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Z8 : EUZAQ phorateE Tl A4EFH F, BEXo| thE F X199 £FAE (120 cm X 120 cm) oA 3%
(20 mm/hour) % A-(5 mm/hour) 19| 1E7-¢0l AT FEF=s} FE&E 5432, phorated] &
FEI7b AR vXE G Betsb] Y5t KEFE o] &F SAtEd i FASAEEEE SIS
Phorate?] fr&Axe &9 9 Ao @t Xol7t 24 ¥, FE R AFEANN S BT FE5vse 44
11.3 ppb X 4.8 ppbSA o™, BHFEEL 0.50%01 N0, FEA QAN 594 1.31%, H%A] 0.18%, AHEF=EA 4
oA Z5A] 0.48%, A-FA] 0.012%53 27, FEA A A phorate FETE54.4%2 3AEAS of SAbelol
FASAFA964ZF LCo)7F BEHN I, AAFEA G §&25E 1 AARE 50% ©149) A/t vehtA] &g
SR JEAGET 540] Wd3hrh.(1997'd 49 229 HF, 19974 54 159 FE))

M B FEEY Aot &S BISHAA, Wiese 572 &0
FegS vAE FadAe A 4x Fo ZATiEn
I FEAES 22T F glE 7R 873 QAE) 3tk dF A7 JIFZFE o] &3 YA BAT
AL 5T 7F2EY Al AP Azt ZH(conservation tillage)©] &S] &4& ZAAAIT A B
=013 g o] AFH o=z A7 2 Hlgo] F13 wEPTEY Ak o7 oA E AXI F dolo 73 T}
T @0l AUt wehA oot e FAHS B3t % ¢ ZAEAM AEE SRS AL vl =& T 74
WO 75l g Wyt s I, AlE e FH)7) o] WAty B E A=Y o] o} e A hexzd
folate, B¢ AKAI AV|E 248 5 dx, oA A £ olge Ae T HU AEHS AR Ao F
I3 A HA AANE EES  F JE 2NN F T £33 o2 o|8E = gtk oYk AFEHol wet
A AFAGAE o83 FEdTI) ST Yot = NF7F$E o] &3 thAe A7t FYHUG Y
O ZHoR {EdS 2do] it BAL da3alo] E ApoMe o) /g JAF37S AR E A
EAE &G AETY )0 2 dFL 2 FA0l o, 1.2X1.2m Z7]9 A FTE T3l HAIste] #7]2
Hgol 7Msdtes AEE AT 5 Y3 Al wE Al 522 phorate(Fig. 1) & ©l| &8t FE48E v}
HHE A ¥ ookt AERE Ao g fEAYe) v} Atk =3 phorate oj=FAdo] wig 73k R (LCs=13
3t Aotk ppb, FXI70 o= LA o] A TN A1L=
RISZAFE o] &3 2PA G Tl 9 FEA TN A AL 735l 93t FE257F FHEAE nA= SA4TH
o] Ax S vdstA A2Al FEEAY Aold tig A FES FAEE o83t AN
BP0} At W F9-o) A7 2EAY] FEEA)
= ZFYH & 254 T B2 780 1Y C,HsO. ﬁ
o 53] AEFIE oF 600l KPP B A7R e SCHISCaHs
ofoll Al AME-H O] o, weke] o Wit x5 E Het 278
o] gl A7) AFME A7t Hele F 2443 o] Phorate
of 447} Slolof Brhe WolN Bade Ao,
. - (e}
AAHQ WIS A sh o) A71E AR 98 CHO 0 chHoJ %
710l T3] AR 0 WEL Foke] FEATE R CHO —SCH;SC-Hs c2H50>P—s°H2ﬁ°2H5
ggsof gy 0
ANFZFL-E o] g3l sokg] F&d B3 2= w2 Phorate sulfoxide Phorate sulfone
%3], Baker$}t Laflen'’& oFA|E A sl whalo) whe Fig. 1. Chemical structure of phorate and its degradation products.
2= : phorate, runoff loss, runoff concentration, aquatic organisms, acute toxicity test
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Phorate E5¥E-2 1|3 EPAYA] Edol AlE3l9 e
W, 5% 98% oMol TP A A=
phorate UA(%)E 102 4kgd HI&ZE X3ttt
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foxide FFE2 American Cyanamid ArolA] Eakuto} A}
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ATHGe] 21L& d=7|FEPY A5 F22 AA)
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T4 Y] A EHLE) T fH2ung FSAFGAYE)
£ HA3I o™ (Table 1), Gaynor 579 WL 1=
2T RS 2838 £ 4709 NP7 E x5k
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Table 1. Physicochemical properties of test soils for field runoff ex-
periment with simulated rainfall

Soil Texture Clay (%) Silt (%) Sand (%) pH OM. (%)
Loam 28 29 43 5.6 1.38
Loamy Sand 7 24 69 6.2 2.1
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Fig. 2. Layout of the test plots and apparatus for the simulated run-
off study in field.
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phorate sulfoxide®] 57} 7V =911, gz 424
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&9 FrE5olAM phorate FXEE 12.2+7 ppb,
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7 ppbE AFSIALZL W2 A doiyh S-S & 5 glglen, A
UiE A8de 2 AR AstdE fErEs ¢9A

. (s}
g FEOE FAZHA FEHA. olE A F}3ES] =
TE A F FEFEE 109437 ppbQ T, &S AX

g FEAEFY 1.31%90 E33H cHFig. 3).

AlFx9 A4 AstdiAbe 65 24 185, &
&40\ A 9] phorate FE+ 10.4+5pphE S¢2HY &
zpol 7t §llew, phorate sulfoxide™= 137+63 ppb,
phorate sulfone2 42+24 ppb$ 1, AlZte] Zzpghe) whel
FTE7t oA S e S RO TH(Fig. 3). 3F 315HE9)
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Fig. 3. Concentration of phorate and its metabolites in runoff water.
(Loam area: @—®, Phorate; M—M, P. Sulfone; A—A, P. Sul-
foxide).
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Fig. 4. Concentration of phorate and its metabolites in runoff water.
(Loamy sand area: ®—®, Phorate; B—M, P. Sulfone; A—A, P.
Sulfoxide).
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Study on Pesticide Runoff from Soil Surface-I|

Runoff of Phorate by Simulated Rainfall in Field

Kyun Kim*, Dong-Hyuk Yeom, Jeong-Han Kim, Sung Kyu Lee, Yong-Hwa Kim and Chang-Kyu Park'
(Environmental Toxicology Team, Toxicology Research Center, Korea Research Institute of Chemical Technology:
'Department of Agricultutal Chemistry, College of Agriculture and Life Science, Seoul National Umverszty,
Suwon 441-744, Korea)

Abstract : Runoff of phorate, soil insecticide, were measured under simulated rainfall conditions in field using
small test plot(120x120 cm) at the loam area and loamy sand area. Fish acute toxicity tests were performed
with runoff water to elucidate its toxicological effect on organisms in ecosystem. The average concentrations
of phorate in runoff water from loam and loamy sand soil were 11.3 ppb and 4.8 ppb, respectively. However,
there was no significant concentration difference between the heavy and the light rain. With loam soil, av-
erage runoff rates were 1.31 and 0.18%, while with loamy sand soil those were 0.48 and 0.012% under the
heavy and the light rain conditions, respectively. Total average runoff rate was 0.50%. With killifish, no mor-
tality was observed in runoff water from loamy sand soil, whereas half of the population was dead in runoff
water from loam soil when it was diluted to 54.4% content.

Key words : phorate, runoff loss, runoff concentration, aguatic organisms, acute toxicity test
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