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Abstract ecological risk for selected aquatic species. This study
suggests that regular ecological risk assessment (ERA) will
BACKGROUND: Pesticides concentration was monitored be required to protect and manage an agricultural lake. Not

in 50 agricultural lakes, and ecological risk for aquatic only ERA at screening level by comparing exposure with
organism was assessed using risk quotient (RQ) and toxic effects for aquatic species also advanced ERA
probabilistic methods. technique considering species in indigenous to Korea,

METHODS AND RESULTS: Pesticides concentrations chronic toxicity, pulse dose, fate, and environmental factors
detected in 50 agricultural lakes during peak season (June should be required.

and September) were in the range of 0.17~0.99 pg/L. The
RQ for algae and the other species was estimated to be 0.25
and below 0.01, indicating medium risk and no risk.
Oxadiazon predominantly contributed to RQ value of 99%

Key Words: Agricultural lake, Ecological risk assessment,
Pesticides, Probabilistic approach, Risk quotients

for algae, fishes, and amphibians. In terms of hazardous M B

concentration at 5% of species (HCs), ecological risk

quotients (ERQ) for oxadiazon ranged from 0.18~0.33, AEFelA ] woF oS g Al oigk Sl JEs
showing a medium risk level. Overall, the concentrations of 71T} (Steen et al, 1999; Wang et al,, 2008). A5
pesticides were much lower than HCs value. Probability of ~ ©X1¢] 5k HEFE Al - 3712 0= veFshAl s,
combined ecological risk for pesticides ranged from 1.82% AR Aol HiFEE At ABFoA s
to 2.41%. FoRRo] AEET (Warren et al, 2003). “5oFEAof wke}
CONCLUSION(s): Combined ecological risk probability 2144 (persistence), 5554 (bioaccumulation)©] 73t
did not exceed the acceptable level of 5%, indicating no AEe 3 T A AR Hed, giEe F

o
% (agricultural runoff)S &3l AxTE #lEFHC
(Schriever and Liess, 2007). AXF5= &Y= 5ok @

A4 A(Corresponding author), A7} oM, £ FES TR 54 7130 o) ot F
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of & I FA T YT Al Holrkes
A AAel Exbs of7|AA 23k o= 7 AR]
= ATk (Chatter]ee, 2008).
§_i T W AeiAL 29 Ve HEs] fEikE
é H717F REEA] %&3}"/}. olefgh B7te] Hah=
§]f7§ =37} A Lol sk 5497}, 283 el
Ll %J‘V}J 3THA|Z o]FoJ Xt} (Van der Werf ef al,
1996). =FH7H= A5 BUHHS B3 34 79 o
ioﬂﬂ}_ }_/\]_ I:E_‘:_ }r_o]:k] ./] E‘c_] é A
A4, a3al A&/3el EAS "é 558 e 2d
N A 54987
=59 5AFIA (50% AAFEE LCso, 50% &5 5%; ECso,
TR ESE; NOEC)E HeRL:. o8 7% 71 3t
ot 2lel3%8 7= $lEAIF (risk quotient; RQ) o= A
WA 7 (ter 1ol sl@EH, 7 R45A o) B3k
’do] 71 2 HPHo|t} (Steen ef al, 1999). ©]g]st A=
2R 7P QS AFE 7 U] wWiiel, olF =5
ab7] At SEEAR AN g8 S ARsith §EEF
QAT S 34 o W A ol dish A st SRR
o] HAEE Ag3tal, wE 7 oM E LPE EEE 1Y
sto] A=Al YadE e T = Uk (Van Straalen
and Denneman, 1989).

U FellA AEE weke] gt FEE2Q A3 E
7hE Aest el st dAte ofds] mlEst
Aotk webs, # AolxE A E4 9 o 5047
of sl soF 718 ndFTIE Ttk HENEI) =
I SHEE Ak, A ol dist sl
AaiA W e A WS ol 88k Bkt

o,

oft,

32 e rlo

A2

A3 BREPAA A AEFES
AS ez A7) 644, 7 24 d, =
;(]X-l x—]ﬂ— 6;<]7<-1 Z—]{,ﬂj_ 8;(]7(4 731/1— 7;(] ‘j
RS AARs] B x}Mo}OﬂE‘r A=
W 5 ARE uH4719) 483 45719 6
71ell AA sl

