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The Study on the Pesticide Exposure Scenario
and the Risk Assessment for the Rice Field Birds
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Abstract Rice fields are an alternative habitat for natural wetlands that provide a variety of food for wild
birds, but there is also the risk that pesticides applied on the paddy fields will be exposed to birds. Currently,
the risk assessment for registration of pesticides in Korea is evaluated only the exposure of pesticides due to
crop intake of herbivorous birds, so the risk assessment of carnivorous or omnivorous birds is insufficient.
Therefore, in this study, exposure scenario for pesticide was established for birds feeding in rice fields, and
risk assessment for some registered pesticides was conducted. The worst case of exposure scenario was
assumed that the birds eat only fish exposed to the maximum concentration of pesticide in the rice field
water during the rice-growing period. 15 pesticide products were selected for the risk assessment, and the
toxicity exposure ratio (TER) was calculated for each product. As a result of risk assessment, 6 products of
imidacloprid were regulatory acceptable risk, but 8 out of 9 products of carbosulfan were unacceptable risk.
In particular, 5 out of 9 products of carbosulfan were still unacceptable risk even after 5 days of application
of pesticides. If the results of the pesticide residue analysis in the real paddy fields and appropriate risk
assessment criteria are applied, it could be used to improve the risk assessment method for wild birds by

application of pesticides.
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M B =g olfste 2FE Sofubal SUth(Elphick and Oring,
1998; Parsons et al., 2010). A3l Ate] 97g]l= W7

oY =2 AAl FAY 15%F AA 8L 9o, =& o Hol& T3] 95kl 50-100%7t =& ©l83hH, o|g
AFER ¥ Ag7de FAHAE 48 mFe 53 gofe] o} BAQ] 40%= HH O =o| A Hols ¢
ZE offel 2 HolE AT, HIAS7II Agole o= Zle® BarE Hb 3lrk(Longoni, 2010). 53] =3}
SHYNATE 24 Eo] FFr RS} oY R 5 AEE A ZoAM = AMA EE 70l A 495 2F/ F 22%°
AA WA 55 Ho|E AFTHNam et al, 2012). ©]3 e 1150] =2 ol&stal slom, MA 279 31%
g 2FES T =ollA A2lske o] opd Holgd-Ert 7b =l AFEe ZeR WAEQtH(Fujioka et al,
S 3= Ao g 4 A Ak(Fujioka et al., 2010). 2010). Eve; oA 7 Bol FH = /e oL

22 AR AR ske] AAEA ] AN A2
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2], Heles, Ay, =gkl R, HER, AT, Ao
715 5 2E (Park et al,, 2009), =& FARE o] &3l

5 T Ak A A9L ol&ske Ao, =
o 25 W Eolu oF T §H9S °l8dke 2Re A
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ZF F 39.4% A=°]tHKim et al., 2013). ©] 5 = )
712191 49914 109 Aol TF BB4 wol7t B3t
of Wz £F7t = FaE HolHR ASBTHLee of
al., 2012; Son et al., 2018).

gy olgd 276 = o8 2R FF =& ¥
Be = 7 Atk fRuE soF AR 20109 11.8
kgha® 2 o] 5 =] AJito] AREH k2 2.6 kg/hadl 7
3}

= 27 A5 H ApE sl wokS AES whllx
o] &F T T =2E F UL FYo] =
G2 Fol wet i & 5 AUrk(Parsons et al., 2010).

[e=]

[¢]

Foll gk ool 9F & 7P 2 dEiA sl 22 DDT
I

2,
=)
ﬁl
[N (L=

lo,
e
By f
4 o
|
X,
o
P
£
(=]
o,
o
0,
ul\)
2
e
ol
2
=)
&)
H
ol

Z1daA AsAe Ax B AR SAENeY, 54
= o)
A

oM AFRAER7IGRAL] Fofol FEd] AEHL

THMineau, 2002). 3HA13F @A) =] 5F 553471 A
Foll gk e B 7k FoFol AxE 73R &S of
RBz2F7F 2ol HFshe 7+wE 7Hgste] HrkE L gle
R olf 5 TEA Folg 45 &4

Z5 tist Bt §58 48|t

2y F : Q
Z A2t o] AAoH Y RE Fopo] BEL ol
A Hol BB st 02 /Hgsidt. of ) 279
ol Holg A 2w 94

A4S AT,
Toke] o]2% &3 (Estimated Theoretical Exposure, ETE)
o o} 2J(EFSA, 2009)2.& A=313ithA] (1)).

