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Abstract

BACKGROUND: The current study purposed to analyse
the dissipation levels of a neonicotinoid insecticide and
clothianidin in paddy and upland soils and clarify the effects
of soil moisture on degradation and persistence of the
insecticide.

METHODS AND RESULTS: In order to achieve the
research purposes, clothianidin 8% SG was applied to the
paddy and upland fields at the rate of 0.024 kg a.i./10a,
while the analytical standard was treated at 0.25 mg/kg soil
under laboratory conditions.

Based on the multiple first-order kinetics, total clothianidin
in soils was dissipated with DTsy of 6.7-16.1 and 6.9-8.2
days in the paddy and upland fields, respectively, whereas
the figures under the laboratory condition became larger
showing 56.3 and 19.6 days.

CONCLUSION: As affected by soil moisture, some
differences in degradative pathways were observed.
Flooding of soil caused evidently demethylation and delayed
cyclization of a major metabolite, thiazolylmethylguanidine
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(TMG) and methylaminoimidazole(MALI), compared to the
aerobic upland condition. More than 80% and 50% of the
parent compound was dissipated by the 24th day after the
final application in both soils and, transformation products
had constituted most of soil residues after that.

Key words: Clothianidin, Degradation, Persistence, Soil,
Water
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Limit, MRL)2 7+ 5 417)) BAME
A7 5]o] 9It} (MFDS, 2013). Clothianidin®] 953 A%
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(Wettable Powder, WP) 5°] “&3}=o] Qlth (KCPA,
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T s IEel 7150l

EY Solxe diMiE  Thiazolylmethylurea(TZMU),
Thiazolylnitroguanidine(TZNG), Thiazolylmethylguanidine
(TMG), Methylnitroguanidine(MNG)7} *§/3 =™,
T™MG7F A" TMGE A
Methylaminoimidazole(MAI)7} 4/ ¥€lt}t (Hideki et al,,
2006; FAO report, 2010) (Fig. 1). o]&Al AAE drHib=
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/ AP,S,S; LW .
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TZMU, Thiazolylmethylurea; TZNG, Thiazolylnitroguanidine; MNG, Methylnitroguanidine;

MAI, Methylaminoimidazole; TMG, Thiazolylmethylguanidine.

Abbreviation: A, animals; P, plants; S, soil; W, water; S, photolysis on soil surface; L,

photolysis in water.

Fig. 1. Degradation pathways of clothianidin.
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+ HPLC(Hewlett Packard 1100 series, USA), Clothianidin ¥%89< 0.25 mg/kg o] H%
Ultraviolet-visible(UV-VIS) Scanning spectrophotometer Agletgict. e & FUsHA a3ty AlET 40 m
(Shimadzu UV-2101 PC, Japan), High-speed refrigerated i.d.x11 em)oll 30 g A& Wof Y& F hEoke w8
centrifuge(Hitachi Himac CR21, Japan) °|3lth o] 60%°l ek =54 546 mLZ W7l E3tato] 25+
2C o &= A2lalgla, =E¢S oF 2 em %09 B4
Table 1. Physicochemical characteristics of soils used
Soil . . Soil separate (%) pH OM? CECP

origin Designation Texture Sand Silt Clay (1:5) (%) (cmol(+) /kg)

Paddy Iksan 1 °CL 33.0 35.0 32.0 5.0 34 9.3

Upland Iksan 2 4SL 63.0 27.0 10.0 49 1.6 54

2 Organic Matter.

b Cation Exchange Capacity.
¢ Clay Loam.

4 Sandy Loam.
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Aol U] kxe] ofdls} eiglty. FEHE 50CelA 5
mL A% g w74 %3 & 10 mL volumetric flask
of &1 ME SHTE Ao g Utk
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vacuum manifold ¢]¢] ChemElut™Z £2l=1 A8 10
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o LC-SCX SPE tubeE 4#3til methanol 5 mL,
deionized water 5 mL%Z #/J3A171 th 10 mLe] 55
A F 4 mLE F3o] cartridgeel 7}st - methanol/
deionized water (60/40, v/v) £&81 10 mLZ §3EA|
7 o] &2 WHT) A YA LW 5 mLE FEAIA o] &
e 2 40C FxoM A 553 5 A Az A
< 4 mL9 deionized water® g5t HPLCY]
TAAEE ARSIt TMGE] Z¢ ESAIR 50 goll 5
4~ 50 mLE 78t 1023 Fa3kisitt. EAl=el 100
mL9] 1% NH4OAC®] methanol §9& 7}t 250 rpm
oM 1AIZE 52t WEg 3 5,000 rpmolA 3087 L4

