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Characteristics of non-point source
pollution and its control technology in
countryside, China
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Grain demand and production (M ton)
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Enhanced nitrogen deposition over China

Xuejun Liu'*, Ying Zhang'*, Wenxuan Han', Aohan Tang?!, Jianlin Shen!, Zhenling Cui', Peter Vitousek?, Jan Willem Erisman~?,
Keith Goulding®, Peter Christie"®, Andreas Fangmeier’ & Fusuo Zhang'

16

14
= 12}
=
S 10
=]

(723

L
£
o
=
IS

>,
o
=
50
40 |
=

=
=]
= 30}
[<5]

w
=

& 20}
=
8
=

10
o
100
80 |
=

g 6o
=]

i
[<5)
>
5 40}
s
=

20

O N A O O
T T

d ® NH3
® NOx-N
® NH3-N/NOx-N

| y=-0.070X%+144.6

- (n=31, P<0.001 -
< © %=0.315¢61921

(n=31, P<0.001)

y=7.00% 1049 0056X
_(n=31, P<0.001)

1 3

N Fertilizer 4
e Livestock unit

y=8.99%-17, 723

" y=0.842¢1, 657.4
(n=31, P<0.001)

1 300

4 200

4 100

e Motor vehicles
L) Coal consumption

y=2003 10—44 e0.0516(
(n=13, P<0.001)

y;1.003 101113 g01316¢

(n=17,P<0,001)

1980 1985 1990 1995 2000 2005 2010

Year

| 1980s: 13.2 kg N/ha

14

Livestock unit (L6 heads)

Coal consumption (£atons)

60% of increase




2. Characteristics of NPS pollution in China

T . 3

~

Pollution load from agricultural source ° 3

E Agricultural NPS including agricultural fields, livestock and poultry,
fishery, rural runoff, rural sewage etc.
E COD, TN and TP emission from farming, livestock and poultry,

aquacultures in 2007 was 13.24, 2.70, and 0.28 million ton per year,

respectively, accounted for 23.7%, 57.2% and 67.4%.

(data from the first national pollution census bulletin in 2010)
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Environment in Countryside in Tailake Region
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2.1 Farming--- high fertilizer inputr i €

Trends of fertilizer N consumption in China since 1960s
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2.1 Farming---high N rater 3 €
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N rate of main crops inChina in 2007
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In Tai-lake region, 270-375 kg N hm-2 for rice and 225-350 kg N hm-2

for wheat, 60-150 kg P hm-2for each crop. Yield of rice is 7500- 8000
kg hm-? and of wheat is 3000-3750 kg hm= .
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| 2.1 Farming---high N loss & low NUE

Low nutrient use efficiency

NE 27.5%:; HE 11.6%; KE 31.3%
( 2008, )

High N Loss from Agricultural Land:
Total N loss: 2070% of total N application, average 45%

A by leaching 6.4%
A by run-off 8.4%
A by evaporation T 1541% ( NH, N,O and NOX)




N loss of rice-wheat rotation system in Tailake region
I W g €

130(22% o N N output

Total

I\ output )
59.5(10%) 599 kg N ha" 290(48%)

. = Crop harvests p
k. o s » NH3 volatilization

16.1(3%)~ — .

® Leaching

104(17%) * Runoff

® Denitrification

A 77.8 kg N hat y1 (14%) was lost into the water through leaching and runoff
A 233.6 kg N haty1 (39%) was lost into atmosphere through NH3 volatilization

and denitrification, and many of these came back to water through dry and wet,
deposition LT,




Niimggeddessbbymu n-offfinricec-wheat systeminiTai-lake area
r(*ﬂi ARG Ei II)IL?J\%E’JEL #HiEk B e e

= (m3/ha) I mg/LE I kg/ha€ application
% 2008 2018 15.2 30.7 11.3
§ 2009 2824 20.5 57.6 21.3
> 2010 1839 12.1 22.3 8.3
2011 2278 13.3 30.3 11.2
2012 2208 15.9 35.1 13.0
2013 770 8.15 6.28 2.3
Average 2024 14.4 31.1 11.5
=
4 Run-off TN N from run-off % of
§ 20112012 42.1 6.6 2.7
g 20122013 1181 20.5 18.4 7.6
20132014 2203 10.1 64.3 26.7

Average 1188 24.2 29.8 12.4




Nitrogenrlass oy percalatingrin riceice-wheat systemminiTani-lake area
[(EE AT ERMENE] HiEkBEDHC

(m*ha) [ mg/LE |  mg/LE | mg/LE |I kg/ha€ | application

2011 1940 1.6 0.2 4.5 8.7 3.2
2012 2175 1.9 0.6 3.4 7.4 2.7
2013 1975 2.2 1.0 4.1 8.1 3.0
W 2030 1.9 0.6 4.0 8.1 3.0
20132012 195 3 0.2 3.4 0.6 0.2
20122013 244 9.5 0.3 11.1 2.7 1.1
W 219.5 6.3 0.3 7.3 1.7 0.7

H w 1125 4.1 0.4 5.6 4.9 1.8




- W [ #iEkBHEPEE

_____ . N20,
GRESTLE L Fi & (kg/halyr) T RERE % 0 50%

AHLEEN 234 Y #x IR 18%
L AEN 860 Lok |

%8, 53%

‘Bimmims: 22%

=F NI LR

P
2 6
= —e—N234
S 3 —8—N582
- ——N756
T 30
2 o weetreesNO0
= —#—N1104
© 10 o5 B -
o 58 i N - -
- 0

g o o o o o g o g g o - E = -

. ¥3323%FZ3 233 3 %

< 2 2 =2 = 9 Q § & <
8 g g 8 ° o g & 8 § & & & 8 §
Date (dd-mm-yy)




Nitrogenrldss by perealatingin VegetabledanchindTai Tai-lake area
OGRS B 8 RIREMNE] BBk B T HE

15.8 207.2 18.8
2008 157.8 1.3 16.2 175.3 15.9
2009 249.4 0.8 26.8 276.9 25.1
2010 196.1 2.6 16.5 215.2 19.5
2011 229.1 1.1 11.2 2414 21.9
2012 181.6 1.73 20.37 203.7 18.4
2013 107.8 0.3 10.7 118.8 10.7

Average 187.4 1.3 16.8 205.5 18.6




Nitrogenrlass oy yunin-offfinivegetablel landh in ifaiai-lake area
FORHK SE i@ R RMENEL BigkBELRRC

I mg/LE | mg/LE |I kg/ha€ |application

2011 2212 10.5 1.4 15.0 33.3 3.0
2012 3574 11.9 0.7 13.5 48.3 4.4
2013 1425 14.5 1.1 16.4 23.4 2.1
2014 1956 13.2 0.5 14.5 28.4 2.6

Average 2403.7 12.3 1.1 15.0 35.0 3.02




Nitrogen loss by run -off in peach gardenin Tai- -lake area
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N deposition

Atmospheric N concentrationin various regions of China
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North China Plain
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N deposition to agricultural field
B N, MHa@ ~
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N input to fields from N

Tailake region North China Plain

N deposition was 12000 ton per year, about 28% of N load to

water bodies from agricultural source.

(Ju et al., 2009. PNAS 106:3041-46, SI)




2.2 Farmingd Straw return

E The straw production was 8400 Tg in 2005, average annual growth of
1.3% from 1990. N, P,O; and K,O in the straw totaled 7.76 , 2.49 and
13.42 Tq.

E 39.3% N, 70.5% P and 72.0% K in the straws was returned to field in 2006.




