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Table 1. Data used and calculated leaching characteristics of pesticides with high environmental-

risk-potential in this study

. . DTs " Koc ! Sy
Pesticides Chinese name (day) (mL/g) (mg/L) LEACH?»  GUS?Y
ametryn BT 37 316 200 23.4 2.4
azoxystrobin GHEFRE 181 589 6.7 2.1 2.8
carbendazim HZ5 22 225 8 0.8 22
carbofuran JIZSTS 14 22 322 204.9 3.0
dimethomorph PE AN 44 402 28.95 3.2 2.3
diuron E=HEE 229 680 35.6 12.0 2.8
hexaconazole JETEF] 225 1,040 18 3.9 2.3
imidacloprid N 174 225 610 471.7 3.7
methomyl WS 74 72 55,000 5,347.2 1.8
tricyclazole =R 130 169 596 458.5 3.7
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sys iRk © -
3
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LEACH index B({EFIEREHE ¢ 0.0-1.0 BRI QUK MR 5 1.1-2.0 BERSES b Mg ; >2.0 HER

GUS index BUEFEREHE « <1.8 EEREENE: 5 1.8-2.8 HSEfs@lt: ; >2.8 i@k @) -
methomyl /A PPDB rf+ (B B ==+ QR 58] DTso=74d -
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Fig. 1. Schematic diagram of field dissipation study.
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Table 2. Selected formulations and application rates of test pesticides in this study

Pesticides Formulation Application rate (kg a.i./ha) D
ametryn emulsifiable concentrate (EC) 1.875
azoxystrobin suspension concentrate (SC) 1.000
carbendazim wettable powder (WP) 0.588
carbofuran granule (GR) 2.400
dimethomorph  suspension concentrate (SC) 0.600
diuron wettable powder (WP) 0.400
hexaconazole wettable powder (WP) / suspension concentrate (SC) 0.240
imidacloprid suspension concentrate (SC) 0.364
methomyl water soluble powder (SP) 0.640
tricyclazole suspension concentrate (SC) 0.667

D HAEERES T E (kg ad/ha) FHE T30 DURERS (ametryn) Fyffl © EBGH R R SEE RS

- A0 R EE A - BRI e AR 2 i -
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e 1 & » RIS AEE SR S e B © 25% x 7.5 (L/Z/ha) x1 (X)=1.875 kg a.i./ha -

(2) BT 80% mIVEMERE (WP) » BuEfEFFEHIEH - ALBGIGHE - FAESXAHE 2 &
o HLhEEE 1 2K - IR AEASUR AR © 80% x 2 (L/ZK/ha) x 1 (X)=1.6 kg a.i./ha °

(3) %FE - DR EEER - BEIERTE 25% AH -~ FAEFRHE 7.5 AT - g | RZF
FERETBEA & 1.875 kg a.i/ha fERy AFFEEABR R & -

T2

< 16 m
lmI 28K L EEOK | 3R 20K 14K 21K 315K
lmI EANFS 57K BIR HBL65K FA80K 1EE227 R 1K
LB 1 1 1 1 1 1 1 1 1
Tl E120K E14K 315K FE28 K IR H30K
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B - slBEEE 14 BERERERE -
Fig. 2. Illustration showing the sampling plot and 14 subplots in the treated area.
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Table 3. Characteristics of test soil

PR L RS RERT S 7

Soil characteristics Value / Result
Organic Matter (%) 2.11

pH 6.64
Texture Loam
Sand (%) 39.7

Silt (%) 36.9

Clay (%) 234
Cation Exchange Capacity (cmol. kg™!) 8.59
Bulk density (g/cm?) 1.33

NERy - BYE (BZEE - ngke) = B
HE GREG - ngkg) ~ [100%-7k 53
5 (%)]x100% -« 315 [ — K i B 4 pa B
L AH[E] 1 g R R & o S - FRREIE] —
PRI 2 2 T B B - BUSEX
PRERINF R REE R & -

2. FHAE T BCE R (DTso) © i I
fi#tEh 124 CAKE (Computer Assisted
Kinetic Evaluation) 9 ZE{{b 2298 %
fiEE ) 7 B o KRR IRF ] L Y i A
CAKE #1THtEG » 9 REABEEER 2 R i
g ~ BESAE - RITMEREH T
e (») B DTso °

i S S i
— ~ HREH R R

1 A HIARRR ~ G SR R i S A 43
Br @ RalBegERm 2 4 pg/kg WNINEES -
H S/N HKA 3 #r LOD nl3EHIE
& o AR EEEER] 2 10 ng/kg TRNTENL
B HEEAH 78.2-109.7% - #H