_FIR
ETE =22 CxPT (1)

ETE = Estimated theoretical exposure [mg/kg bw/day]

| ZH0] - X1 - o]

L

FIR =Food intake rate [159 g fresh fish/day]

bw = Body weight [1000 g bird]

C = Concentration of compound in fresh diet [mg/kg]
PT = Fraction of diet obtained in treated area [0~1]

o} Fo} o F AF ZFete] Holrkes ejste] 2ot
L T AEH R ZRE T AEA A A Hol
o] 719 glo](PT=1) 91FE A3(1000 g bird, 159 g fish/
day)st™ ol HolAERl ofF F FF FE(C=PECsy) AF
Z2)(EFSA, 2009y tha3} 2ohA] (2)).

PEC;,),= PEC,, 0, < TWAx BCF )

water

PECgy,= Predicted exposure concentration of fish [mg/L]

PEC, .= Predicted exposure concentration of water in
rice fields [mg/L]

TWA = Time weighted average [0.53]

BCF =Bio concentration factor

=B AMste olf T =& FE(PECh,) 5 =&
% &% FEPECue)E 10a A9 4 5cme] =89 5
oF L2 AAIATHA (3)). Y A9 ofFAEEEA
F(BCF)= &< dlo|EjH| o] 2 (Pesticide Properties DataBase,
PPDB)eIA 5] ghtt.

PEC

_ _Application rate(mg/10a) 3)
water — Yolume of water(L/10a,5cm)

3B A7) S AgEEske s A 2 A
A

717} sle] FAd3t 7~840)7]

vg2 ZERAAS(crop interception fraction=70%, Ter
Horst et al., 2014)E A4 3}0] PEC, . AFECl BFF AT

QAsha BI hY S M
-

SECEES

BEA H18 B 35EE F ATPWY 27 3 7}
S0 v FARA 2 SRAAA S A 9

s14 B2k O ok ARSI 1 % 55 E5 )
Be(ER o) B e olntEezeEs) ua
Holgom], 45 sy W7t POE opgFEY s

RS 6o 7IEAR FREE 95 AT
(Table 1).

2o "It

Z79] Fool| tht flaAd& =A):=ZH](Toxicity Exposure
Ratio, TER)E At&ate] H71elAthA (4)). B7H &oF
1559 7t WA o] met =Z3HETE, 4 (1) 4t
ZsISith. 7HASs otER B FAHZRFAETE
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Table 1. Information on the application of pesticides and factors for calculating the pesticide concentration in fish
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Content of a.i

Application rate

Crop interception

PECwater

No Product %) (ai. ¢/10a) Application method rate (%) (mg/L) BCF
1 Imidacloprid SC 8 24 Spraying to foliar 70 0.048 0.88
2 Imidacloprid SC 8 2 Spraying to foliar 70 0.04 0.88
3 Imidacloprid SL 4 3 Spraying to foliar 70 0.06 0.88
4 Imidacloprid WP 1.6 24 Spraying to foliar 70 0.048 0.88
5 Imidacloprid WP 5 2.5125 Spraying to foliar 70 0.0503 0.88
6 Imidacloprid WP 10 3 Spraying to foliar 70 0.06 0.88
7 Carbosulfan EW 12 120 Scattering on surface i 24 990
of the water

8  Carbosulfan EW 12 60 Scattering on surface - 12 990
of the water

9 Carbosulfan GR 3 120 Scattering on surface - 2.4 990
of the water

10 Carbosulfan GR 3.5 35 Scattering on surface - 0.7 990
of the water

11 Carbosulfan GR 35 105 Scattering on surface : 21 990
of the water

12 Carbosulfan GR 4 120 Scattering on surface - 24 990
of the water

13 Carbosulfan SC 20 30 Spraying to foliar 70 0.6 990

14 Carbosulfan WP 5 7.5 Spraying to foliar 70 0.15 990

15  Carbosulfan WP 20 30 Spraying to foliar 70 0.6 990

A(LDsp) &<F Hlo]EfH|o] 2 (Pesticide Properties DataBase,
PPDB)elIA] ZAFSISATE

TER = LDsy/ ETE

TER = Toxicity exposure ratio

Q)

ETE = Estimated theoretical exposure [mg/kg bw/day]

LDsy= Lethal dose 50% [mg/kg bw]

913149 B

RLN .

