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Runoff of Endosulfan by Rainfall Simulation and from Soybean-grown Field Lysimeter
Chan-Sub Kim', Hee-Dong Lee, Yang-Bin Thm, and Geon-Jae Im (Pesticide Safety Division, National Institute of
Agriculture Science and Technology, Rural Development Administration, Suwon, 441-707, Korea)

ABSTRACT: Three different experiments were carried out to investigate the runoff and erosion losses of
endosulfan from sloped-field by rainfall. The mobility of endosulfan and which phase it was transported by
were examined in adsorption study, the influence of rainfall pattem and slope degree on the pesticide loss
were evaluated in simulated rainfall study, and the pesticide losses from soybean-grown field comparing
with bare soil were measured in field lysimeter study. Adsorption parameter (K) of endosulfan ranged from
77 to 131 by adsorption method and K values by the desorption method were higher than those by the
adsorption method. By the SSLRC's classification for pesticide mobility endosulfan was classified as
non-mobile class (Koc>4,000). Runoff and erosion loss of endosulfan by three rainfall scenarios ranged from
3.4 to 5.6% and from 4.4 to 15.6% of the amount treated. Endosulfan residues were mainly remained at the
top 5 cm of soil depth after the simulated rainfall study. Pesticide loss in case of 30%-slope degree ranged
from 0.6 to 0.9 times higher than those in case of 10%-slope degree. The difference of pesticide runoff loss
was related with its concentration in runoff water and the difference of pesticide erosion loss would related
closely with the quantity of soil eroded. Endosulfan losses from a series of lysimeter plots in sloped land
by rainfall ranged from 5 to 35% of the amount treated. The erosion rate of endosulfan from soybean-plots
was 66% of that from bare soil plots. The effect of slope conditions was not great for runoff loss, but was
great for erosion loss as increasing to maximum 4~12 times with slope degree and slope length. The peak
runoff concentrauon of endosulfan in soybean-plots and bare soil plots ranged from 8 to 10 and from 7 to
9 gL' on nine plots with different slope degree and slope length. Therefore the difference of the peak
runoff concentrations between bare soil plots and soybean-plots were not great.

Key Words: runoff, erosion, adsorption, endosulfan, lysimeter

M E Bl B FHfE0 oJst] ABFAR Sl
A7) s5ote) A3 F2Ye] 2sjel Ass 2 Avks
z}lo

]% /;31—56813)J+ ‘;LE] X]J-O Zo
o &Jate] A U ol 57U i BEY

jinss
s
é

F48 5 71 gl Lol

% h By % =2 0o

of eJate] EoFoli} Aol TEHth? o)gA] Eoke] g Al HEP”“ 1 e wokel] o3 FAlede) Fad A=
ot sk thekel Eall-dAbdS AA Hw, EFAl ol HfZol thst A7 Ak 9] A FaFH
FHHAY Bkl gele Hele EAsA kY Bk %?Jro}‘j% 2]=e] Aol BafEe] B3 Ay @4
o ek FE B9 E5 ule} §2¥o] AsrE o & QIR Qlste] A, A5RY 9 PPy Sol
AN F2 Q30 ko] ko] ARETHE 2yl ol# T3] ARPEA ¥E Adefolct”

Seyetellr s APdAE S A S gite] W
o1t 7} o] AARAIA A= 6~9Y Atelell A HFAI7I9 &
Tel: +82-31-290-0581 Fax: +82-31-290-0508 oF ARGAIZI7E HAAA El‘ji AE7Fell gJsto] soko)
E-mail: chskim@rda.go.kr TAZ 52 710 25 07 At 53], wEek

343



344 A7 - 03]

of 4% AxHE F] B¢
A 2 AdEapt Aol Aol dste] sEA=NH
Hold 7hsAdol A sk lste] Erhu Azt

=

i
AN
o of
H 1o

AR 8RS TElske] S
+ endosulfans ¥AFEAIE tseko® M43 th
Endosulfan< H]2-§-2H2Au)#| o] g7tob| e} 7|
W, ol So] WAl flsto] 3 A s o)A Hefl B

[e] =
A} AL 3% 5419 4% A 60 kg ha' 7o) f
FAHE 71507 1.8 kg ha'o] €tk Endosulfan?]