ST/ NA 15.8% » LOQ HJ3E 10
ng/kg o BEHE G E B H 4 AT 55 S [al
SBAVHA 70.7-123.5%:2 [ -

EHBRIBES - DTsoal 5 - ARBECH

IR SRS (P B ENR
LOD B LOQ [ » DB ERR : &
BEEEE—2x/NA LOD HJLL 0.5 X LOD
(2 nglkg) FR » ZB&/INR LOD ¥
BERMEAGH (KIFRLL-"RR) - K&
RN OB EHE (MIEER D)
¥tim A CAKE %% ° L DFOP (Double
first-order in parallel) FZUETHES -
19 51 2% SE T & 6% fift it A e 128 72 3 AT [
(B = ~ @PY) » BRI E R A=
B AT 6.59-59% (FPY) » KLk H
Bl 5T L% AT 15 5 BR B A\ B v B EE R 2
DTso » 53 A R B F 20.4 K ~ REFERK
109 K~ HZX# 67.9 K ~ TREFL 31.6
R~ GEWS 42.6 K~ EHRE 515 K>
JERH] 60.0 K ~ 523 157 K ~ #7515
2.89 K Jr =ML 44.7 K+ AEFFRFSZ
DTso Jx PPBD ff & f):.2 DTso Bl i [&][A]
FIAZRY -
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Fig. 3. Graphs showing observation points and fitted curves to illustrate the relationship
between simulated pesticide concentrations and time. Specifically, the following
pesticides are shown: (a) ametryn, (b) azoxystrobin, (c¢) carbendazim, (d) carbofuran,
(e) dimethomorph, (f) diuron, (g) hexaconazole, (h) imidacloprid, (i) methomyl, (j)
tricyclazole by CAKE.
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Fig. 4. Residueal plots for pesticides: (a) ametryn, (b) azoxystrobin, (c¢) carbendazim, (d)
carbofuran, (¢) dimethomorph, (f) diuron, (g) hexaconazole, (h) imidacloprid, (i)

methomyl, (j) tricyclazole by CAKE.
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RO~ EHRESRE () BALLRAHIEL PPDB 2 DTs LBk

Table 4. Results of Chi-square (?) analyses and comparisons of DTsy values between this study

and PPDB
Pesticides . DT 5o, this study DT5so, proB DTso, ppoB (range)  DTso, this study/ D T's0, prDB
(%) (day) (day) (day) (%)
ametryn 17.1 20.4 37 70-120 55.1
azoxystrobin 6.59 10.9 181 121-262 6.0
carbendazim 21.1 67.9 22 11-78 309
carbofuran 59 31.6 14 1.3-27 226
dimethomorph 12.3 42.6 44 34-54 96.8
diuron 15.8 51.5 229 54-729 22.5
hexaconazole 17.7 60 225 49-225 26.7
imidacloprid 13.7 157 174 104-228 90.2
methomyl 124 2.89 7 4.6-8.6 413
tricyclazole 11.3 44.7 130 47-213 344
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MBEETEE - 55 TR/ N 15%
AWFFERIR T BEFTT 15 |73 - KGR
IRERZBRE Ry 59% » RonHESTEE
AE - E R REE IR RL R - B
AT R - FLARR AU SR L fti FH e
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anAE AR B R G _EBR PR - fCH FH
ERVERR MR B TGS - SR
HHEES IS g R R VO

 AWHFERS . DTso BilEISMNE
FHZ e
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¥} > HAERFERL DTso {# 5y PPDB & }HE Y
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96.8% » UK B Le SET L I IR BT T %%
g R R o HE— D ERETRRFERL DTso Bl
PPDB %} 2 2 AMIRE - BRERAEE S
YA AH =B ER 0 DTso
(typical) /7HY 35.2-248 K » {F HR 5
DTso (field) HIAMA 120.9-261.9 K » A%
AL 2ER] DTso BELK o LAl - TEBE &

—sxz
Pz
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Table 5. Comparison of environmental persistence classifications according to DTso values from

this study and from PPDB

DTSO, this study

DTso, PPDB (range)

