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Analysis of Non-point Source Pollution Impacts of Agricultural Comprehensive Development Projects

MEN Yun-yun TIAN Xue-feng XIA Li-jiang ( College of Resources and Environmental Sciences China Agricultural University Beijing
100193)

Abstract  Objective The research aimed to analyze the influence of non—point source pollution in agricultural comprehensive development
projects. Method Through the investigation and data collection and based on the literature review to obtain the corresponding parameters the
current fertilizer pesticide application loss and nitrogen and phosphorus loss after project implementation were calculated. Result Soil formula
fertilization could reduce 23.2% of the total nitrogen and 18.8% of total phosphorus loss; comprehensive prevention and control of diseases and
insect pests control could reduce pesticide application by 30%; straw return could reduce total nitrogen loss by 27.4% and total phosphorus loss
by 32.3%; water saving irrigation could reduce total nitrogen and phosphorus loss by 9.3% and 6.2%; ecological ditch could reduce the total ni—
trogen and phosphorus in runoff by 74.1% and 68.6%; artificial wetlands could reduce the total nitrogen and phosphorus in runoff by 60.0%
and 50.0%. Conclusion The comprehensive agricultural development projects can effectively control non—point pollution in the project area.
Key words Agricultural non—-point source pollution; Soil formula fertilization; Water saving irrigation; Straw return; Ecological ditch

. L. : 2016 1
5 984.1 t( ) 1.1
358.5 kg/hm’ (120 kg/hm?) * .
. 33%.24% 42%° ; ;
e . 2 519 km’,
2016 1740 t° ;
35%° . . . ° A
i 3
(COD) . (TN).  (TP) \ ( Do
1324.09 .270.46 .28.47 t
2 & )\E
43.7%.57.2%67.3% * . 2015 1 AR
{
>> “ ” AL H
i s . KR
b td
) £ Fe T FeHE
o« _ _ ”» . %ﬂ{rg
BN
N N 3
1
Fig.1 Technical route of non-point source pollution control in
(1982-) project area
L%
. B 1.2 2017

2018-08-03 . . .



73

46 35
2.1 o
o 2.2
N 2.2.1 o N
373 kg/hm’( ) 195 kg/hm’ . 299 kg/hm’
( ) 84 kg/hm’( ) 95 kg/hm’ 20% 158 kg/hm’
( ); 1.36 kg/hm’( ) o 19%; 67 kg/hm’ 20%;
75 kg/hm’ 21%.
. . 565 t/a 20%( 1),
1
Table 1 Comparison of fertilizer application amount before and after soil formula fertilization
)
Fertilizer use per unit area( pure) //kg/hm’ Total amount of fertilizer applied( pure) //t/a
Project . .
Nitrogen Phosphate Potash Total Nitrogen Phosphate Potash Total
fertilizer fertilizer fertilizer o fertilizer fertilizer fertilizer o
Before application 195 84 95 373 368 158 179 704
After application 158 67 75 299 297 126 141 565
Reduction // % 19 20 21 20 19 20 21 20
0.111%1.547%0.111%0.935% -
( bi ( 2
. . / . . 5 1.95 kg/hm’ 22.3% .
o N 1.54.0.41 kg/hm’ 23.2%-18.8%
N N N 0.502% 0. 3.69 t/a 22.

502%+1.848%+0.502% 1.640% 0. 111%- 3%

2

Table 2 Comparison of fertilizer loss before and after soil formula fertilization
Total fertilizer loss //t/a

Fertilizer loss per unit area//kg/hm’
Project . .
Total nitrogen Total phosphorus Total Total nitrogen Total phosphorus Total
Before application 2.01 0.50 2.51 3.79 0.95 4.74
After application 1.54 0.41 1.95 2.91 0.77 3.69
Reduction // % 23.2 18.8 22.3 23.2 18.8 223
2.2.2 o . 0.95 kg/hm’
. . 1.8 t/a(  3)
) 3
o Table 3 Comparison of pesticide application before and after compre—
. hensive pest control
- Pesticide application Total pesticide
Project per unit area//kg/hm’>  application //t/a
o Before application 1.36 2.6
6 After application 0.95 1.8
2.2.3 o

30%
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Table 4 Comparison of fertilizer loss before and after straw return
( )
Proiect Fertilizer loss in rice field //kg/hm® Fertilizer loss in dry land( comn field) //kg/hm’
roec Total nitrogen Total phosphorus Total nitrogen Total phosphorus
Before application 0.329 0.111 0.115 0.008
After application 0.234~0.263 0.087~0.100 0.083 0.005
2.24 0 N NN
° 5
° Table 5 Comparison of fertilizer loss before and after water saving ir—
o rigation kg/hm’
4.92 kg/hm’, 1.68 kg/hm’, ’
Trrigation method Total nitrogen Total phosphorus
loss loss
Traditional irrigation 4.92 1.68
9. Water saving irrigation 4.46 1.58
3%6.2% o . 10
4.46.1.58 kg/hm*( 5)
7—8
° 1
2.2.5 o
74.13%  68.63% -
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Talbe 6 Comparison of pollutant concentration of farmland runoff before and after construction of ecological ditch mg/L
Rice field Dry field

Project Total nitrogen Total phosphorus Total nitrogen Total phosphorus

Before application " 4.30~9.31 0.61~1.38 5.90~10.33 0.84~1.89

After application 1.11~2.41 0.19~0.43 1.53~2.67 0.26~0.59
2.2.6 o 20 "
70 ( . .

NN ) . ) N .
. 60%50%

Table 7 Comparison of pollutant concentration of farmland runoff before and after constructed artificial wetland

7
mg/L

Rice field Dry field

Project

Total nitrogen Total phosphorus Total nitrogen Total phosphorus

Before application
After application

0.26~0.59
0.13~0.30

0.19~0.43
0.10~0.22

1.53~2.67
0.61~1.07

1.11~2.41
0.44~0.96
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Table 5 Heavy metal elements content of wheat grain samples mg/kg
No. Cr Cd Hg As Pb Ni
1 0.122 0.029 0.002 0.086 0.096 0.057
2 0.127 0.057 0.005 0.066 0.072 0.077
3 0.115 0.031 0.003 0.049 0.081 0.069
4 0.104 0.022 0.005 0.060 0.048 0.080
5 0.110 0.034 0.004 0.052 0.079 0.063
Mean 0.116 0.035 0.004 0.062 0.075 0.069
National mean 0.117 0.040 0.003 0.045 0.079 0.078
GB2672—2012 1.000 0.100 0.020 0.500 0.200 —
CV( %) 7.78 38.05 36.55 23.08 23.58 13.50
No.tei “~" means no reference value
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