ARt o A

A xY HE7) (ECD) 3 gt ?J_i l HE7]
(NPD)7} -2t 7kpAazetEgejglelx HE 7hset &<k
07 AtA| 37, A 62F, AxZA 2% Bl g wok
A 959 F 140% %‘%E—ﬂl el thiATHE ol 88t
o] ZAKE §, AE/dEel el ThaTmekE e - de?
271 (GC/MS)E ol&ate] 574 - ERlelth = 4 A
SujEA opdlE, oMEYEY, HIZEWE, ik 1t

ioﬂ?—“*‘l HPLCHH (Merck Co. Darmstadt, Germany)
ARSI, ASPHERS TRl E3AZ 5 23R

= ﬂ%ﬁ“ﬂﬂi AFsI] EwEs AT F 40 o
gatlnk. ¥ A8 Florisil (Sigma-Aldrich, St. Louis,

Mo, USA)2 60~100 mesh= 130°C ollA 24 A7+ 243}
AlA ARSI
=& M, ¥ 34 24

34 ABE Whatman® No. 2 IH (Whatman®
Brentford, UK)E oJZAIA 525 AAs & FH2u7]
(separatory funnel)ell 1 LE FYsISich 23}d e
50 mL, HE229E 50 mLE Y1 E51 AT 5,
SRz reks-g Felato] oje} 2 & vHEste] 3%
sigich tEREvEss FrERS S9AA 40T

A AEEST & AFES A 10 mLE gLt 4
A|g Ahéé ARE-EFATL ﬁ%—% o] gato], thE¥} 22 Aat
of s NEE FAIh A9 shditE gxHe® v,
130C A 24 ARE F<t %}”ﬂ-/\]ﬂ florisil (Sigma-
Aldrich, St. Louis, MO, USA) 10 g= $XIst &, 773
AMIEES 1.5 em %9|2 Y51 n-84F 50 mLO.E 7]
s FHsIGIth 1 & p-dilel gl ARE AEE
loading & §F, 6XHAR gl SAS T7HIA7FAA 22
2 50 mLA £EAHCE 1WAE vEEEdE o gl
(50/50, v/v), 29A1= TE2 e . 38k oEUEY
(50/49.35/0.65), 397l= TZZ2H|Er : n-3A): o EUE
9 (50/48.5/1.5), 4= HEZ2HE : n-AAF: oMAEY
EY (50/45/5), 59HAE UEFEEHAE . opEUE™
(50/50), 183 6= cHIEVERRE EEsto] §EAA
40CoA FsEet &, 3k 5 mLE AE2AA 7k
NI EZrE T (GLC, HP 6890, Waters Co., MA,
USA)Z #4513itk HP-5 capillary A9 (2°] 30 m 274
320 um 77 025 pm)?] B 2% 60C 2%, 5C /%
Z7WA 120C, 15C /57 Z7HA 270C 2 1527 94
sto] 2 ;S Thssiieh SR AR A4 1.3 mL/
W, 4 3.7 mL/+, §7] 60 mL/, “18]1 make-up &
27k 37 mL/RORE FEFoth AT AE7)e
L= 7b7F 250°C 9 280°C 7 A A sle] #4813tk

MEN2IoH S E 7t

AeaidE e Gl B 53 edEAY] wE2 <
8 WA7Fse AEiAlS] el Yde Hrkehe el (US
EPA, 1992). &= SRS S B2 o7 3 AeA 9dake] 54
W tEE AR R Hkehs 78 @X}E’ﬂ SR AAA
TR AREE A Q) (Slater and Jones, 1999). ~37d ©
A2l s el GEEA el o277k AJEl sl
/3571l digt AAZA W Ee] A=A (Solomon and
Sibley, 2002).
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SIoxI4 e

AeiAg e trsekel wE:E
HE 2z ARl AR, B ) 12 Aok
TEE ZF A Fo Oist 54 F314 (toxicant reference
values; TRV)Z UFolA 2HJ83it) o= 27] A=Ed
WAL flaErtEA, 2 seREE flE A v &
2 2 (1) o Ysf A=SIATE (Hela ef al, 2005).