e o

9kl e
N

&t1l, Biichner funnel& ARg-ato] 79t of}elqitt. 87] 9
TS o9 &40 50 mLE thA] Ao e oMo of
Az} greldet. FEAE 50C oA 5 mL A% HS w7
F53%F $ 10 mL volumetric flaskel %7131 HALE 557
T2 Ao w5 9tk Vacuum manifold 9o
LC-18 SPE tubeE ##3til methanol 5 mL, 1%
NH/OAC #8945 mLZ 243} A7l ths 919] Als 10
mL & 5 mLE #3l] cartridged] 7}t § deionized
water 10 mL, n-hexane/ethyl acetate (50/50, v/v) <
el 20 mLE AR £FAA ol IS HIHth
Cartridge©ll #A1#} methanol 50 mLZ §&A|A o] #3&
W 5 40C FxolM Y 5% 5 Azt Adas
< 5 mL9 deionized waterZ A&3|5o] HPLC2] ¥4
AlEE ARSI
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718t} 50CelA 5 mLAE @ w7k4] 5% $, 10 mL
volumetric flask®ll %711 7T Foo W5l 24
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Clothianidin % tiAbibz9] 3473 2442 photodiode-
array detector(PDA) A%7|7} 42 HPLCE ARE-sith
Clothianidin, TZNG, TZMU?®] %44 A% Symmetry
C18(3.9 mm X 150 mm, 4 pm spherical, Waters, USA)<S,
MNGS] 244 432 Inertsil ODS3 (4.6 mm X 250 mm,
5 um spherical, GL Science, Japan)<, MAI2F TNGS| &+
A4 AHL Capeell Pak C18 (4.6 mm X 150 mm, 5 um
spherical, Shiseido Fine Chemicals, Japan)< AH-3312.
o, A8 25 40 C= 47438ith Clothianidin, TZNG
4l TZMU9] o)A 272 10% acetonitriles 1.5 mL9]
FEHOR AMEIGIon, MNGS 7ol deionized
water?S, TMGSF MAI= 20% % 15% acetonitriles &+
3k &34 (0.005 M sodium acetate, 0.005 M soduin
octyl sulfonic acid ¥ 0.15 M acetic acid)E 2% 1.0
mL9 507 AFEEIATE 269 nmollA]  clothianidin,
MNG, TZMU=, 250 nmel|] MAI, TMG, TZNGE 574
skglom, o] 77A At BekgHEQl clothianidin
o] MEFAREE 9.8%F0l9lom, tiAkH: MAIL MNG,
TMG, TZMU % TZNG®] 55 ARk 242F 403, 7.9

B 725 445 9 69503tk

£9% 0.05-0.25 mg/kg ¥ 0.01-0.05
mg/L H9lellA 27 2575 3ukE 0w Aeshal ohA 7)sdt
S 3, 38 9 2AAE AEsielt
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TZNG Thiazolylnitroguanidine; TMG, Thiazolylmethylguanidine;
MAI, Methylaminoimidazole.

Fig. 2. Changes in residues of dothianidin and its
metabolites in paddy soil under field condition. A, single
application; B, double application.
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TZMU, Thiazolylmethylurea; MAI, Methylaminoimidazole.

Fig. 3. Changes in residues of clothianidin and its
metabolites in upland soil under field condition. A,
single application; B, double application.
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TMG, Thiazolylmethylguanidine; MAI, Methylaminoimidazole;
TZNG, Thiazolylnitroguanidine.

Fig. 4. Changes in residues of dothianidin and its
metabolites in soil under laboratory condition. A, paddy
soil; B, upland soil.
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Fig. 5. Changes in distribution of clothianidin and its
metabolites between paddy water and soil. A, paddy
water; B, paddy soil(No metabolites were found in
paddy soil during the experiment).
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Table 2. Comparative persistence of total clothianidin residues in soil and water under different conditions

o No. of Regression curve? Half-life
Condition -
application Equation -r (day)
Field condition

Paddy Single Y=0.053 - %053X 1+ 0.008 - 0-0000X 0.902" 16.1
Double Y=0.118 - 92135X + 0.067 - 00077X 0.903" 6.7

Upland Single Y=0.151 - &01068X 1 (.024 - g0.0006X 0.996" 8.2
Double Y=0.327 - e0132%X 1 (.065 - g0-0030X 0.993" 6.9

Laboratory condition

Paddy Single Y=0.100 - e01661X + (.132 - g0.0023X 0.996 56.3
Upland Single Y=0.134 - 019X + (0,117 - ¢00014X 0.954™ 19.6
Water Single Y=0.312 - 02108X + (.069 - 002X 0.989" 4.8

2 Based on the multiple first-order kinetics
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