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Abstract The dislodgeable foliar residue(DFR) and dermal exposure for agricultural worker of four
pesticides were obtained by using the occupational pesticide re-entry exposure calculator(OPREC) model
during harvesting, transplanting, and weeding in strawberry greenhouse. The calculated DFR of strawberry
leaves were 0.02580~0.00109 pg/cm?® for abamectin 1.714% SC, 0.15005~0.00636 nug/cm?® for cyantraniliprole
5% DC, 0.10518~0.00446 pg/cm? for indoxacarb 7% WG, and 0.30039~0.01273 pg/cm? for pyridaben 10%
EW in the greenhouse. Agricultural worker’s dermal exposure were 0.37845~0.01604, 0.07913~0.00335, and
0.02408~0.00102 mg/kg/day for abamectin 1.714% SC during harvesting, transplanting, and weeding, respectively.
In the same order, 2.20078~0.09329, 0.46016~0.01951, and 0.14005~0.00594 mg/kg/day for cyantraniliprole
5% DC, 1.54261~0.06539, 0.32254~0.01267, and 0.09817~0.00416 mg/kg/day for indoxacarb 7% WG, and
4.40568~0.18676, 0.92119~0.03905, and 0.28036~0.01188 mg/kg/day for pyridaben 10% EW. The re-entry
interval was set by comparing the no observed adverse effect levelNOAEL) and the dermal exposure of
agricultural worker. The re-entry interval for harvesting were 4 days for abametin 1.714% SC, 8 days for
cyantraniliprole 5% DC, 11 days for indoxacarb 7% WG, and 15 days for pyridaben 10% EW.
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Table 1. The general information of pesticides
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o] Aol whg} DFRo] Hagithe 7P 0= hr-geko] Qt

A 527 22T o) A AU} 5ok AEA e
I3 A

AYsts A Ao 2ZH FA4PAe] woF =& 49
o] 2+ 4 Stk 7Hd ol th(Whitmyre et al., 2004).

oo B A1E u|= 3748 5% (Environmental Protection
Agency; EPA)] 5¢F =237} 4] Occupational Pesticide
Re-entry Exposure Calculator(OPREC, 2017)& ©]-&3}d,
v 2] AujE o S5 A 454 vdake2
W 27] 9o DFRA F2 447 7, o)A, AlxAY 55
st &9t Fore =2 AT 283, F2Y
A} )3 =&y} F2-8-ZHNOAEL; No Observed Adverse
Effect Level)S Hlaate] 27|17 (re-entry intervals)s
275kt

X oHd
NEEH
D718 JhIshe Rl gol, ExeFApue, shihby,

shif AP 52 WAlshe ofbHY 1.714% 345}
A, Alo|StERPL R ZE 5% BA A, AZAIE 7%
FFsHAL, FEIThl 10% T8 5 4AFS e E 51
o} 44 Z0] 1 FEE B YA AE S 0.0103~0.1200 2
ZIY(KCPA, 2020), A% 38 1 g2 7 1200 2H
2 SIAUTHRDA, 2020). 7t 5] NOAELS &9 552
el AEE SHAE A T Aol 7P w2 NS
& 9] NOAELS =, f-32]5%F4% (European Food Safety
Authority; EFSA)Z} v]=F EPAS] 7k A oA #|Qkst 2k
S AH&-EFATH(Table 1).

4 X7 (Dislodgeable Foliar Residue; DFR)
DFRE #3402 AN FFstd 77Ae
ARgsted <le] Rk 2 Sl FEE E F e

.

Formulation ALY Application dose Application water NOAEL
type (%) (kg a.i./ha) (€/ha) (mg/kg bw/day)
Abamectin SC? 1.714 0.0103 1200 0.25
Cyantraniliprole DC® 5 0.0600 1200 1.00
Indoxacarb WG? 7 0.0420 1200 0.50
Pyridaben EW? 10 0.1200 1200 1.00