T4 Y sk
RO *9% (ng/L)  MEC, | MEG 0
i = Ey— = TRV, T LGCurEG,
(ng/L)

MEC;: &4 U AZF ¥ ()Y 295 (Measured
environmental concentration of pesticide i, ng/L)

TRV: %73 #1314 (toxic reference value, ng/L,
LCso- half lethal concentration for the 50% of the
population of the tested species or ECs- effect
concentration for the 50% of the population of the
tested species)

SEACR EAsh worel ti# fAsiArs A Fo
o g a5 Tt %k (RO 2%, Wt 2& 4 ()
o laf A=Ak

HG : 5% 54 %o @914 fald 98¢ 7+ ¥E
(Hazardous concentration for 5% of the species)

m: T T 5

Xm @ Lngk o2 A%kE LCs or ECso @52 Jd

kg : $1hF 745 (Extrapolation constants)

Sm: LngkO % ¥ LCs or ECx #4599 E58A

4k A3k Aldenberg 7 Slob (1993)°14 #1418t 1t
el GJal] 50%9F 95% AFE FHEE BF A8ste] A
stolth 34 7o ol AAAQ £ T w2 E e
HCsatell A3k el L1aliAl+
ERQ)E H7Iet3lth ol thad) 22 2] (4)o] <Al &
A2 AEE wof] 29 FXE HGE WrojA APdst

oje

5t

(ecological risk quotient;

Hat AT 54 40 ) llE Bl @ 84 uE
e AR oA #4

.E_]-Esxg

3 RS Algoih

MEC MEC

ERO= HC, = exp(x,, —k,s,) (4)
B 5o U] AR £ Fol Aok B QI3
he BE (0) SR BEEH Adslaly

1 (5)°ll I8 A7kt (Steen et al,
1999; Hela et al, 2005; Qu ef al, 2011).

)
rO
o=
E 3L
o
12
ofo
ok
Aui
)

o,

QL
U

HAEE Asore] sRREs Y F
o 275t} 254 *gﬂH?SH”
H7Ve F-83I9Itt (Steen et al, 1999; Hela et al, 2005).
= AAR (endpoint)ell et Zh=
x5 7MY ¢tk (Kooijman,
theket # T2 =4 A
7 =

>
fu
o
r

4
o,
of¥
iy
1o
it
ox o

1987). &% Fok o

(LCso or ECso) i§ _JZ_/‘]'B‘]J] .ﬂ“ESH = oq%k/l ‘Lﬂ_x'—lL“JF
FUAE olGAAT: SAITE depls RxoN 4
+4 95%% Hatal, 5% 74 Foll FaiAnt faleh o

IS FE 5 (HG)E thadt 22 2 (3)°ll <=l Adst
ok (Aldenberg and Slob, 1993; Steen et al, 1999;
Hela et al, 2005; Qu et al, 2011).

HCy =exp(x, —k;s,) 3)

el
k, /1n(95/5)s 5)

ot el FE(0)S Fet woEA, ey F2 4
6)°ll 23l F71=3Uct (Steen et al, 1999).

=S AT S A A D A,

iy <iy <o,

A ]+ =D A, + Ay ++ 4]

A

2
??
il

|
%
ofr
ﬂ"
™

= 54 ] 507130l Fok vl

7191 4gell= A Aol BAE Holom, ok 19l 649
+ AtAl 4% (isoprothiolane, iprobenfos, thifluzamide,
iprodione), %4 2% (diazinon, phosphamidone), 1|3
A|ZA] 3% (oxadiazon, mefenacet, pendimethalin)©| HZ%]
%It} ©] = isoprothiolane, oxadiazon, iprobenfos, “d+:¢]
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27} 45%, 27%, 8% AERIEE KT, 1 9] s
9] T 2~ 6ulck i 5o 347101 99 A7l v}
AR 2tA] 4% (isoprothiolane, hexaconazole, iprobenfos,
fthalide) 2} #|%#4] 2% (oxadiazon, alachlor)®] &% 0H,
£73] isoprothiolane, hexaconazole, iprobenfos, oxadiazon 3
B2 HAENTT} 2 76%, 45%, 20%, 10%2 ZAFERA, 1
O] A 4~8%E Skt webA, & Aol AYElLlE Y
71 S8 AAE e isoprothiolane, oxadiazon,
iprobenfos, hexaconazole & 45 %A A7|H HETE,
AENE, W HE3H= Table 19 A

N AZERE BEA 74€ﬂL 5ok %.LL}E—E 3
< A" flsid A3t mE:dve s Akksto] AER

|

=¥ 4T 5ok AR HENE
99 44719 45%M14 76%% S7Fst Zﬂoj EO} A4 0.
2 71Z50] =0 ool S of 2= 9t} Oxadiazon AJH-&
60l 27%°14 994l 10%E 74313131, RIE iprobenfos
T 6¥oi= 8% 9LolE 20%= HEWTIT S/ 4
s Hoj=lt) Hexaconazole A2 690l AZEA &

koL, 9ol 45%% AWt @A S7FeIi: &
T 79 W 4Fel g B HENEE 14~59%, B F
T 017~099 pg/L, A4 2 Hol = 9= 001~
5.55 ng/LE ZAFESIth Oxadiazon¥} iprobenfos “3+-2]