3
el JHL v o] BYOmE S0

gXs 2 %
o BAVE, BARE) o] B o] B 5L 5 4 n?)

weh] B Qe FAUYOE SO o) 7k
B olEHHE detstn, AT FEAPOE BSUY

Ade] AFHEE 592 endosulfan 3% wAI(AEY A2
N E AT FdelA 438181t Endosulfan®] Eof| T
St g3l e o dAAE R ofgke] Ao]7} ¢li=H] alpha-form
& 0.32 mg L, beta-form 0.33 mg L'0]aL 2T Wt
e F oppEe E3kele] 5~87) Yok

AEA-4E AFEGoTE H7E]4d HAK
lysimeter AEEH(TAA AEs 2A)IA 35 20 cm7}
A AH st BEkS Aol Fed AR 51 F 5 mmAlE
BYAA ARSI SRR E B EkS Fd] S
AL 52 mmAlE FHAA ARESISITE A3l AMEE Bk
O] EAS ARFEC] 398l f71% T 1.86%°] 3t

FORERIEAS ECD7} %42l HP 5890 Series I 74~
AZnFE T2 (Hewlett Packard, USA)E AHE3IITE Al
FFYTY 258 230C, #HE719 25 300T01901,
30 m Z°]2] DB-5 (W3 0.25 mm) 243} 15 m Zo]e] HP-5
(W72 053 mm) ZHs Fasto] 52 22T (60~2707C)
o7 A3k

SEMRIAIS
BH=2"1283

Endosulfan® 837k slol £ee] goul2 1t 10
o do] 01 mg L' Bl FEow F2 U 9 A

S
Ris =
ANEIAE EOREEAIGRe OECD™ 9 EPA™ A197)%e] u}

71H 2 s 5w 3 &5 > o] Eofol

3 FAFLEE AASHE batch A8 dHS Bl

ol BeI 92 A7 Wie) mop/ g A9l etk

wasgT) o A%iE FATLAL F RAES
9)

re
8§
40
40
]

AFAFATE 218t 7FE 30 em, AIE 100 em, 0]
25 ¢cm?| stainless steel boxE A|&&}H+=t], sleHol=
23 3717F B9 4 Q0 %E A 5 mme] 7Y 95~
1007 RFEQILE 71 flofl A=E F HoR Zo} Eo| mf
A ZBtes o § RelE 2 em ¥ol2 Aea, A3
Bk AR AN S Bk AEHDE(1.24 kg L)
of Bhgeo] ks th A WA 0171 20 em7} HEE AR
th FXE o] gste] shRrENE ES AlY] Bk
ST - Eoko] QPYShE 5 A gl WAl

A3 Aol BoF BiS & 12 F B9 %W endo-
sulfan 3% #AE 124 4
21 em ool Ao & e} o AP Fok A
- 15 go® A= EFARE Tl

Aol AREEE Q17 AR U DaikiAlell A A12s
DIK-6000 F2o|glom, #)442.3
T 22E needles E31] U377 &
tzA 3} needle?) FEAHEE A 5= ek A=A
& 97T 9 A &ARE] wE JS Frek] Slsk] 3 ¢
9] AgS Tk 595H 102 ARo]9] -9 oS 119
a1 AR 3 mm hr'ollA 10417 2, 393002
20 mm hr'ellAq 10A17F -5 9 927402 50 mm h
oA 2A17F -5 7PIEISiTh A A B dE
ogt s velstr] flstol Az deel 2T
2 FEOE FEEte] AES AAEIh

Fde W AR e ufE TS vt
171 $lsto] 29 AvE g Ak Alvele 1
S 97N F8] vt o= ASE Ml
o] Ege] vk @ FeRAEIL B 20 mm hr'9)
7971 10417 A5 1 9 A3t Fofl 50 mm hr'¢] =
22N u7F @31 B 45 7) At Fofl 50 mm hr' 9] 7
TE A u7E o A9 7Ptk Alve e 29 A
S5 A7 ASE L g 297 oF 2oR
Eofo] Az JE oA I W RN} o]Foixal 1 &
AL 13 2 e A9t e BeE 7HYEIh
A 8. 3 AZFE7E AGE T Adet v)7 0= B9
2 7Pl SOREE 3 mm hr'9) 7571 104131

b
ot
&
>
e
[
SE
oo o
>
o
ol
2
Ul




A7 A 27 2fo]AHELE 0] 43 endosulfand] &% H7t 345

A &Eo] FUFEE doJubA] Pl 29] FHo]Fo] Yol
WO 9 § 9 Tty 47 Tl AUl 1, 29} TS
5] Z9(50 mm hr'old 241zH7) 2 Al e A$-
7RSI 7 A 2ellA] 2, 33 -5 FH5-E AE
AL FREE % 3] oA vnE flgkolqltk x|
T2 dIgIAt T 29 HARER] JFE Frks] St
o HAME 10%9} 30%2] AH2l+5 Flth

AAIK| lysimeter SEAE

FAANM G FEAEE s g o] AR el A
A1 lysimeters o] &3ttt B¢ B FEUWA AL
FEoll AT F7E FFES O 1.8% FEOINUTE
Lysimeter ¥3-> ZAKE 10, 20 2 30%$t AAFE 5, 10
2115 m9] 9 23] A= WrolA L, 7 AT 2
m? A 2 7 E 1 AR sl 2 e shde]
+ % 80 cm, 4°] 100 cm, Z°] 45 cm?] 12} #7329} &
80 cm, Z°] 80 cm, Z°] 90 cm2] 2} AFZ7t X E| o
ol FEret FAEYS AL 5 A3k

