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Determination of Pre-Harvest Residue Limits and Evaluation of Pre-Harvest Intervals
using a Probabilistic Approach in Greenhouse-Grown butterbur

Da-Yeong Gwon, Jeong-Woo Shin, Hye-Rim Choi, Hoon Choi*

Department of Life and Environment Science, College of Agriculture and Food Sciences, Wonkwang University, Iksan 54538, Korea
(Received Jun. 18, 2024. Revised Jun. 20, 2024. Accepted Jun. 21, 2024)

Abstract This study aimed to identify pesticide residue characteristics and assess appropriateness of pre—harvest intervals
(PHIs) in butterbur. Registered pesticides for butterbur, fenitrothion, fluopyram, and thiacloprid, were sprayed in two fields

according to the guidelines of safe pesticide use. Residue levels were analyzed 10 or 14 days after application, including

the PHI. Over the study period, initial residues decreased by approximately 80-95%. Biological half-lives were 4.1-4.9

days for fenitrothion, 4.2—4.9 days for fluopyram, and 3.7-4.8 days for thiacloprid. Ten days prior to harvest, pre—harvest
residue limits, derived from the upper limits of the 95% confidence intervals of dissipation rates and maximum residue
limits, were determined to be 41.72 mg/kg for fenitrothion, 41.67 mg/kg for fluopyram, and 53.09 mg/kg for thiacloprid.
Residue reduction intervals (RRIs), estimated probabilistically from initial residues and dissipation rates, were within the

currently established PHIs. Fenitrothion (field 1) and fluopyram (field I) were the exceptions, where the PHIs were above

the 92nd percentile of RRIs.

key words: Butterbur, Pre—harvest residue limit, Fenitrothion, Fluopyram, Thiacloprid
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7| FH3tZ Qg Auf7hs 2o Wakel oA M=
el 5o o s F¢ Atelo] ZastHA HAA A o2
AFREES IFHAL QlTk o] 2fet Yol = AR S
TUAIZIAL FAES FIANE 5 =S bt w4 7]501
eI QIAIRH(Lee et al., 2015), FoF Ad) U] T4
E7HAT A =M A 915 FA8EAL THKim et al.,
2009). FoFE WAl=/ES 7HA L 9l Fiks W A=
A3f Aol B3 W= S FEAA 7o
2H| Ao QPAERMES o785kl Qlth(Yang et al., 2020a)
uebA], AR A = B AE F7Fe ohAE

WAL FHSART 2l Aol A 5 AbEe] e 2
A7) S8l 2 S ol A SsoRelaAe 7|2t ok
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ZH5R38]-87]&(Maximum Residue Limit, MRL)E 443}
FARE T QA S AAI A o2 Fejstal Qlk(Park et al.,
2018). FoF ebdyte] o] deto 2 o= AR, 447
soFol| thsff MRL& A E|o] glom sike £-8 Al Zbaof
AT MRLE Z23F6HH Q7 9 7] A &6k QIeMFDS,
20240). MRL /8ol 2 7] A 4] Salol
aboigh AAA EAS 2l 4 L, FAFel 2ol A4
FARES 5 2 AH|7|Tto] Zrof H 7| E] 7] o] Ao mF
AH|E| B2 AYAERERL AH| 2} o) A| A A, ALl A w] )&
2|ax3fs}7] 913 714191 o] g F-E|o] Yith(Hwang et al.,
2019).

SoF 2ol e g E Hasteta AP E
ZF3tsl7] Yol FWoll A= MRLIF= HEE AATHA
Z+55] 87| & (Pre-Harvest Residue Limit, PHRLs)<
A4 9 285k Slth. PHRLs= &3} o|d G#d 59
8 87|Eo2H, E0) o] d ArA oA FikE 5 woF

[e]
ARAE AL 25 HRAE IS5y B

d
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&0 acetamiprid 5 147 %‘—QF-J 11717H——] PHRLs”}
A7 e ol e, Melol= bifenthrin 5 25 FoFo] sl
A4 % o] JITHMFDS, 2024b). U1-.—](Petasztes Jjaponicus)=
=3to]| &t thdA 2EAEE, J3 E7]= ALY
Aoz 26ge QhFolu, vigl e Aol mgow
HAT GFol] F EAS 7HAIL Qlof FoF Axl
=CHEom et al., 2021; Jung et al., 2023). ZHAFH T} FoF
7Hs/0] =2 GAlFE 18 9 aH7|7to]

