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Distribution Characteristics and Influencing Factors of Organophosphorus

Pesticides in Typical Soil Environment of Jianghan Plain

WANG Jian-wei' , ZHANG Cai-xiang'*, PAN Zhen-zhen® ,LIAO Xiao-ping', LIU Yuan', LU You', TANG Mi'
(1. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, China;
2. Geography and Tourism College, Chongging Normal University, Chongqing 400047, China)

Abstract: In order to study the distribution characteristics of organophosphorus pesticides ( OPPs) in the soil of Jianghan plain,78
profile-soil samples from various depth and 7 surface-soil samples were collected in September, 2015 in established groundwater
monitoring field site, Jianghan plain. The OPPs concentrations were determined by gas chromatography with nitrogen-phosphorus
detector( GC-NPD). The results showed that OPPs were widespread in our studied area. The OPPs concentrations of suface-soil

" to 193.85 ng-g~", with an average of 140. 05 ng-g~', whereas the OPPs concentrations of profile-

1 1

samples ranged from 89. 80 ng-g~

soil samples ranged from 19. 81 ng-g ™" to 138.28 ng-g ™", with an average of 40. 99 ng-g~'. The main ingredients of OPPs in surface
and profile soil samples were methamidophos, omethoate, diazinon and quinalphos,and the residual amount of 10 kinds of OPPs had
posed a threat to agricultural products according to the America soil pesticide residue limits standards. The horizontal distribution of
OPPs concentration in profile soil followed the order of nearby river farm area > nearby river area > farm area, namely GS1-1 > G4 >
GS2 > GS3. while the vertical distribution mostly decreased at first and then increased with increasing depth. The distribution
characteristics of OPPs were also influenced by many factors, such as application amount of OPPs, the adsorption and desorption
actions of soil, vertical movement of groundwater, the terrain environment in the study area, and the concentration of soil organic
matters.

Key words : organophosphorus pesticides; typical soil environment; Jianghan Plain; distribution characteristics; influencing factors
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Fig. 1 Location of sampling points in the study area
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Table 1  Basic physical and chemical parameters of soil samples

bt pH & B/ % TOC/ %
pEAE]| HiE T H HfE biEAE]| HfE
SS1 ~7 5.56 ~8. 14 6.88 15.34 ~30.77 19.2 0.43 ~2.16 1.24
GS1-1 6.13 ~7.89 6.96 17. 88 ~44.59 31.4 0.21~3.35 1.71
GS1-2 6.37 ~8.11 7.01 16.96 ~42.19 29.1 0.62~2.11 1.62
GS1-3 6.65 ~7.84 6.9 17.01 ~40.24 27.5 1.21 ~3.19 1.88
GS1-4 6.69 ~7.95 7.05 14.49 ~38.92 20.6 0.74 ~1.52 1.18
GS2 6.19 ~8.03 6.99 15.43 ~33.26 18.9 0.53~1.23 0.90
GS3 5.97 ~7.98 6.93 16.55 ~31.19 20.4 0.63~1.76 1.11
GS4 6.57 ~7.89 6.97 18.49 ~45.78 33.6 1.17 ~2.67 1.80
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Fig. 2 Content of OPPs in surface soil of the study area
3.2.2 it OPPs & Ko

2 RWFFEIC 7 ASHEH A OPPs 1Y &
A 4 R A S YL 19. 81 ~ 138.28 ng-g ™', F

BB 3500 40. 99 ng-g ', S GEITH A HT AL A
A3 AR OPPs 1) 7 & SR AR (1 3) W5
DX ) 1 P A A R | AR SR AR
TR LS 10 B OPPs , e rb: H 58 05 iy A9 02 R AR
B R AP e B, 4 0 R 100% . 97.44% Al
88. 46% ; il i (1) 4% Fh OPPs -2 & BV Fl R 0. 13
~26.58 ng-g ' FIMEHR 9. 94 ng- g~ HPOEI
e e R e | AEAR AR R R T s A
Ay 26.58 . 1541, 17.18 F118.41 ng-g ', Hrh
XT38 i 4. 96 ng+g ™' <12 ng-g .
R4 56 8] 4 e 2 5% B BR a7 T+ P sk B8
(1) OPPs fiY 2 B FH BE X Bl b £ 28 Jgl Bl 380 4 7 it 11
. PRSP A S T TR R AR A GST A
4 AN 4 (GS1-1, GS1-2, GS1-3 Hl GS1-4) H 4
R D OPPs 19 f i 4r Bk 1981 ~
102.08 . 19.99 ~48.58 . 27.62 ~ 137.03, 31.87 ~
53.51 ng-g™', F ¥ {H 4> B A. 53.05, 28.26,
53.17,41.83 ng-g~'. LAt GS1 9 4 4H1TH £
HOPPs I 7345 Ay < Bl 25 T0] 2 1) 8 34 im0 T 4

