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Adsorption and Leaching Characteristics of the Insecticide Imidacloprid in Paddy Soils
Yang Bin Thm', Kee Sung Kyung”, Chan Sub Kim, Hee Dong Lee, Gab Hee Ryu, and Jae Koo Lee” (Department
of Crop Life Safety, National Institute of Agricultural Science and Technology, Suwon, 441-707, Korea, "Department
of Agricultural Chemistry, College of Agriculture, Life and Environmental Sciences, Chungbuk National University,

Cheongju, 361-763, Korea)
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ABSTRACT: In order to elucidate the adsorption and leaching characteristics of the msectlclde imidacloprid
in two types of paddy soils near Suwon, this expenment was carried out with [ C]lmldaclopnd as a
radiotracer. In an adsorption study conducted using [ “Climidacloprid in 2 test soils, the adsorption coefficient
was higher in soil A (Ky 2.6) than that in soil B (K¢ 1.7). As calculated from Freundlich constants,
distribution coefficients and half lives in soils, GUS indices showed low leachabilities of imidacloprid
treated on the paddy soils into the groundwater. The amount of imidacloprid leached from the soil columns
during the 4 weeks of leaching was less than 2% of the originally treated “C. In the leaching test, the
amoums of 'C activities distributed in the soil layer of 0-10 cm were more than 80% of the originally
treated *C and those in rice plants were less than 3% of the originally treated '*C, suggesting that imida-
cloprid has very low leachability and bioavailability.

Key Words: pesticide, adsorption, leaching, Groundwater Ubiquity Score (GUS)
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Fig. 1. Structural formula and labeled position(*) of
imidacloprid [1-(6-chloro-3-pyridylmethyl)-N-nitroimidazolidin
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Table 1. Physicochemical properties of the soils used
. Organic matter CE.C . 1 Textur
Soil pH (%) (cmol*/kg) Sand Silt Clay exture
A (Ansan) 5.3 1.8 9.1 61.3 12.8 25.8 scL?
B (Suwon) 5.6 1.3 8.1 50.3 20.8 28.9 SCL

¥Sandy clay loam
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Fig. 2. The leaching experiment system using soil columns
to elucidate the leaching characteristics of imidacloprid.

om, EAHEE 0] 2 am7t HEE geralgith

S AIRVIES AR 1097 B e s
FE 78 19 292 dgshs 183 mLE 457 84
A wokon, 82 28Y & FHS ISty ¥ A EE 2
T F EFNEE 5 an ZolE ARG A djxTR
HE ek gk AIETE FoloH, Al F Bk
Holl et Y37} L9 J&S WHE] dste] 449 9
F-2 DX sthFig. 2).

HALS ASZ

E¥ HEAT AR mRid AR 03 g(AEA 02 g)
< Biological oxidizer(Model 407, Packard, US.A)Z 2%
ZF A2AA WP CO,Z 7 mLY Carbo-sorb®E(Packard,
US.A) A7) % 8 mLe Permafluor®E(Packard,
US.A)E %7}1o] Liquid Scintillation Analyzer(Tri-Carb
1600 TR, Packard, US.A)Z AZ3Igit}t. §84 = WA}
T2 AlE 5 mLo| 15 mL9) Aquasol®(DuPont, NEN
Research Products, US.A)& 3713t & 4°C 2] dhioA
24XZE AT T WARSE ASSITE A o] T
EY dHo2RH & AASI, AR HE Hoju &
30T oA FEAR 29 £ EYS B502HE 5 em
AR Adsle] FA% F e ASSch

3  uE

EUEEY

Aol AR =E9F 29 imidacloprid® F5¥ &
2%HFig. 3)7 EXS Freundlich F34Ky), RulAS
2 GUS %t A3(Table 2)E B e EY A(FVE
T 1.8%) T 26°F, EY B(RVIEEHE : 1.3%)9 1.72
Bot w39tk Bl weke] Favbs3E CiEs) st
of ARREE 2 5229 71€7(1/n)E AFELIN 7

Fig, 3. Freundlich adsorption isotherms of [“Climidacloprid
in soil A and soil B.

Table 2. Freundlich constants, distribution coefficients
and GUS indices of the soils used

SOII type . a) GUS

(Halflife) 00 Koo /n K& e
Paddy A 260 091 249 161~230

(10~27) B 172 09 228 164~235

 Koc=K; x 100 x 1.724 + % OM.
B GUS=log Half-life(soil) x (4 - logKcc).
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Fig. 4. Cumulative amounts of C leached from soil A
containing fresh and aged residues of [Climidacloprid.
BF+R : fresh soil A with rice, BF : fresh soil A
BA+R : aged soil A with rice, BA : aged soil A
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Fig. 5. Cumulative amounts of "“C leached from soil B
containing fresh and aged residues of [“Climidacloprid.
DF+R : fresh soil B with rice, DF : fresh soil B
DA+R : aged soil B with rice, DA : aged soil B
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Table 3. Distribution (%) of “C at different depths of
columns packed with soil A after 4 weeks of leaching
period under the submerged condition

With rice plant Without rice plant

Soil depth (%) (o/o)

(cm) Fresh Aged Fresh Aged
0~5 69.5 86.0 73.1 83.2
5~10 10.7 10.6 94 10.1
10~15 35 3.2 35 35
15~20 1.8 1.3 2.0 14
20~25 0.8 0.8 0.8 0.7
25~30 0.7 04 0.8 04
Total 87.0 102.3 89.6 99.3

Table 4. Distribution (%) of “C at different depths of
columns packed with soil B after 4 weeks of leaching
period under the submerged condition

With rice plant Without rice plant

Soil depth (%) (o/o)
(em) Fresh Aged Fresh Aged
0~5 70.3 72.1 73.3 784
5~10 144 13.7 8.6 9.3
10~15 3.0 3.6 2.6 4.6
15~20 1.9 1.8 2.0 1.8
20~25 14 14 0.8 1.0
25~30 0.7 1.2 0.7 0.7
Total 91.7 93.8 88.0 95.8
I BEYY 5 Y imidacloprid®] £4 2 W AWHF
o #Aglel FAY s 80% ool EZF 0~10 cm
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Table 5. Distribution (%) of “C in rice plant, leachate and soil after 4 weeks of leaching experiment

Radioactivity (%)

Soil Residue e Plantin; Recovery (%
P 8 Leachate Rice' plant Soil y (%)
Eresh No 07 - 89.6 90.3
A Yes 0.8 3.1 87.0 90.9
Aved No 02 - 99.3 995
8 Yes 0.4 25 102.3 105.2
Erech No 1.2 - 88.0 89.2
5 Yes 13 26 91.7 95.6
Aved No 05 . 95.8 96.3
8 Yes 0.6 1.6 93.8 96.0
EY Y 5 “col ¢y 2. Korea Crop Protection Association (2005) Agrochemicals
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