Z2] S AR AY A= A3 5] ool X452l woF
QFHTeE] 7} Q% m 327F4 Q1 PHRLs A7 o] 27 th(Chang
et al., 2018). 3H, %okl MRL 9 HoRobAALE 7|28 2He
T A 2 Il 7S Sl A E T el A=
ARAY TAeol W} 23 W5 B A A
3l s=5=ollA] MRLo| A7 =|m 1o w2 =3} A ALY (Pre-
Harvest Interval, PHI)o| A& ¥t} 5F Al8-o w2 PHI
AR AR 2R 27) ARE AR ads e wet
2748 % glou olefe A= Mol ek PHIS| 444
HEZAb = A RSl

whebA, B oATOlA L olslol A 2R R e
SA7tE o WA o AHEH = AAl fluopyramit
H AU WG E Ao F2 AREEE AFA
fenitrothion ¥ thiacloprid®] 2544 EAS L 3}ILA
01_93\1;]_' AFEAA] ZEANARSS 1:11 }\gﬁﬁ‘ le =1 >34 Al

1 e dn
|
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l:l
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0 d
Ol
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l‘UlO off it
I

fiy

T2 "o jus E]’

PHRLsZ 24315t} E3t, @7 A4 o] =
7 A (Pre-harvest Interval, PHI)2| %]

-
fu

OZi

ﬁE

AleF gl xi=

52FA|E fenitrothion 40% $3HA|(2 0] A]|-&; GO 1R),
fluopyram 40% AWAFSFA)(H2]; GHlo| D AFAO| 91 2) 9
thiacloprid 10% HAFFSHA| (A E 4 GHlo| AT FA 0| A2y =
AlTE 0 2 JLQsto] AFE-al ). EFE fenitrothion(£ %
98%), fluopyram(£== 98%) 4 thiacloprid(+=Xx 98%)-
Sigma-Aldrich(MO, USA)o| A Flsl3ich. A ]2kl
HPLC+H acetonitrile™} ethyl acetate~= J.T Baker(WI,
USA)OA] o311 12, T4 A 2F magnesium sulfate®} sodium
chloride= Z}7Z} Daejung Chemicals & Metals(Siheung,
Korea)®} Junsei Chemical(Tokyo, Japan)o| Al -43}$itt.
Hufjof] Akg-%¥ QUEChERS EN Extract Pouches(4 g MgSOs, 1
g NaCl, 1 g sodium citrate dihydrate, 0.5 g sodium hydrogen
citrate sesquihydrate)+= Agilent technology(CA, USA)|A|
Tk, Ao ARE-H dispersive-solid phase extraction(d-
SPE)+= d-SPE I[Primary Secondary Amine (PSA) 50.0 mg,
C18 50.0 mg, Bulk Carbograph 50.0 mg, MgSO4 150.0
mg; Part No. 5982-5421], d-SPE II(PSA 25.0 mg, Bulk
Carbograph 7.5 mg, MgSO, 150.0 mg; Part No. 5982-5321)
4 d-SPE III(PSA 25.0 mg, MgSO. 150.0 mg; Part No. 5982-
5021)5 217} Agilent technology(CA, USA)ol| 4] Fujja}i T},

ZEAE

ERAEL2 A8 H z2polE fJ8f $& A4 A7t 20
km oA} HojH Ft =AA (A DoF S A ER 1))
AT A B0l A 2022 3-4L0)] RAYEES 0] L3
EZAAFEAT AlF e B 10 m oA A2l 3
e o2 FAstgl on, 7k AEtutct | mo] $EAHE

HP Moz A=, 7ol wake dS WAISHAT W Auj 7|t Fek Al
Hat 7] &2 EF 1014 9.6-14.8 TN, 24 Mo A =
Table. 1 GAP guidelines and MRLs of pesticides in butterbur
Application
. . PP 9 MRL?
Pesticide Formulation PHI” (days) (me/ke)
Dilution Spray No. Rate (g a.i./m’) €
Fenitrothion WP, 40% 1,000 2 0.120 14 15
Fluopyram SC”, 40% 4,000 1 0.030 7 20
Thiacloprid SC, 10% 2,000 2 0.015 14 15

b; . . d . . .
“Wettable powder, )Suspensmn concentrate, “Pre-harvest interval, “Maximum residue limit