Zo

=W 5 55 B771E(RDA, 2020)

o we} SAL=ZH(TER)}F 1 l3kel A Ssiidol =t

3 AT

Table 2. Calculation results of estimated theoretical exposure (ETE) and toxicity exposure ratio (TER) of pesticides

No Product PECgn (mg /kgll;l\gw day) AClz;elg/llié tl(;‘f/l)cny TER
1 Imidacloprid SC 0.022387 0.001068 152 142339.5
2 Imidacloprid SC 0.018656 0.00089 152 170807.4
3 Imidacloprid SL 0.027984 0.001335 152 113871.6
4 Imidacloprid WP 0.022387 0.001068 152 142339.5
5 Imidacloprid WP 0.02346 0.001119 152 135830.9
6 Imidacloprid WP 0.027984 0.001335 152 113871.6
7 Carbosulfan EW 1259.28 200.2255 10 0.049944
8 Carbosulfan EW 629.64 100.1128 10 0.099887
9 Carbosulfan GR 1259.28 200.2255 10 0.049944
10 Carbosulfan GR 367.29 58.39911 10 0.171235
11 Carbosulfan GR 1101.87 175.1973 10 0.057078
12 Carbosulfan GR 1259.28 200.2255 10 0.049944
13 Carbosulfan SC 314.82 15.01691 10 0.665916
14 Carbosulfan WP 78.705 3.754229 10 2.663663
15 Carbosulfan WP 314.82 15.01691 10 0.665916
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Fig. 1. Calculated ETE:s for 15 pesticide products of imidacloprid and carbosulfan.
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Fig. 2. Calculated TERs for 15 pesticide products of imidacloprid and carbosulfan.
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B3} AR 1FR(% FHA)S @A S W7l F o) HHE A% B =2 Ao Aol 4B
F(TER<1: 91314 920 ek slahol wioke 9bs  sbgste] ARSI 5o 15E29] 25 3L Bhhe
ATK(Table 2). o7 A3 27 Sl $E7 e RS A, Hoke] A% T, fEARe 3 2 EAo)
2 g7he 7hEAR 8FR] e FRAAE JHR AR 8 27 =& 5o FRE 7ol whet f1el
ZR540] ontgRZas B 1M Fe woH, 1 47t Aol 2 A Ak,
T 6u 5 A 2 QAR HAT A g A
APl B =2 F =EFEE o} ontERZE I AZte| Zotof ME 5% &
SA:=EH] zto|7t Zithk(Fig. 2). 7hEAR F5 T A4 55 F5 S e H7F e Al
FAR WA 1553} b 25520 A dAl 2 7he 7R 9F R0l tiste] woF AX F AR
He A F =5 & =E3sEe WA 2 F 433 of we a4 % obr 7] 9jal 5 7hEAdue]
A 1F5H T3 1552 F88E el 20%E 5% 7 THYEE W3 o] FF = Akt
Ao vlE] 2/ =EFo] o} Yaie] =& Zoz ¥ (Table 3).
7T =ollx] HoldES ke 2F/E R =& 7HARS] 5 90% A LF(DTy, )= Bt 5L
Table 3. Risk assessment results of carbosulfan according to residual pesticide in rice field water
ETE ETE A ird tox-
No. Product (0 day”, mg/kg (5 day” mg/kg Cuteict;tyd ° ((;F f;;a)) ( 51;;31;))
bw/day) bw/day) (mg/kg bw)
7 Carbosulfan EW 200.2255 20.02255 10 0.049944 0.499437
8 Carbosulfan EW 100.1128 10.01128 10 0.099887 0.998874
9 Carbosulfan GR 200.2255 20.02255 10 0.049944 0.499437
10 Carbosulfan GR 58.39911 5.839911 10 0.171235 1.712355
11 Carbosulfan GR 175.1973 17.51973 10 0.057078 0.570785
12 Carbosulfan GR 200.2255 20.02255 10 0.049944 0.499437
13 Carbosulfan SC 15.01691 1.501691 10 0.665916 6.659158
14 Carbosulfan WP 3.754229 0.375423 10 2.663663 26.63663
15 Carbosulfan WP 15.01691 1.501691 10 0.665916 6.659158

* Calculated using the water concentration at application date
® Calculated using the water concentration after 5 days of application
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Fig. 3. Comparison of ETEs for 9 pesticide products of carbosulfan calculated using different water concentration; at application date
and after 5 days of application.
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