5% 70| isoprothiolane¥} hexaconazole®] &5
=of nlE) ozt =ikt

=M Bo| SHU

zAQl 8 ForAM AEASHAECR B 27
(algae), FENZHIAECR WiREHE TEWS (Daphm’ar
magna), 1 FE 578 Y (Cyprinus carpio), TA17N %

o] (Rainbow trout), 12]1
limnocharis)E 17435tk
Alell dntA oz Faxshy, vj= $4% (US EPA)S ZA1H
27719 (OECD)ellA = el dd 7 3shk= vl ol
o] Adet Fow delA vk 7 A £ 5%k (LCx or
ECso)2 71 w2 72 A8313l 1, olelst Ak=+= US EPA
ECOTOX database, Tomlin 5©| #/%3t The pesticides
manual (2009), 18] 1 Pesticide Action Network (PAN)

pesticides databasel] <7133t} (Table 2).

¥45+?] Bog Frog (Rana

o £4 FES AT 5

Table 1. Detection (%), limit of detection (LOD), and pesticide residues in 50 agricultural lakes

June 2007 September 2007 Total (June + September) 2007
.. LOD
Pesticides Detec Mean Min.~Max. Detec- Mean Min.~Max. Detec- Mean Min. ~Max.
(hg/L) n (%) O (ug/L)  tion (%) ON¢ (ng/L) tion (%) " (pg/L)
(ng/L) (ng/L) (ng/L)
Isoprothiolane 0.01 45.00 0.09 0.03~.42 76.00 0.22 0.03~0.90 59.00 0.17 0.03~0.90
Oxadiazon 0.02 27.00 1.09 020~555 10.00 0.59 0.21~1.48 18.00 0.99 0.20~5.55
Iprobenfos 0.02 8.00 091 022~1.24 20.00 0.30 0.18~0.38 14.00 0.42 0.18~1.24
Hexaconazole 0.01 - - - 45.00 0.17 0.01~0.66 22.00 0.17 0.01~0.66

Table 2. Toxicity reference values (mg/L) for different aquatic species exposed to pesticide residues in 50 agricultural

lakes
Phytoplankton Zooplankton Fishes Amphibians
Pesticides Algae Daphnia magna  Cyprinus carpio  Rainbow trout Rana limnocharis
(72-96 h ECs) (48 h LCs) (48-96 h LCso) (48-96 h LCs) Bog Frog (48 h LCso)
Isoprothiolane 458 19.00° 11.40° 6.80° 7.79°
b
Oxadiazon 0.004° 2.40° 320 1.20° 250"
(Minnow carp)
6.05" 16.50°
Iprobenfos  (Pseudokirchneriella 0.82" (ECsp) 18.20° . 6.31°
. (Catfish)
subcapitata)
5.94° a c
Hexaconazole 1.7° 2.90a 340 6.35

(Minnow carp)

*Pesticide Manual, 2009; "US EPA, ECOTOX; “Pesticide Action Network (PAN) Pesticides Database
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0.50
0.40 -

0.30 -

0.20 A
0.10 A

0.01

Sum of RQ

0.00 -
Algae Daphnia Cyprinus Rainbow
magna carpio trout

Bog Frog

Fig. 1. Ecological risks based on risk quotient (RQ)
method.

=5

3 Bx =9tk HEE IRl w3l e 4 N F
°] RQ W= 376 X 104~247 X 10107 Ak
Sanchez-Bayo & (2002) A¥e| W=H, RQ = 1.0

=2 9814 (high risk), 0.1 < RQ < 1.0 o F3t ¢
A (medium risk), 72|31 0.01 < RQ =<0.1 ]
9 (low risk)S LFERALE o]fdt A ul2
M HEE wedwe] el dist e 3 sl

E R

ol gl Aoz F7hE .