AR MY & MM TESIE7I1E

12.9-16.4 ColQitt. £A 1 4
119] A13-e 490] o207
AR o 947] u ol E 19

1Wl717}3°lol by
ZA19] A A7 YA =
Y 7)&o] Ao

okt gHA, Bat S 22 A 75.6-100%, £A 11 78.7-
100%2.2 22 3-014 2to] 7k §lolct.
OFA| AL E 23k =-Z(Yamaho D-6)0] A2t A% 4]
AFL7](MARUYAMA, MSB-1500Li, Tokyo, Japan)&
o]t o, oFAH QPHAE7| 2ol whet A Sk 7 ¢
AP 5L TH(Table 1). upA|d; SFAAFE & 347k &AM

FUOYA AlmE AT
harvest interval, PHI)S 3£3}5}0] 14 59t % 73] 485191t}
A& A3 FstAl7]o Adstar ASAE7E 44T HAE
Adste] dapde 241 kg ol ettt A E Alme
polyethylene bag®] T2 §F ofo]AufAo] Wof B35}l
2417k ool AdA = Rttt YA AWA| SEHIE
salshr] 913 507} Be9) BAZ 25Tt 2517
W] HFFASONA T2y 567-575 g(3EH 1), 534-568
QR )2 58717 % wlo) Ato) WlakA] slops Ak
o4 atol= §sdeh Ml & 2RsoF EA Sl AHFT
AlE+ dry ice2} homogenizers ©]-835}0] #4361 0,
polyethylene bottle®] Hol ZHE4 w717 YsEaH-20T
o|a}) ®stoirt.

g‘kxﬂtﬂ /\§]- ;(—] /\Pio‘(Pre-

o1 =g

2B 9] 5 go —T—%%HH ethyl acetate(fenitrothion)

acetomtrlle(ﬂuopyram ! thiacloprid) 20 mLE 7}t
T 1,300 rpmof|A] 357 1&uba)stAtH2010 Geno/
GrinderR, SPEX" SamplePrep, NJ, USA). % & Huj=
38l NaCl 1 g 2 MgSO, 4 g(fenitrothion 4
E+= QuEChERS EN Extract Pouches(thiacloprid)&
A7Fsto] 1,300 rpmo Al 18 3027t 1&5AEs1G 0,
4,000 rpmOY| A SE7F ¥4 E2](Combi-408, Hanil Scientific
Inc., Gimpo, Korea)s}%it}. Erfjo) o] Ao | mLE 33t
% d-SPE I(fenitrothion), d-SPE II(fluopyram) E+= d-SPE
I(thiacloprid)©]] A3}5}aL 1,300 rpmol A 357t Agkstgict.
ZE 13,000 rpmof| A 227 LAE 233t A5 400
uLE #58kL &80 100 yLE H7F, &3t & 717}
HPLC-UVD ¥ GC-ECDZ 241314t}

Fenitrothion< electron capture detector”} A-2He Agilent
7890A GC(Agilent Technologies, CA, USA)Z 4313111
7422 DB-5(0.53 mm 1.D. X 30 m, 0.50 um)S AR&-3}H3 T}
Oven £%= 100C oA 2 minZt $A3F & Bt 10CH
523510 280 C o =EAIZ] & 5 minZt F-A3FALE FUE L

u.l_?_l %II_}Eh:OF H A{EH

fluopyram)

AE U 48T AT K B} 185

= Z¥2+ 250°C 4 300°C ] %1, split ratio 302 1
uL= —7—%‘3}04 %’5.3 At} Carrier gas !

+ 80 mLo] it}

Fluopyramt diode array detector”} Z2FE Waters
Alliance HPLC(Waters Corp., MA, USA)Z A=A 51%1,
thiacloprid= Shimadzu Prominence HPLC(Shimadzu
Corp., Kyoto, Japan)Z £-415}3it}, 4742 Unison UK
C8(250 X 4.6 mm, 3 pm; Imtakt, Kyoto, Japan)& AR&-5}Sict.

