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Abstract

BACKGROUND: The healthy food trend has encouraged
the consumption of natural products, including berries. This
trend is expected to increase the strawberry consumption.
There has been a concern about the exposure of pesticides
approved for use on strawberry. In this study, the dissi-
pation patterns of systemic and non-systemic pesticides
were evaluated in strawberry under plastic-covered green-
house conditions.

METHODS AND RESULTS: Cyflumetofen and
dimethomorph were applied on strawberry in the critical
GAP (Good Agricultural Practices). Strawberries were
harvested at 0, 1,2, 3, 5, 7 and 10 days after final application
of the pesticides. The analyses of the residual pesticideswere
performed by HPLC-DAD with C;s column. The limits of
quantitation (LOQ) of cyflumetofen and dimethomorph
were 0.04 and 0.02 mg/kg, respectively. The recovery of
cyflumetofen and dimethomorph were 88.1 ~ 103.3% and
79.0 ~ 110.2% for the spiked two levels (LOQ and 10LOQ),
respectively. The biological half-lives of cyflumetofen and
dimethomorph werer 7.5 and 8.9 days, respectively. The
dissipation rates in strawberry were calculated by the
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statistics method at a 95% confidence level. The distribution
showed that pesticides with low log Pow were indicated by
the decreased dissipation rate and pesticides with similar log
Pow and low solubility also showed the decreased dis-
sipation rate.

CONCLUSION: The residues of cyflumetofen and
dimethomorph in strawberry at time O after the final
application were below the established MRL in Korea. The
dissipation behavior of systemic and non-systemic
pesticides in strawberry is affected by their log Pow and
water solubility values.

Key words: Dissipation, Pesticide, Residues, Systemic,
Strawberry
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Table 1. Good agricultural practices and maximum residues limit of cyflumetofen and dimethormoph for Strawberry

Spray Safe use guideline MRLY
Pesticide Formulation %A1 Dilution concentration PHI? 9 (mg/ke)
(kg ai/hl) (days) MNA merke
Cyflumetofen sC 20 2,000 0.010 2 3 2.0
Dimethomorph s 16 2,000 0.008 2 3 2.0

? Active ingredient, b Pre-harvest interval, © Maximum number of application, 9 Maximum residue limit,

® Suspension concentrate
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0.04 ¥ 0.02 mg/kgO® AEFH A HeA
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dimethomorph?] #AWe] AMAS EFEY 0.1, 02
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()7} 0.9999 2 0.9977% 0.99°)’d0I3ltk. A 2] FEA
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< A 358 88.1 ~ 103.3% ¥ WO AIF(Coefficient of
Variation, CV) 0.9 ~ 6.4%%1, dimethomorph-> 33t
3)5& 79.0 ~ 110.2%, CV 3.4 ~ 3.6%= 1 35§ 70~
110% 9 WolAlG= 20% o= A% 71l Agsisict
(MFDS, 2014). 27] % cyflumetofen % dimethomorph->
BE2A(20C oldhelr 1719 2 779 B¢k Het 35g
o] 247} 113.7 4 72.7%, CV 3.4 % 0.1%= ¢HAS 2l
SFITHMEDS, 2014).

AT UXHE TR

Cyflumetofen %! dimethomorphs &7]ol 797k 2.
2 33] Aeg F 092k Bt RS 247 0.51 mg/kg
4 033 mg/kgollen, @7]e] tidt cyflumetofen Y
dimethomorph®] Z735]-8715<] 2 mg/kg2l 30% ]t
ZHslsick @7]ell A2lgt Cyflumetofen 3! dimethomorph
SR FrEAE e A7 20% 2 16% %, AYEEE 3
T A FE a7 E 24 cyflumetofen
2 0.0243 3 0.0240 kg ai/10a, dimethomorph+= 0.0203
4 0.0192 kg ai/10a 2% cyflumetofen©] 7Jt#] 0= =k
ok Cyflumetofen®] #FoHA|l 2] & A|ER 1, 28] A=}
4t R 029 ~ 0.67 mg/kg ¥ 0.09 ~ 0.34 mg/kg
°]313l, dimethomorph+ 0.15 ~ 0.32 mg/kg % 0.15 ~
0.33 mg/kg o™, cyflumetofen ¥ dimethomorph]
HFoM Al $ 1092 Wt AR 27 H AR
63%, 55% TEOE A3SItHFig. 1).

Days after treatment

Fig. 1. Dissipation curves and half-lives of cyflumetofen
(A) and dimethomorph (B) in strawberry cultivated in the
field trial I (@), II (M), and average of I and II (A)
under plastic-covered greenhouse conditions.