4 80

35 - it

: Hi

30 - - 60
T‘.'-"lﬁ'— B =
£ 40 5
=20 ’?‘g
& =
-‘E«".:IS— J20 &

10 |-

EE R AN
ik [

7K i
|
g =

i

(=] Lh
T T
R

AL R
VE TR

R A

T B i %

OPPs
B3 #HELH OPPs WRHAERMAE

Fig. 3 Detection frequency and content of OPPs in profile soil
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Table 2 Content of OPPs in profile soil/ng-g ™"

W OPPs

L o TR BAE WIERR RS TR Ak WA O s Kewe wam
20 25.48 4.60 16.09 17.1 15.15 3.52 7.59 5.6 69. 65
40 25.81 4.57 15.7 15.83 11.07 5.02 5.54  57.73
60 30. 87 9.20 22.46 21.99 8.63 25.71 87.99
80  51.26 23.56 25. 44 49.00
100 35.33 6.70 17.85 24.55
GS1-1 140 36. 18 6.14 21. 38 20. 67 48. 19
180  23.34 6.27 20.9 16. 89 44.06
220 4.63 15.18 19. 81
260 4.86 16.3 5.61 26.77
300 24.76 6. 10 15.45 17.04 11.12 49.71
350 25.17 7.44 42. 84 20.99 30.81  102.08
400  28.19 6. 64 12.47 17.42 20. 52 57.05
20 24.54 6.01 15.8 21. 81
40  23.51 5.45 16. 89 9.96 32.30
60  24.48 4.82 15.77 3.49 24.08
80  23.15 4.46 15.53 19.99
100 23.37 4.81 16.48 21.29
GS1-2 140 4.30 17 5.94 27.24
180 4.95 16 5.28 26.23
220 4.91 17.02 6.26 28.19
260 4.78 16. 17 6.59 7.99 13.05 48.58
300 4.75 15.5 4.73 7.89 32.87
20 28.89 5.13 16.01 15.28 7.65 44.07
40  25.26 3.63 15.74 15.31 7.72 42.4
60 23.98 5.94 15.51 3.95 7.86 33.26
80  23.79 1.53 15.6 2.93 7.56 27.62
100 23.46  4.77 16. 07 3.06 0. 05 9.04 3.03 36.02
GS1-3 140 21.79 15.8 17.13 12.55 45.48
180  23.17 5.37 15. 54 17. 14 21.19 59.24
220 24.05 7.8 17. 94 21.07  46.81
260  53.33 6.92 12.13 19.22 6.28 4.1 0.25 10. 89 59.79
300 25.17  8.96 26.76 20. 66 8.53 72.12  137.03
20 24.2 6. 89 0.8 16. 34 3.28 7.76 35.07
40 25.17  6.62 16. 07 3.15 0.09 8.41 34.34
60 24.4 6.75 3.51 17.51 3.74 8.39 3.27 43.17
80 5.43 15.44 2.9 8.1 31.87
GSl-4 100 26.41 4.93 15.82 15. 58 2.49 7.61 46.43
140 27.89 5.36 5.45 16. 14 15.77 0.52 7.9 51. 14
220 27.14  4.69 16. 05 17.72 4.35 2.69 8.01 53.51
260  26.34 3.48 16. 19 15.77 3.66 39.1
20 25.3 3.41 0.64 16. 38 2.94 7.41 30.78
40 24.94  3.59 1. 06 15 2.96 7.71 30.32
60 25.14 3.51 1.04 15.46 7.74 27.75
80  24.78 3.47 0.49 17.63 3.73 7.7 33.02
100 26.5 3.49 0.55 16. 44 3.26 7.6 31.34
o 140 24.69  3.36 0.56 16. 24 3.42 23.58
180 24.19 3.55 0. 69 16.2 3.10 7.98 31.52
220 25.4 3.6 4.75 0.85 31.28 13. 54 8.56 62.58
260  25.89 6.07 22,15 1.48 25.57 5.83 61.1
300 24.36  3.85 0.56 16.23 20. 64
350  24.58 3.4 9.27 0.78 21.59 6.57 5.9 7.84 55.35
400  26.66 3.47 2.2 0.76 16.23 5.5 4.94 33.10
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o3 140 2778 344 13.61 15 2.42 34. 47
180  26.81  4.08 4.57 1.05  15.56 1.35 26. 61
220 27.50 4.79  12.37 1.65  16.95 1.96 37.72
260 27.04 3.9 0.87  15.44 1.49 21.7
300 25.61  3.45 0.55 15.49 3.39 22. 88
350 25.30  3.21 0.55 15.83 1. 90 21.49
400  25.62  4.04 0.68  15.33 20. 05
450  27.36  4.05 8. 12 1.18  16.29 3.88 33.52
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20 25.63 3.6 0.91 16. 02 17.02 14. 45 4.61 7.80 64. 41
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