O] FAFL distilled water(A)2} acetonitrile(B)= ARE-3}¢]
B2 248 that o] 83ttt 0-3 min: B 10%, 3-8
min: B 50%, 8-17 min: B 50%, -3-5-2 1.0 mL/min, T}
fluopyram 220 nm %! thiacloprid 258 nm, FYHF 10 pL=

A5}t

! make-up gas -

= ﬂl:lg oo
EZE4E ethyl acetate(fenitrothion) E+= acetonitrile
(fluopyram ¥ thiacloprid)®]l =¢] stock solution= 24|t

L G718 &2 3435t 0.01-5 £+ 0.05-10 mg/L2
working solutione 24|31t} Working solutions 22}
4971710l FYste] LERd chromatogram /2] peak H241-&
ol-gsto] kEHFA A5t AAAEE st
o2 chromatogram’}o]l 4] signal to noise ratio(s/
n)7} 3% FEE 717144 HETARE, sim 10 o] TS
717179 AeeHA| = AR A ARt A (Method
Limit of Quantitation, MLOQ)= AA Y 7|74+ AekstA,
AlBFAE, AA Ao R A mFA, 2E AH-EHT,
—‘vj‘@uﬂr % 34 Tz SAHlE LEfste] 4HESHITH Yang
et al., 2020a). Q’\O AE-2 MLOQY] 108[(0.5 mg/kg)<}
7} 5o MRL <o)l A 39HE0. 2 3fshqit). A1Hg 4]
Zo]A 3RO ® WERIN-20T

247} 499,

A] 3O -oky MRL

T O 1 &
o|5h)gt th- fenitrothion, fluopyram ¥ thiacloprid 2}
4590 9349 F 3158 A W3 F YT 0.2 BAjsiolcy,

BRSO UANS o AT BESHETIE
uhA O OFA AE F AUAA HE B BFG
WA AT Slo ARG g2 B B
W71 ARSI o 2R me/kg)Tt BALNG
day) £.919] T 13 RS Ale] W 13 A A
w2t siFAsgon, SO AL P-4y 9 UYL
B £@H. A EA et 2 IRY R
me/ke) % A0, day 9] B2 8 95% AL

AFE31 EHChang et al., 2020; Hwang et al., 2019; Yang et
al., 2020a).
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R:=RoXexp {1 Xt}

DTsy=In2 / (-})

YA A 2535871 % (Pre—Harvest Residue Limit,
PHRL)2 #738]87]5(MRL) 9 7744 95% Al=|4E
AFe144(95% upper confidence limit, Auc) S EUE &5 4
AP s A5t ZA8ITHMEDS, 2024b).

PHRL=MRL / exp (AycL Xt)

MRL ZA AQQU =X

FoF HAALE 7o 2 3 A A EY(Pre—harvest
interval, PHI)©| A= o] Qlch. npx|u} Axgrel ZpRako]
MRL $Zog 7+43d7] 9d 285 A7HResidue
reduction interval, RRI, day)& $A43o =M dA] HA = o]
= PHIS| 27440 HESISIT

=(n Re-In MRL) /

== = o
ARl AR RS 917 S7RAL SAze 1Y

SPSS(ver 18.0, SPSS Inc., NY, USA)E ©|&3}
43J5l9lch. MRL 74 A9 242 Q9lzto] AFEEE
7}2It} 714513l @Risk(Palisade Corporation, NY, USA)E
ol-gstol FEFAsIUTE FEFES $1% Monte Carlo
simulations< Latin Hypercube sampling 4]0 & F2H9|
©m, 10,00081¢] simulationsZ 32| ¥Hgste] B
s, BE 2R BArEL

‘I‘EO]'
2 95% A2+
0.5% v|gto] At

= RE o4 E0] 0.05 mg/kgl 2
o EEfFgTA AYASRY)E ZF 0.99
= 2 shalsielth, Aznkead ARl
ol hlaClOpI‘ld«] HEE AR
2;@5]1— HL—;;H 7‘\3_10]

2.
32 st o9l 2

a’
=}
=
=
[}
=
=3
]
=
janr]
o
o
h=
<
=
o
»—ABmO
A
=

Z¥z7F 1128, 102E et}
Ao 3lolsle] AlElX

nmea = ]— %Q‘}:

34282 10LOQ(0.5 mg/kg) S0l 4] 84.0 - 105.6%, MRL
204 87.0-105.1%%, &Y 70-120% o|ysiom
FHA= B 10% vRte 2 AdAdo] gl AlrkFig.
1). AR AF43, 87.2-105.2%2] 3|4&S Ho
PRt 5oF f-aidEe] ool 1= ItHFig.
1; MFDS, 2014).

o
)
5]

)
o

OFA| Abrof wE 27| 2Rk 2] FH|, 52k AlE,
Absz owbd dl 7| Az Ao wlet AR %D}(Yang et al., 2020b).
g 244 He| =, 29