2001 62 79 738 ¥ endosulfan 3% ¥A1E 50 kg ha’
FEoR Aysth AAAYE & 5 Ued oA IS 9
STk A7k Foll 69 18U Hx fE0] Yot A5
Ao 89 16974 839 frErdh FAEYS A st
o, Ag7IRE § Aol Fig. 19 2k

T2 S4I ARAHE 7Fsd & A9 B 7Y
o eI ot F-FRAO] &F =& Al ol
U obdel AXskgith Agexe] ol
g 5 Az Y] 25 MEAIAL B2 FAEEE E A
U 8710l Hot ARFsto]l fa3e S48t ol
B2 Afells Aol 291 Zols 43t F o3

stint

M=o =& 3 HH|
TETe el dob AR ket 7hsd s =
Al F&39k A8 3 500 mLE #3to] 50 mLe *314
200
Suwon 2001

7/29

Rainfall, mm
g

630

6/18

8/14
50 7/27|f31

w

10/9
71 8/7

Fig. 1. Seasonal precipitation during the experimental
period.
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Table 1. Summary on adsorption coefficient of endosulfan on the soil used in the runoff study

. Initial conc. in solution Adsorption Desorption
Pesticide 1
(mg kg™) Kq Koc Kq Koe
a-Endosulfan 0.1 84 7,800 93 8,600
3-Endosulfan 0.1 117 10,800 131 12,100
Endosulfan sulfate 0.1 77 7,100 78 7,200

Table 2. Loss of endosulfan by runoff and erosion from soil surface by rainfall simulation and residue distribution within
soil profile after the simulation

Slope Loss by rainfall Residue in soil
Rainfall o -
(%) Event Runoff (%) Erosion (%) Depth (cm)  Residue (%)
Scenario | 10 Total 5.04 5.64 Total 68.3
1st 0.87 0.56 0~5 67.2
2nd 2.34 434 5~10 1.0
3rd 1.83 0.74 10~15 0.2
30 Total 495 15.64 Total 55.8
1st 1.31 0.58 0~5 53.9
2nd 1.97 11.49 5~10 1.5
3rd 1.66 3.57 10~15 0.4
Scenario [I 10 Total 5.62 4.92 Total 71.5
1st 0.52 0.32 0~5 69.3
2nd 2.95 3.92 5~10 14
3rd 2.15 0.69 10~15 0.7
30 Total 5.22 12.72 Total 39.8
1st 0.67 0.79 0~5 39.8
2nd 2.92 8.91 5~10 0.1
3rd 1.62 3.02 10~15 -
Scenario I 10 Total 3.42 444 Total 454
1st - - 0~5 452
2nd 1.07 2.52 5~10 0.2
3rd 2.35 1.92 10~15 -
30 Total 411 8.28 Total 35.6
1st - - 0~5 35.0
2nd 2.32 491 5~10 0.6
3rd 1.79 3.37 10~15 -
Scenario Range Total 3.42~5.62 4.44~15.64 Total 35.6~71.5

total Average Total 473 8.61 Total 52.7
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Table 3. Annual loss of endosulfan by runoff and erosion from soil surface of lysimeter plot cultivated with soybean

in 2001
Lysimeter plot Loss by rainfall
* Runoff Erosion
Sl(c))pe SL Cultivation 5 = Total
(%) (m) Concmax (Ug L7) Loss (%) Concmax (g L) Loss (%)
10 5 Yes 9.3 2.2 43 2.7 49
No 8.5 29 5.0 74 10.3
10 Yes 8.1 1.9 39 9.9 11.8
No 74 29 8.2 30.4 33.3
15 Yes 9.0 2.2 44 84 10.6
No 8.1 2.8 49 16.2 19.0
20 5 Yes 9.3 29 9.1 10.1 13.0
No 8.7 3.1 4.2 16.1 19.1
10 Yes 7.7 2.0 23 5.5 7.5
No 7.6 2.7 4.6 12.2 14.9
15 Yes 8.8 24 25 10.4 12.8
No 6.5 2.3 3.1 18.2 20.6
30 5 Yes 8.2 24 7.0 8.4 10.8
No 8.8 33 6.9 23.0 26.3
10 Yes 8.5 25 5.5 23.1 25.6
No 74 29 3.8 26.0 28.9
15 Yes 10.3 2.2 5.2 33.0 35.2
No 94 2.6 4.0 25.0 275
Cultivation Range 1.9~29 2.7~33.0 49~352
total Average 2.3 124 14.7
No cultivation Range 23~33 74~304 10.3~33.3
total Average 2.8 194 222

%Slope length.
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