te] Jojus] ofo) wa} o]F 8o Z QI HYUA
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Table 5. Cyclosulfamuron residues in the rice harvest

Cyclosulfamuron residue

Formulation apgl.;zhf:)fn’) (mg/kg)”
Hulled rice Rice straw
150 < 0m <002
GR 120 <001 €002
150, 120 <001 <002
150 <om 005
sC 120 <0m 004
150, 120 <001 0.05

¥ Days before harvest.
¥ Mean values for triplicate samples.

3 ¥R2AWS] 244E Aot A g Aoz AdEd.

8ol ¥ HEY § HRLE

AT AANN FE o)% F 109 ¢ 40¥ (£8A 150 ¥ 120
d)el cyclosulfamuron YA F& GA-AAE HEED FE7|
of A #r] R HANE F AFFE AP A Table 5
9 ) YAE 24X 3¢ d9 £ ®IY F cyclosulfamuron
AFHL XA Hgo BAQ]l B AEAAM HZEEA 1|
gtolgith. AAFAS HEF A HudAe ZAEHA HT
olgloul wIoME 0.04~005 mg/kgel HEH3T Cyclosul-
famurond] W3t FAE F AFHE/IELS oFF 4B ¢l
o APFE tiE HASAAYY ARERE o]EY AFH
47128 458 & 0. F At o Aol A HAFHE
Fe 77 50 mg/kg AF (29)F 3 mg/kg AF (1)L 29
A gouz) o 3 Be £A& Addie] AAS 1003 29
AYYHF 029 kge A &3, 0|2 HAYRFHENEL 56
mg/kgo2 AR B Q7o) zAME #HY] F cyclosul-
famuron FFAE <001 mg/kgo 2 ©|&F r|Ed| AA wEd
gt mebd FEAN F ANHSE cyclosulfamurong ARS8}
Qe $HE F FFEOE Q& HAEAYH 7} #E
2 7hsA4e die gdEita griddh ofgd ¥ ATEHE
7Zotg o cyclosulfamurons] Aol tid 43 AFHEIE
(maximum residue limit)& o]&% 71Fo|M hF o] FAY
o AZPAQ 001 mg/kgo s AAsE Ho] gFdjrin A
2le

Cyclosulfamuron®) AH8-9}#-2 0006 kg ai/10a% 7E Ax
Aol v 1/10~1/100 AEE R& FFo|T @z 13
Agdhe AzAZA FE7AAY ARYS7E 4~5042 47
3 7 Holth EY 2 2A&TE uizly] 14~3042 HlwH W
£ Ho|n] EYZ ojFAo] ARFHolmg tE FFARY Aol

7FsAel it welM e £v AuAual F: $A4E
fisldl 3PHog cyclosulfamurong UHEHHL B¢ I8 =
€ A2 @AA AP A4¥ EF AL 2YSAY F2E
HY e LY 7hede v wE e wyred £¢
oA AR S8V ALA 40| FE3 I FRFEl W
F 3 de AQE o FUE F AFELZ U8 WHSAY
3 8L FASAE Foa gdE.

2 o

Sulfamoylurea®] AZAe] Y% cyclosulfamurond] =7
835 FFELE Wopsinz 24 N9 2 R Y42
X EF F AFAH, EVEYT € 533 3RF £L 19
I 889 dr] 9 23 F AFSEE ARG 3L ¥
YHEY F AFEANL 14 Fav39 S nyon 1 v
e A3 AY428494 77 17~309 € 14~1642 Y
Eidth JAME ¥ FEARY EY/ESST B¥u &S AT
o] ARALE ERo e ¥ go] wolRor EY ¥ EY
A9 wdre 2z 19954 10¢elRT 244 5 em/Y =
Aoz 10U +PF 88 HYINA cydosulfamurone E4
0~4 cmo] 2 X3P EFF FH|FAS 433 AY
otk EA2AANA A 2 35 AE +8H 120~150%9
Aol 1~23] AHsn FE3 dv] T ARFE AY, FXAY
9 3o BAGNCl BF 001 mg/kg vitolglen WAF FH
e <0.02~005 mg/kg WHAD Cycdosulfamurons] EY 2
EQGs 3 uuE E 2A4EG 3 o3 ¥ A %
AL T mE AFEo) U2 PEAZY HolgH} F2E
h§ 23 g F2Y A4S vie Be ez Hridd.
8 FUE F 3 AFFER SAYH B WY H £
$E F AFEOZ AP WYEAIEH 2L L FABEE F
3 ggddt
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