Pesticides . .
Value (day)  Interpretation ) Value (day) Interpretation !
ametryn 20.4 N 70-120 Mto P
azoxystrobin 10.9 N 120.9-261.9 P
carbendazim 67.9 M 11-78 NtoM
carbofuran 31.6 M 1.3-27 N
dimethomorph 42.6 M 34-54 M
diuron 51.5 M 54-729 MtoV
hexaconazole 60.0 M 49-225 Mto P
imidacloprid 157 P 104-228 P
methomyl 2.89 N 4.6-8.6 N
tricyclazole 44.7 M 47-213 Mto P

D N: Non-persistent, DTs0 < 30 d; M: Moderately persistent, DTso = 30-100 d; P: Persistent, DTso = 100-

365 d; V: Very persistent, DTso > 365 d 9,

ARWFFEH IR AT FH R R
ARER - BRET 10 FE S IREE AR S R gE L
HECETE - IS AR+ DTso 5 BB HEARIF
20.4 K > BHIEE10.9 K~ HZFEE67.9 K »
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51.5 K ~ FETER] 60.0 K ~ 283 157 K
W15 2.89 Kk =FW 44.7 K » RELHEAH
AEHEERANEZEO - fEfns > A
MgeE AL 10 fRLEF - 5 8 ME%ETT
EEIREE .. DTso /INREUHE IR B S5
REGHEREFTEE 2 DTso © ILAN - BISNE
JEFTEEfE 2 DTso — M fRiF & £ R H
] 3l B S R > DU SE 45 (Geometric
mean) K15 DTso » i FH I ERBRAE S

BRiG L BEAE R RERGRBINE
FHERZ - A5 BN FETEEE DTso
AL R PR SRR PRI B R -
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Sample Water content (%) Sample Water content (%)

T1 0d 0015F 7.9 T1 121d_0015F 6.9
T1_1d 0015F 8.3 T1 121d_1530F 11.4
T1_3d 0015F 6.8 T1 121d_3045F 14.9
T1 10d 0015F 6.6 T1 121d_4560F 15.6
T1_14d 0015F 53 T1 121d_6080F 14.7
T1 21d 0015F 10.2 T1 121d _80100F 14.2
T1 21d 1530F 134 T1 165d _0015F 7.9
T1 21d 3045F 15.6 T1_165d_1530F 12.0
T1 21d 4560F 16.5 T1_165d_3045F 12.6
T1 21d_6080F 17.9 T1_165d_4560F 14.2
T1 21d _80100F 19.0 T1_165d_6080F 12.8
T1 28d 0015F 8.9 T1 165d _80100F 16.2
T1 28d 1530F 12.0 T1 227d 0015F 7.6
T1 28d 3045F 14.2 T1 227d_1530F 8.3
T1 28d 4560F 15.7 T1 227d 3045F 9.8
T1_28d 6080F 16.1 T1 227d_4560F 11.5
T1_28d 80100F 15.5 T1 227d_6080F 14.4
T1 57d 0015F 8.6 T1 227d 80100F 13.3
T1_57d _1530F 11.2 T1 315d_0015F 8.2
T1 57d 3045F 14.1 T1 315d_1530F 10.8
T1 57d 4560F 16.0 T1 315d 3045F 11.5
T1_57d_6080F 19.0 T1_315d_4560F 11.7
T1 57d 80100F 18.8 T1 315d_6080F 11.2
T1 91d 0015F 12.4 T1_315d _80100F 10.7
T1 91d _1530F 12.9 T1_480d_0015F 8.9
T1 91d 3045F 152 T1 480d_1530F 10.8
T1_91d 4560F 16.5 T1_480d_3045F 12.9
T1 91d 6080F 17.1 T1 480d_4560F 15.0
T1 91d 80100F 154 T1 480d_6080F 13.8

T1_480d_80100F 9.3
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Sample Water content (%) Sample Water content (%)