RQ Wl 2A% 4 52 flaiA vl A s
O] ARl 710 %= Fig. 2.614 A8k, o= A 9
e S7HIE sk e 118 E T Qe ARE AY
$tth. Oxadiazon} iprobenfos “Jit¢| isoprothiolane ¥}
hexaconazole®| H|3] A o2 =2 Q3 7|9%E et
WStk 53] oxadiazons 35, ©1F, ZE|al Aol
ok 2l 711%=7F @A S %8k, iprobenfose- & =W
of disll flallde T7H7IE F 71 8RloR Ageith
Z5el tist A3 99% ol/de] AlxAIQl oxadiazon®l 2]
3 frdEdled, 279 T Askel g G e
Alsh= & vkt Y Fdehs ZloE defA Stk
(Hager and Refsell, 2008). Z=5+= 5= AEiAIS] AAbAFZA
A Fadoln, HoldHE Fe AnjAke] Fa ol
(Parish, 1985). o177?l Jol, A7 Foi, 1e]ar FA7<l
Bog Frog (Rana limnocharis) &°l WX % =& a4
S Yehle $99%0] oxadiazon®Z FAIESILE US.
EPA R¢] wt2W oxadiazon< o5, 53] FA7] $0fof
st SRS o =2 Sl (slightly higher risk
category)= 7 AWC® #skal Stk E3H European
food safety authority (EFSA)°lX+= oxadiazon 4o %=

835

50 K Y

R [R5

o R [
2 RSRA
; 53
s 00 18058
< £
g RS
L RSA
2 a0 5355

E (XY kS

£ [SoSoSo e %

& RRH 18

3000 SO e %0 %%
RS R

X
X

5
R
X

20 4

85
KKK
%

X2
0
X

3
[
1%e%%

[X

%

S
&

Algac Daphnia  Cyprinus ~ Rainbow  Bog Frog
magna carpio trout

= Isoprothiolane
S22 Oxadiazon
B Iprobenfos
EEEEE Hexaconazole

Fig. 2. Contribution of detected pesticides to
total ecological risks.

ok ol A=Al A dEFE F= Aow BuHsith
Iprobenfos A2 + A= 5 & EHF FolA 05 mg/L
o M w54 wE 5 52 SAYEES Rasisid
(Kegley et al,, 2008). Isoprothiolane?} hexaconazole®] Tt
& 78 T2 fl8l 7|01 %= oxadiazon?} iprobenfos®l B]3|
Aoz A4 skt Park & (2008) Aol oJshd, 71
WA S Uehils 27 591 pseudokirchneriella
subcapitata®ll et 72Xt ECsoft 5.87 mg/LOE
butachlor, molinate®] H|3l] ¥ 2 ZAJFgo] Tt ==
o|t}. Isoprothiolane<> W AUl A=tAl2 thgF AR-H L,
AA Zot T 51%%5 A8t (2R3, 2010),
olg g Aol AR A, I7E S8 fEE 7ol =
= Ao HH I YA (Lee, 2010), 4 Fol tid =
Qe T8 AA & Ao AR ] 72 3k
AL EPIZ iroprothiolane Aol Thet EWITE=
67.5%2 WA, 8 Foll Tt 918l 7104 e = 0.1% ©]
3}, BHES 0.05% ©13), o1 0.2% olakE AR (Lee
et al. 2011). Hexaconazole T3t 25, EWE, 12|al offFol
st 213l 71915 22 0.03%, 0.1% ©l38t, 1]l 0.2% ol3t
2 eI (Lee et al, 2011).

0.50

. June 2007
=1 Scptember 2007

0.30 4 Em Total mean 2007
0.20
010 ] ﬂ

0.01

0.40

Ecological risk quotients (ERQ)

Isoprothiolane Oxadiazon Iprobenfos Hexaconazole

Fig. 3. Ecological risks quotient (ERQ) of
each pesticide based on HCs data.

SYETE Fuche 37 7 Ul HEE soRdEel s
At Y131 (combined ecological risk) & H7}18H7]9]
3 A T B HuAE 21— 2AAE By E 788
a1, FOIRE SR e, 28] kel gist




Ecological Risk Assessment of Pesticide Residues in Agricultural Lake : Risk Quotients and Probabilistic Approach 321

WHEES BlE 0 2 HGE AP35 (Table 3). HCsoll ot

100

60

40

Contribution (%) to ERQ

20 4

June 2007 September 2007 Total Mean 2007

W Isoprothiolane
2529 Oxadiazon

EEEE Iprobenfos
EEEE Hexaconazole

Fig. 4. Temporal changes of proportion of
each pesticide to ecological risk.

2.0 4
] I
0.0

June 2007 September 2007 Total mean 2007

Probability (& %)

Fig. 5. Combined ecological risk of pesticides
in agricultural lake.