27|  HERY A Y 549 TREY
7] % cyflumetofen % dimethomorph®] dxpd Zt
el whE BFEA el AF Bt A 22 0.0800
4l 0.0666, W71 759, 8.99U% AFEESItKTable 2,
Fig. 1). BIFA #9k] cyflumetofens #=3iHol 72
wo] AdHr R, HFA FQl dimethomorphel Hlsko]
W77 ge A0 R o et FAKISIEH10]. o] A
Tl 2271 F cyflumetofen®] RHI71E 7.140]91 T,
@719} wLE A groupd! Aol ddeke X F
dimethomorph®] WH17|:= 9494® & A723%8 fAlstH
AQH11, 12]. F5FY weklel: =738kl dimethomorph
RE717F RIS ekl cyflumetofeny} 2 2fo]7}F L}
WA oks A2 Aiz1ztel] Rsoke] fhael S wiA|
© QQloll= =83eHs 54 F 88l S(water solubility)
7 et a9, ek davh A vehde,
cyflumetofen ¥ dimethomorph?] 482l %== 27} 0.0281
mg/L, 492 mg/L%E FFA 51 dimethomorph®]
491=7} cyflumetofenc]l B3| F 1,8008) 2 =obA ZHEA]
Wz FFebr] olde] warel e AQl g]lel] st A
FoFe] vt A JERt Zlo® k13, 14].
5 5ok log Powgke] Stobd AEAUE o3 w=
AE7b Avka ddstrg(s], B Aol dA wr] F A
A AFsl g1 SE5E AT sk 27F 9 uiAT
d &oF 28%9 Ee3iets 54 T log Powél ZHiEAIR]
avdrele] Al glgk A3, group 1 (log Pow
-0.549~2.96)> 54 5°F group Il (log Pow 3.0~4.77)
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Table 2. Regression analysis of cyflumetofen and dimethomorph in strawberry

Pesticide triljaildl(\ilo. Dissipation rate constanta) Dissipation regression equationb)
I 0.0700 ~ 0.0906 y=((i-26=%7;§'7°§’;°3x
Cyflumetofen il 0.0909 ~ 0.1515 Y:gi‘tfggzgim
I 0.0670 ~ 0.0826 y=((1)‘,23:109-gg-10;);48x
Dimethomorph II 0.0607 ~ 0.1019 y:((i.ziloé.ggg;)z;lax
average 0.0665 ~ 0.0895 y=((i-23;10§§§;);;8‘“

% Significant p < 0.05 by t-test
Y Significant p < 0.05 by F-test

Table 3. Classification of pesticides established PHRL on strawberry based on their log Pow values

Group

Pesticides log Pow

Acetamiprid, Azoxystrobin, Boscalid, Carbendazim, Chlorantraniliprole,
Chlorothalonil, Clothianidin, Diethofencarb, Dinotefuran, Dimethomorph,
Imidacloprid, Methoxyfenozide, Sulfoxaflor, Thiacloprid

-0.549 ~ 2.96

Amisulbrom, Cyflumetofen, Cyprodinil, Difenoconazole, Diflubenzuron, Fenarimol,
Fenhexamid, Flubndiamide, Fludioxonil, Flufenoxuron, Flusilazole, Flutolanil,
fluquinconazole, Folpet, Hexaconazole, Indoxacarb, Iprodione, Kresoxim-methyl, 30 ~ 477
Novaluron, Metconazole, Methoxyfenozide, Metrafenone, Mepanipyrim, Myclobutanil, ’ ’
Pencycuron, Procymidone, Pyraclostrobin, Pyriofenone, Spinetoram, Tetraconazole,

Tolclofos-methyl, Triflumizole

Acequinocyl, Bifenthrin, Bistrifluron, Chlorfenapyr, Cyenopyrafen, Etofenprox, 483 ~ 810
Etoxazole, Fenpropathrin, Lufenuron, Pyridalyl, Tebufenpyrad ' '

0.40 Group I Group I Group Il
A
0.35
£ o
c
L‘: 0.30 A ABAO
c
A
S 025 .
£ o s a
B 020 o 2 4 .
=) o©l & s
i 0.15 o6 " i
2 A °d AO A 4
a 0.10 o o Ja (yf]umetofAenA A Ba A
3 o A
0.05 o] Dimethomorph OA o
0.00
-1 0 1 2 3 4 5 6 7 8 9
log Pow

Fig. 2. Relationships between dissipation rate and log Pow of systemic pesticides (O)
and non-systemic pesticides (A) established PHRLs for strawberry.
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Fig. 3. Distribution of dissipation rate based on log Pow of Group I (A) and GroupII (B).
< ARk vRFA sk group M(log Pow 4.83 ~ Hgeke] RIS FRE ol 7IEARE 488
8.10)< HIFFAY soFo] 3k 31%leH, dimethomorph ol
9] log Pow+ 2.632% group I o a3t group I 9
Bt A3 0116350 B VS HeltHTable Note

3, Fig 2, 3). Group 19 5/ <k % pyrimethanil,
imidacloprid 4 acetamiprid®] F&3l% 100~4250
mg/LZ, dimethomorph?] 5831521 49.2 mg/Lel v]3t
of 20l o} ol ¥ B $3A acle] o AdE Tk
ol AM Bidor e 2 ZoR ddhEu1s,
14]. BHIFAAIQD cyflumetofens> log Pow 4.30°%
group 1o aF=M, ©7] F 71474<(0.0800)7} group
I 9] 7 474429 0167350 Y2 o]+ group 1]
A Aoz F8a5(0.0281 mg/L)7h Sof ZEeke)
vt AE Aow FdETy10].

o ArelA w71 AlEA) 2elA BRI o
FFeEeke A5l A% A AvE FH 59
log Pow7} W& 23571 S22 218 181311, log
Pow7} fARE Foke F8ellert Waars A7
Stk ol g FARE ] AAA oA o] skl
el B 55 AT A AHAE flske] sAt=Eol
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