T2 0d_0015F 8.0 T2 121d 0015F 53
T2 1d 0015F 8.0 T2 121d_1530F 8.6
T2 3d_0015F 8.5 T2 121d 3045F 12.4
T2 10d 0015F 8.8 T2 121d 4560F 12.6
T2 14d 0015F 7.3 T2 121d_6080F 15.3
T2 21d 0015F 11.1 T2 121d _80100F 15.9
T2 21d 1530F 12.8 T2 165d_0015F 6.9
T2 21d_3045F 143 T2 165d_1530F 11.9
T2 21d _4560F 13.9 T2 165d 3045F 14.2
T2 21d 6080F 14.0 T2 165d_4560F 14.1
T2 21d_80100F 14.1 T2 165d_6080F 13.8
T2 28d_0015F 8.2 T2 165d_80100F 15.2
T2 28d 1530F 10.3 T2 227d 0015F 5.9
T2 28d 3045F 12.7 T2 227d_1530F 7.6
T2 28d 4560F 15.4 T2 227d_3045F 7.9
T2 28d 6080F 15.3 T2 227d 4560F 8.9
T2 28d_80100F 13.6 T2 227d_6080F 12.3
T2 57d 0015F 7.1 T2 227d 80100F 10.3
T2 57d_1530F 8.1 T2 315d 0015F 6.4
T2 57d_3045F 10.7 T2 315d_1530F 8.0
T2 57d 4560F 11.4 T2 315d 3045F 10.3
T2 57d_6080F 12.3 T2 315d_4560F 11.3
T2 57d_80100F 13.2 T2 315d_6080F 10.6
T2 91d 0015F 12.4 T2 315d _80100F 9.0
T2 91d_1530F 12.7 T2 480d_0015F 9.3
T2 91d 3045F 14.1 T2 480d_1530F 13.5
T2 91d_4560F 16.4 T2 480d_3045F 14.7
T2 91d_6080F 13.6 T2 480d_4560F 15.1
T2 91d 80100F 13.9 T2 480d_6080F 12.2

T2 480d_80100F 14.2
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days after treatment

Pesticides 0 1 3 10 14 21 28 57 91 121 165 227 315 480
Residue (ng/kg, dry weight soil)
ametryn 919.9 9158 7994 7159 6340 6349 2098 594 328 365 122 317 154 6.1

azoxystrobin ~ 566.6  530.8 4452 287.8 249.7 251.0 1554 1152 432 385 174 20 154 2.0
carbendazim  310.7 370.1 296.0 286.7 267.2 3428 231.5 3060 1344 333 238 254 113 2.0
carbofuran 6434 1918.6 4319 1,288.6 752.7 966.1 720.7 151.3 6.9 7.9 2.0 20 751 2.0
dimethomorph 261.7 2629 241.0 171.5 159.5 186.9 1289 150.7 744 102.0 277 520 31.1 5.8
diuron 207.1 1937 1688 1248 99.1 161.1 106.8 1254 721 902 265 60.6 26.5 2.0
hexaconazole 2293  269.4 1873 142.7 1524 1789 146.1 1809 745 1185 360 442 283 5.1
imidacloprid ~ 190.5 187.6 1613 139.5 1384 179.1 150.0 153.7 951 1150 51.7 1054 759 240
methomy]l 307.8 2684 140.0 59.7 437  50.1 2.0 6.5 2.0 - - - - -

tricyclazole 336.7 3227 2857 209.0 187.2 250.7 170.2 1925 107.3 102.1 508 614 395 6.6
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Field Dissipation Study of Pesticides with
High Environmental Risk Potential in Taiwan

Pei-Yu Jiang!, Chun-Wei Chiang!, De-Mei Hsu!, Chien Chu'*, Tsyr-Horng Shyu!

Abstract

Jiang, P. Y., Chiang, C. W., Hsu, D. M., Chu, C., and Shyu, T. H. 2023. Field dissipation study of
pesticides with high environmental risk potential in Taiwan. Taiwan Pestic. Sci. 15: 1-18.

National regulations dictate that data from animal toxicology studies and environmental
toxicology studies are required for pesticide registration. Specifically, this data must identify
metabolic pathways and residues of the test substance. Environmental toxicology studies
investigate degradation, metabolism, and mobility processes. It is important to understand
the environmental fate of pesticides and assess their potential exposure and associated risks
to protect both human health and to the environment. In addition to laboratory research that
investigates individual processes such as hydrolysis, photolysis, aerobic/anaerobic
metabolism, and mobility, it is also necessary to measure the environmental persistence in
the field. Under specific conditions, laboratory and/or field data can also be used in various
predictive environmental models to help elucidate environmental risk potential. The current
study evaluated ten pesticides (ametryn, azoxystrobin, carbendazim, -carbofuran,
dimethomorph, diuron, hexaconazole, imidacloprid, methomyl, and tricyclazole) to improve
understanding of pesticide field dissipation in Taiwan. Results showed that only carbofuran
had a higher environmental persistence in Taiwan compared to overseas dissipation tests.
Ametryn and azoxystrobin had lower environmental persistence in Taiwan compared to
overseas dissipation tests. The remaining seven pesticides fell within the same classification
range in Taiwan and in overseas environmental persistence tests.

Key words: pesticide, field dissipation, environmental risk, leaching, soil
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