ISC: suspension concentrate, "DC dispersible concentrate, “WG: water dispersible granule, YEW: emulsion oil in water, A.L: active

ingredient
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SN D& Y HEY7|2

SAAA Y] v =E 3 DFRO SRt ofujE) A7)
o] Aol wE} DFRo] ¥ah7| ol A|7ke] ghro]7| =
sitt. Bgk g At B eSS DFR] ol A3H o=
vl gtk AAll| 7128t} 22y 249 A 5 =&
< FAY Rl wet 9F JENET HEL ol mE
TCZ= A YebdthBrouwer et al., 1992). B]'d&h$-2
97] A FAPA ek HE e 78 > o)y >
A2 s=o|tHUSEPA. 2021). webd 7] vldahss
AR A9 TRl whE TCHS gElste] 9 =&
2o AE3E A3} oluleEl 1.714% A3rskAl o) =8 o]
2, AxAY B FAUA I =527 727 037845~
0.01604, 0.07913~0.00335, 0.02408~0.00102 mg/kg/day®]
NI, AfolRtERPd R ZE 59 EaMdAAlE 27 220078~
0.09329, 0.46016~0.01951, 0.14005~0.00594 mg/kg/day, ¢1=
AFEE 1% SPESHAlE 2 1.54261~0.06539, 032254~
0.01267, 0.09817~0.00416 mg/kg/day, T Thal 10% &
Ae 27t 4.40568~0.18676, 0.92119~0.03905, 0.28036~
0.01188 mg/kg/daye] ATHTable 3). E2QA} F - eZe 2
71% DFR¥} rRPIAR FoF Akl Auldste] vt
H10% FEAl > APIRIERTI R ZE 5% A AAl > 2
SATHE 7% QdrSHAl > oprbeEl 1.714% H3rsiA|
Sadbei=s

AR AEY7HE wA4Y FRC e AR

E 3

g yF=Eego] 27k 0.07913, 0.02408 mg/ke/day o=
NOAELZ} 0.25 mg/kg bw/dayR.th Sl 52kd#} 2|27
b dAe] Fa gisley, e Axgd wAA
¥ = Fo] (.37845 mgkg/dayC 2 NOAELZ} B} 1.5
v Eob AEY717F Aol Fasiich. wEbA, Fig. 1904

Table 2. Calculated DFRs of strawberry in the greenhouse applied with pesticides

DFR (ug/em?)

Pesticide Day after application (days)
0 1 5 10 15 20 25 30
Abamectin 1.714% SC 0.02580 0.02322 0.01524 0.00900 0.00531 0.00314 0.00185 0.00109
Cyantraniliprole 5% DC 0.15005 0.13505 0.08861 0.05232 0.03089 0.01824 0.01077 0.00636
Indoxacarb 7% WG 0.10518 0.09466 0.06211 0.03667 0.02166 0.01279 0.00755 0.00446
Pyridaben 10% EW 0.30039 0.27035 0.17738 0.10474 0.06185 0.03652 0.02156 0.01273

3 DFR,= DFR, x exp (-kt), DFR, = 0.25 x application dose, k (dissipation rate, %/day) = 0.1, t = day
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Table 3. The dermal exposure of pesticides for workers during harvesting, transplanting and weeding in strawberry greenhouse

Dermal exposure”(mg/kg/day)

Pesticides Activity
Oday lday Sday 10day 15day 20day 25day 30day
 harvesting 037845 034061 022347  0.13196  0.07792  0.04601  0.02717  0.01604
f‘;ﬂ‘},zcgg transplanting  0.07913  0.07122  0.04673  0.02759  0.01629  0.00962  0.00568  0.00335
weeding 0.02408  0.02168  0.01422  0.00840  0.00496  0.00293  0.00173  0.00102
harvesting 220078 198071 129954 0.76737 045312 026756  0.15799  0.09329
Cya‘;t,f/i‘“glg’mle transplanting 046016 041415 027172 0.16045  0.09474  0.05595  0.03304  0.01951
weeding 0.14005  0.12604  0.08270  0.04883  0.02884  0.01703  0.01005  0.00594
harvesting 154261 138835 091089 0.53787 031761  0.18754  0.11074  0.06539
I“;f,g‘?;gb transplanting 032254 029029  0.19046  0.11246  0.06641  0.03921  0.02316  0.01267
weeding 0.09817  0.08835  0.05797  0.03423  0.02021  0.01193  0.00705  0.00416
. harvesting 440568 396511 2.60151 153617 090709 053563 031628  0.18676
%{,‘/faé’;l transplanting  0.92119  0.82907  0.54395 032120  0.18966  0.11199  0.06613  0.03905

weeding 0.28036  0.25233  0.16555  0.09776  0.05772  0.03409  0.02013  0.01188

“Dermal exposure = exposure time X transfer coefficient x dislodgeable foliar residue/Body weight

NOAEL : 0.25 03 |

w/
4

Dose (mg/kg/da

o2 - Re-entry: 4 days

Abamectin 1.714% SC

y = 0.3785¢ 010

Time(day)

Fig. 1. The re-entry interval of abamectin 1.714% SC for agricultural worker during harvesting in strawberry greenhouse.