¥, 30l A s o R o e
5 |

r
_‘>;14
ot
m

7%1‘71 ﬂﬂ °ﬂ

‘34 Mionq lc54 }0]01] 7191 =2, fenitrothion
AN 7} ThE LoFo]| H]a) 4 - SHH FI1L 27) AR

of 2uf o] E3ktHTable 1).
upA|uf OFAARE B 10 Ei 1492] AJ7bo] HslHA 27
Rako] 80-95%7t Attt A7 F ARsore

T2 AU Akl ot 2ol = ZE FAHC &
BN gatol| oa) AFi=oF o] AT Lee et al., 2022;
Yang et al., 2020b). 5 LsF A4 Aul7} o] FoH 7]
o ofl, & AftolA Fete fTHAE Aol FeY
Eojatehd g W A tiAREAd Zpolofl 71QlEt Ao R
HotEc) sk, obA AFtof|A 3EX 2 fenitrothion, T E]7}
2 fluopyram W E %= 3 thiacloprid= 212} 27| Z-H32] 80%,
57% 9 57% 7289k 2% QchJin et al. 2017; Moon et
al. 2003; Shin et al. 2021). 27T, FAE] 7H4go] TR
= IR v = Aass Holm ol FAjFolA

ORecovery, IOMLOQ  ORecovery, MRL M Storage, MRL

1353
(=]

1

Recovery efficiency (%)
> » o
(=} (=] (=}

N
=]

o
=]

Fenitrothion Fluopyram Thiacloprid

Fig. 1 Recovery efficiency and storage stability for fenitrothion, fluopy-
ram and thiacloprid in butterbur.



AARIHH T9] 25 MAICH] F25IR71E AE U 28

SAE QIet 3 A} Jgol| 7]Qlgt A o= HhEt
MY & TRSAUQ| Y=t Bizl7|

npzjet oFAl AE T 10 B 14% 7I7Hs ARk
Hade 9 AESH W71 E AEsh] Sldf SlEAls
SARoH, BBl T8 ARASR)E BF 09
ool F-A4 Ay} B FoE 2 = 3949
Agtdol 2l=%itH(Fig. 2). Fenitrothion, fluopyram %

thiacloprid®] B+ A& b7 247 4.1 -4.9Y,
42-499 9 3.7-4.8900]9100], mH7ke] o) ol
A AcHTable 2). FIHF 712 % fenitrothion ¥ T7] 3
thiaclopride] MRS 212t 24-3.791 U 64-77%0%
R %0{(Chang et al., 2020; Noh et al., 2018), A5}
U771 AEO] FE =oko] ofy A AJEEA o] ok
wiz} Aolap 29BL % % Uk
FHAAY FRERFY AR oRRE EE 27
7252 fluopyram 11]9]5]'3— A &4
01: 10% LHQ uoh;]. —| ] A}
/\ﬂ 9 ZEH =il /\ﬂ%ﬁ]—?ﬁ'
o]:;q] /\1—__\,5 x]b—oHE_ Z]—
i & F7radlew
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Table. 2 Dissipation rates and biological half-lives for pesticides in butterbur

AFshel MR

0] 0 %
=22

A w71E A
Bt
781, fluopyram
Y2 6.4 -

N

Ao, 3
shelslr). %

L 287h5 4ol
) Theb, Bl o] HiE T £7]
Faidaol E5AE £017] S,
wE3te) 3
ArZ5}+9IcHTable 2). A
7o 7|2 |oarAle] B R} 7.6 - 24.3%
4 thiacloprid Y (Z4 1)2 o]}

15.5% 74435k th. Fluopyram<
3H =i ﬂ_‘lr,_l_gﬂq]E o]-z%z%o]j_
u Xﬂﬂr‘” 74*1 Froldshs 548 Hol7] g 27]
A7) Bl %1tk (Yun and Choi, 2023;
Turner, 2018). o2 <18}, AHA=H fluopyram &34
HE7k7) 0] 2 7 Aago] holE Qi)

a9, AR AFH 872

/ﬂi]—,—,— *1'6}7L(95% upper confidence limit, Aycr) 22 5-E
NEeE Augel HES
=4 fenitrothion ¥ thiacloprid®] lucie
ZF o8] 0.0119-0.0557 % 0.0380—-0.0399 Z7}35}o
512 H}7P7]7} Z7F 0.5-8.14 ¥ 1.8-3.3Y¢ 244
Eolek %

