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The Degradation and Absorption of Neonicotinoid Pesticides in Soils and Its Effect to Groundwater

KONG De-yang, GE Feng”, XU Jing, SHAN Zheng—jun, SHI Li-li

(Nanjing Institute of Environmental Science, Ministry of Environmental Protection, People’s Republic of China, Nanjing 210042, China)
Abstract: Adsorption and degradation of three kinds of neonicotinoid pesticides in Taihu paddy soil, Jiangxi red soil and black soil were sys—
tematically studied using indoor simulation experiments, based on which the impact of neonicotinoid pesticides on groundwater was assessed
with GUS index. The results showed that the three neonicotinoid pesticides were quickly degraded in the soils. The degradation half-life times
was between 5 and 31 days, indicating they are easily biodegradable. Their degradation behavior attributed to both soil properties and the na—
ture of pesticides themselves. The absorption of the three neonicotinoid pesticides on the selected soils followed Freundlich isotherm. The K
values were between 0.30 and 14.70, K values between 42.8 and 1 750.9, which indicated these pesticides are difficult to be adsorbed. The
extent of adsorption is related to the solubility of pesticides and soil organic matter content. High water—soluble pesticides showed high rates of
adsorption. The pesticides also prefer to adsorb on soil with high organic matter content. GUS index of the three kinds of neonicotinoid pesti—
cides in paddy soils at Taihu Lake region was less than 1.8. While at Jiangxi red soil, the value was over 1.8, which underscores the potential
risk of groundwater contamination due to leaching.
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FHHEIR(25 CEIR(75% )35, & TBGRE , M %E +
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Table 1 Physical-chemical properties of the tested soils

THW 80 mL, WE KA R ZG & &, [FRHEAM L
BN REAL I
1.2.3 FEE

KR EEIBUE 1 0.45 pum JEE, BAREIEIE

T HERFRIR 20 g - 3RE S, 0 30 mL PR iR
B 30 min, FE O K LIEBCIIEE = A
A, ERE 1R, GO, ThesE R EZETH
i, fEIA 250 mL 43 -+, A 30 mL Z PR PR,
RGIRE, # &5 RR  WE LRV TR
FH 20 mL ZBRZERZEI 1 IR, A ICE VM, IeZE 2k
T, N T 5 R BEE 2T, 3 0.45 wm BB, 3T
FRETEIE .

LS : Waters = R0BME 351 (2695/2998)
B3EF: 4.6x200 mm 5 pm XTerra ® RP18 A=, WishAH: 2
&/7K=30/70 (V/V), ¥ 1.00 mL-min™; #FER 10
pL, K 265 nm, H:3E 30 °C,

ERFAT, R EE DY 5.39 min, K
W3z Ky 265 nm , B B MR PR B B E] A7 6.53 min, K]
BN 242 nm, JFE0E BRI OR B2 B B] R 4.38 min, 3
PR 257 & & 0.20~10.00 mg-kg™ FE P, [
W E G5 RN 73.06%~87.31% , X hm A 22
0.79%~5.48%
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Table 2 Degradtion of neonicotinoid pesticides in soils

R T2
e T vl . e Wt Foe
VANiiPAR: 5.29 9.9 10.6 K+ KkFE+ 18.1 157 5.0
KiAAKFEL 6.23 12.6 17.4 4 PANLEAR: 31.8 17.3 9.7
AR+ 7.86 17.0 29.7 Wt AILE+ 10.7 75 15.0
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Figure 1 The degradtion of neonicotinoid pesticides in soils
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Table 3 Adsorption of neonicotinoid pesticides in soils

% Bt 5 5 (Freundich )
P 5 W E Hu Bk S L
K4 Ko r K4 Ko r K4 Ko r
KIAARE L 3.18 578.2 0.991 9.63 17509 0.993 0.36 65.4 0.964
PANiEaR: 0.58 82.8 0.850 1.04 148.6 0.998 0.30 42.8 0.929
LB L 6.15 651.2 0.997 14.70 1556.5 0.966 0.62 65.6 0.966
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Table 4 Mobility of neonicotinoid pesticides in soils

T HEEL GUS(Ground Ubiquity Score)

4 g H fi WIE H Bk S R
DTs/d Ko GUS DTs/d Ko GUS DTs/d Koc GUS
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