B uioh o] FHAYY FAYA I = EFS A5
& 891 2RI ol 3lel ARY/INS WA A 42

O H '%
o]t} AloltERIZ| ZE 5% A AA = o]} A
ZAe Ay v)ieZeko] Zk7t 0.46016, 0.1400 mg/
kg/day©.Z NOAELZ} 1 mg/kg bw/day Ht} Stol z1&97]
ZF 27go]l da gllot, Al Axgd AR
I3 =Z7o] 220078 mg/kg/daySE NOAELZL BT} 22
v ol AEY71ZHS AR A3 8UoluTh(Fig. 2). 1%
AFHE 7% SVEFsAlE oldolu AlxA Y-S Axgd T
H-Zako] 747} (0.32254, 0.09817 mg/kg/dayS- & NOAEL
7k 0.5 mg/kg bw/day B} Yol A&7)17- A4 D
Mob} _/{:g}ﬂﬁp_ AL41:L01 h:zLﬁx]. ;q_]_ _J_gaoko
1.54261 mg/kg/day© 2 NOAELZ Bt} 3u] Zo} A&7
S AAE A 1Y) thFig. 3). Tl 10% S&
o]

u A% ool AzAdE ATYY WHwEe

N

Z} 0.92119, 0.28036 mg/kg/dayS 2 NOAELZ 1 mgkg
bw/day BT} Yol A&4717F Aol 8 gllov, 5
e Ayrre] Exalz)l mi w=ZgFo] 440568 mg/kg/
day® = NOAELg: HrU} 440 o} AEY717H A4
A3} 159 0|t (Fig. 4).

vl 10% e AfoltERME ] ZE 5% A
HA= NOAELZLS ZA|vh Abx ke 2ol 10% &
A7} Alo|QtERILE| ZE 5% A AA| B} v Eol
G2 AP 717ke] oF 24t 4A veRgTt. g, T8
thl 10% FEHA12] NOAELS opubelEl 1.714% A/d<=3}
Aok AFAEE 7% AdT3HA| Bt Z42t 4, 20l @A v
)ﬂ—ﬁ"‘lkol 71—71- 12, 313]] l\:%o]. AE]Q—HJ 10% _IC.|>_ ],] lzx]—
AAF AED717k0] olupHEl 1714% AAdsiA|9l Q1 =AL
FHE. 7% QARSI Boh ZbzE oF 4, 138 O Z2A) Vet

o olRe HAo] Be BOS TR YTakW vl

L
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Cyantraniliprole 5% DC

y = 2.20080 105

)

NOAEL : 1 Z 15
Re-entry: 8 days

Dose W

©
wn
1

o
=)

0 5 10 15 20 25 30
Time(day)

Fig. 2. The re-entry interval of cyantraniliprole 5% DC for agricultural worker during harvesting in strawberry greenhouse.
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Indoxacarb 7% WG
15 9
= 12 y = 15426710
=
El
MNOAEL : 0.5 = 09 A
@ Re-entry: 11 days
& \Q6 -
O S~
03 -
U’U’ T T T T T ’
0 5 10 15 20 25 30
Time(day)

Fig. 3. The re-entry interval of indoxacarb 7% WG for agricultural worker during harvesting in strawberry greenhouse.

50
4 Pyridaben 10% EW
40 4
= y = 440570105
- 30 4
I
=
‘g.
w 2 20 Re-entry: 15 days
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00 T T ’ T T r
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Time(day)

Fig. 4. The re-entry interval of pyridaben 10% EW for agricultural worker during harvesting in strawberry greenhouse.

S FEgo] wobd FHUA A4 APelthBrouwer 7o) wek DFRe] AYH O 2t /et 4%
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33} (Sankaran et al., 2015; Li et al., 2011; Krieger and
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