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Transport and distribution of chlorpyrifos in soil-water—plant system of paddy field developed from red soil
YAO Ying—lei"?, LIU Hui—yun’, CHENG Jian—hua®, TANG Xiang-yu’, GENG Chun—-nu"’, GUAN Zhuo’

(1. School of Ecological Engineering, Shanghai Institute of Technology, Shanghai 201418, China; 2. Institute of Mountain Hazards and
Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: The transport and distribution of pesticides in paddy field soil-water system constitute a serious danger to human and ecosystem
health. This study investigated the transport and distribution of chlorpyrifos as a commonly used pesticide in paddy field of red soil through
laboratory batch equilibrium adsorption experiments and field study. The study was conducted under continuous and intermittent flooding
conditions through field pesticide application and subsequent continuous monitoring. The results showed that chlorpyrifos leached strongly
to a depth of 50 ¢m in the paddy soil and the high daytime temperature caused increases in concentrations of chlorpyrifos and its main
degradation product, 3,5,6—trichloro—2—pyridinol (TCP), in the pore water of the surface soil layer. Rain events promoted the transport of
chlorpyrifos and TCP toward the deep soil layer. Chlorpyrifos residue in the soil at the time of rice harvesting was high and it was uniformly
distributed in the soil profile. Intermittent irrigation reduced the chlorpyrifos contents in rice grains and stems. Chlorpyrifos contents in rice
grains and stems under intermittent irrigation were 0.69 and 0.84 times those in rice grains and stems under continuous irrigation,
respectively. This study suggests that chlorpyrifos could leach in paddy field developed from red soil, and different irrigation methods have
a significant effect on the content of chlorpyrifos in harvested rice.

Keywords: chlorpyrifos; 3,5,6—trichloro—2—pyridinol(TCP) ; paddy field; reactive transport; irrigation regime; rice
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Figure 1 The structure of chlorpyrifos and TCP
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Figure 2 Sorption isotherms of chlorpyrifos and TCP in the soils of cultivated and uncultivated layer of paddy field

PRI K AR i e B 4 T REE 2 L, B b iy
TCP KA e B8 S e T RS

B3 SE K TCP 25 35 W B 24 19 Freundlich J5 2
MM FRIA A RE R, X T EERm,
Ty B4 B A B AH 56 R EC(R?) 35 3 W 25 5 @ 2%
KA, H LA Freundlich J7 2 8815 %R B 47, R BH B
BEMRAE LT e AR 1 b B W B E TR 2007 =X, A
AR PN A AR AR ot i) 22 )2 W BT
XF TR A BV S s A R R i L R?
IR THERMEZ 135, B DB TR IR Lt fff v
WS THERIEMEH . PR L E DR
Freundlich W [ 75 5t 5 ORI 214 43 Bie R AN THHE
JZ2 L HE K HH b X B B WA A R R 7 (KD
A3 R (K BIW 8 5 T TCP, RS HE KT H 25 58 Y
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F IRz TR
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Table 1 Fitted equations to sorption isotherms of chlorpyrifos and TCP in paddy field developed from red soil

15 H TR BHVEJZ L3 Cultivated soil JEFEVEIZ 13 Uncultivated soil
Ttem Equation ] ) 75 R’ EEy R R
LI Freundlich Jy 7 q. = 146.649C™" 0.991 9 ¢. =90.5538C"" 0.989 8
MR q. = 156.5693C. 0.986 8%* q.=73.0921C. 0.844 3%
TCP Freundlich /7 2 q. =5.4695C." 0.992 0 q.=3.1603 C:""° 0.983 g
SEpET R ¢.=62166C, 0.990 1% q.=3.7596C. 0.981 2%

T s R B KO (P<0.01) , i 7K F (P<0.05) .

Note: ** indicate correlation is extremely significant(P<0.01), * indicate correlation is significant(P<0.05).
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Figure 3 Effects of irrigation regime on chlorpyrifos dynamics in floodwater and soil pore water
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Figure 4 Effects of irrigation regime on TCP concentration in floodwater and soil pore water
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