50% A% T2 3.22 X 103~3.24 mg/L8} 95% A1
THEE 1.87 X 10°~0.79 mg/L3{th Oxadiazon 732
HGCs#to] 7Hd v ke 15903, iprobenfos “d+ B3k
isoprothiolane?} hexaconazole®ll B3l W= HCske LFER]
Atk oli= T4 U oxadiazon¥} iprobenfos =zl tist 4
F=9] Sladol == 7hsde] Sl Alo® w2 - =
AXE BEZ 7P HGs ARl 278l 34 9 U A5
SRS T BEE HGE ol A3 AsielsiAl
T (ERQ)E Fig. 3.0 AABISITE & 482 sepditel tigt
ERQ< A EH, oxadiazon o] BE AldelA 0.18~
0.332] ERQ#t2 HER o] 3918 o 7w glon,
71 9] /3H-52) ERQ W91 665 x 105~146 x 103 07 wh&
Qe 7Rl 0015 FR e ghs BTtk o= 34
T U AEH sl $57F HGsake 296kA] 49k,
webr 2 AtellA] A =48 Foll st Slel7bsd /1A

1t oxadiazon Ad¥-ol i3t 34 9 U A4 ZUEHRHS

o 7t Q7 EAE sk, gEEH T Ad A
el Slaoll thet 7P s 7101 eE ARHAIQ] Holel] wpe}
ZARISITE (Fig. 4.) 627 9 Al7]ell #AI$10] oxadiazon
o] 99% olde] e S8l 7|01 s HoFglt) 2007 $4
T Y] HAo® ERQe gt A 7] =& oxadiazon
(99.6%) > iprobenfos (0.31%) > hexacconazole (0.04%) >
isoprothiolane (0.02%)%= ARSItk &4 0% 78 goto]
A0 EAlsh= Zlo] ohd 34 79 o] E3he FElE EA
afle A, 8 Foll iz flsigE< Fig. 5.0 AAeeith
A o] Slal e e FES 69 2.40%, 9 1.82%, 2007
d T Bt 241%2 F7FESITE 20073 4F soPdRo] 4
T U ARS8 Fell st Sl FAEAE
B353l7] $J8] US. EPA Office of Water and the Dutch
National Institute of Public Health and the Environment®]|
A A% 818 7Kt 5% 71EE 2R 2 Flow Bt
AT} (Steen et al, 1999). 18}, soFdFo] HCsatoll 3l
W2 FEE AT sy, 3 FoRE 1w
s A T2 A ALl el st SEE4R Bk
HEEA] @31t Oxadiazon®] -9, HCs#kell vlsl 241 w2
SER AFHAN, el tisiMe 23 E FEoE
B7EESl AL, olel wet 2R/E Ho| I oE Aok thE
T T HorES 59 Sl 7S wiAlE = gl
T3k 9719 25712 SE A1 29lef| o8 Feldie] Frt
0= o Y (Qu et al, 2011). T4 o] AL A7]oll=
HEE oI 7t ok 97]el vlsf A o= 2la)
7Fsdol AR 5 S Aow gddth 34 9 o A
A dE 7 9 HelE st AAAA Al QoA A
e Al Qe de = wede] e A s
3t Azl g o7 wekEh e, B dteflA] 34 5
ul 4 Fell it Sl E dske die 2 7 Ale
0] itk AA, HENE7L Bl A 52 FoF 450l tialixRt
SeE7E FasIsl7] whieel, AAAQL Slsi/del vl 2
7F 7FsAE Stk 4 9 W AHEE 7o Al vkt
TrellEge aelst AR s AEls st oA o)
S 7107 gkt 5, o4 9 o] woks vIES B fislE
A Al - FRH O Zs BUER AARE FHAse] A9
313 Brrehhd, $4 o] 4= AeiA 2] flal B E Sl
A=A AR ARE Alwed s A0E
A, B IRl Sekslo] e fladS Bkl
HEAFEE (NOEQ) 9} 22 TS atas aefahA] Xt
Zolet. olgfdt WEAAE S} HEo] 5y I o uf 1LH
ol gt 54957 eqtETh

Table 3. Parameters for HCs calculations for pesticide residue in agricultural lake

HCs
.. X S, &z
Pesticides - "’ m (mg/L)
(mg/L)  (mg/L) 50% 95% 50% 95%
Isoprothiolane 2.17 0.54 5 1.85 447 3.24 0.79
Oxadiazole 1.13 0.76 5 1.85 447 3.22 x10° 1.87 x10°®
Iprobenfos 1.83 1.25 5 1.85 447 0.62 0.02
Hexaconazole 1.29 0.54 5 1.85 447 1.33 0.32
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