&9 95%

A71e 4 10014 9.8%Y F713E v
Fashith(Table 2). 87, oFA 2 5 <

/\4 ;H o 71—

AE]—TDI-OI

3
S B2 T4

fluopyram®] Auc. HEol| T2 YE5+2
, 7 2904= 0

w3, =23}

Dissipation rate(A)
Pesticide Field

Including Excluding Including Excluding

0-1 DAT” 0-1 DAT 0-1 DAT 0-1 DAT

Field I —0.1682+0.0382° —0.1353+0.0172 4.1£1.2 5.1+0.7

Fenitrothion Field I —0.1428+0.0405 —0.1264+0.0798 4.9+1.9 5.5£9.4

Mean —0.1539+0.0327 —0.1308+0.0433 4.5+1.2 5.3+2.6

Field I —0.1426+0.0692 —0.1687+0.1326 4.9+4.6 4.1£15.1

Fluopyram Field I —0.1637+0.0487 —0.1918+0.0704 4.2+1.8 3.642.1

Mean —0.1522+0.0579 —0.1803+0.0548 4.6+2.8 3.8+1.7

Field I —0.1874+0.0470 —0.2003+0.0979 3.7£1.2 3.543.3

Thiacloprid Field 1T —0.1442+0.0304 —0.1340+0.0601 4.8+1.3 5.2+4.2

Mean —0.1572+0.0308 —0.1671£0.0867 4.4+1.1 4.144.5

“Days after treatment, "Biological half-life, “mean+95% confidence interval

A

CTERE

&9 95%
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4 3 59 gRlso] 27| g vl YIS A&
9 ofe] F5ol Het Aolelgict. 2 AFATE 27]
78019 o] A HAE A9 Al AErkAl
et A=A digtr] o] & £9] W] M = 9SS
AAFSECE.
MACH]| ZIRSE7|1E ME

%=0F fenitrothion 5 3%2] ufx|al ¢k4| AL T 10 &
149 717H52te] W] F 27 9 A EA o] B H 3R

A= B8 YA 2155]47]2(PHRLs) S A48Tk

thiaclopride & ZA9] Hof AFTFo| w2 7Faileo]
95% A2 47 A8 (Myer, 95% upper confidence limit of
dissipation rate)S AR5}, 60 -80%UIQl fenitrothion
% fluopyrame F Z4 F A2 Fa4d49 hvas
ARE-5FITHMEDS, 2024b).

Ford XPEaQ-ﬂ—’ﬁ fenitrothion 15 mg/kg, fluopyram
20 mg/kg ¥ thlacloprld 15 mg/kgE 1Esto] A&H
AR o871 =8 1097 242} fenitrothion
41.72 mg/kg, fluopyram 41.67 mg/kg, thiacloprid 53.09

mg/kg® ZAEUcH(Fig. 3). & 04—?01]/\15 OF A

{518
il
= A
=

= — 3L =z = /\/K] E =2
PHRLs 274 A|, PHI A #5350l MRLE] 20 - 60%U2] IAZAYE &5 g EANL G oH, ol EOi2
A B
120 === Fieldl e Field 11 40 - -~ FieldI - Field II
. y=70.6114e #1020y =77.7302¢ 01428 35 ¥=35.9397e M4 y=33.4206e *167
3 R?=0.9810 R2=0.9710 0 R2=0.9212 R2=0.9681
cl C
£ 80 325
£ £
2 60 320 2
2 ]
Zw E 13 '
10 4
20 .
0 0
0 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 o 1 2 3 4 5 6 1 8 9 10
Days after treatment (day) Days after application (day)
C
60 - == Fieldl v Field IT
= §=25.8596e 015 ) =39.121 e 0142
% R> =0.9770 R*=0.9836
Za
o iy
£
330
E
é: 20
10
A, AR B A Fig. 2 Dissipation of pesticides fenitrothion (A), fluopyram (B) and thia-
Days after treatment (day) c10pr1d (C) mn butterbl'm
A B
45 4172 50
el 3767 @ @ 41.67
5 3400 &7 % B2 g
E3s 3070 g7 E40 33.43 35:— -7
g 7 =" 3 3107 =
£30 s D02 @ " £ 20 26.82 8'82_—.“.—
2 25 3 e ] a3iig 2493 -
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