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    1.  Grain Production and Demand  in China        
            Ҭ ֟ҍ ( ) 
 

(Data from the Statistic Bureau of China 

Demand was estimated by using average grain demand of 400 kg/capita/year) 
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        Cereal grain yield in China has been merely secured by much higher input of resources 
including fertilizer, irrigation, plastic film and other chemicals. Data are based on the China 
statistic yearbook (NBAC, 1961-2010.    Zhang et al., 2011;  Shen et al., 2013) 

Grain production and resources input 
֥ғ ῇ  
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Fertilizer Overuse and Misuse 

( ) 
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Chinaôs eutrophied lake area reached 

8700 km2 (2007) over the last 4 decades.  
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Eutrophication 
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(Science 2009, 1014-1015) 

http://news.qq.com/photo.shtml
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Air pollution in Beijing  
֪  

NATURE  (Liu et al.,2013) 
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2 . Characteristics of NPS pollution in China  

Ҭ ῾ ’ 

Pollution load from agricultural sourcê῾ҙ ̃ 

É  Agricultural NPS including agricultural fields, livestock and   poultry, 

fishery, rural runoff, rural sewage etc.  

É 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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Direct drainage of sewage water to lake  
Photo from H Yang 
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No-order deposit of  waste material in rural areas 

Photo from H Yang 
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Direct drainage of run -off water to lake  
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Environment in Countryside in Tailake Region 
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What a water color! 

Photo from S Wang 
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(http://www.fertilizer.org/ifa/statistics/indicators/tablen.asp and 

http://www.fertilizer.org/ifa/statistics/IFADATA/DATA/chn.xls) 

Start of Chinaôs 

economic reform  

Dr. Brownôs question: Who will 

feed the Chinese people?  

Trends of fertilizer N consumption in China since 1960s 

1960 ץ ’ 

2.1 Farming--- high fertilizer inputЃ ῇЄ 

>30 Tg per 

year in 2010 

http://www.fertilizer.org/ifa/statistics/indicators/tablen.asp
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2.1 Farming---high N rateЃ ᶕ Є 

Â 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-2 for each crop.  Yield of rice is 7500-8000 

kg hm-2 and of wheat is 3000-3750 kg hm-2 . 

Chemical Fertilizer 
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Low nutrient use efficiency 
 

       NЕ27.5%;        PЕ11.6%;        KЕ31.3% 

                                             ( 2008, )  

2.1  Farming---high N loss & low NUE 

          Ѓ ᵤ⌐ Є 

High N Loss from Agricultural Land:  

 Total N loss: 20-70% of total N application,  average 45% 

Â  by leaching          6.4%  

Â  by run-off           8.4%  

Â  by evaporation   15-41%  ( NH3, N2O and NOx) 
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N loss of rice-wheat rotation system in Tailake region 

Ѓ ₴Є 

Å 77.8 kg N ha-1 y-1 (14%) was lost into the water through leaching  and runoff 

Å 233.6 kg N ha-1 y-1 (39%) was lost into atmosphere through NH3 volatilization 

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

deposition  

ᵬ  
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Nitrogen loss by run -off in rice -wheat system in Tai -lake area 

    Ѓ Ї Є 

ᴓ Run-off 

(m3/ha) 

TN 

Ѓmg/LЄ 

N from run-off

Ѓkg/haЄ 

% of 

application 

2011-2012 180 42.1 6.6 2.7 

2012-2013 1181 20.5 18.4 7.6 

2013-2014 2203 10.1 64.3 26.7 

Average 1188 24.2 29.8 12.4 

ᴓ Run-off 

(m3/ha) 

TN 

Ѓmg/LЄ 

N from run-off

Ѓkg/haЄ 

% of 

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 
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ᴓ 
Volume 

(m3/ha) 

NO3-N 

Ѓmg/LЄ 

NH4-N 

Ѓmg/LЄ 

TN 

Ѓmg/LЄ 

N loss 

Ѓkg/haЄ 

% of 

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 

ẅ 2030 1.9 0.6 4.0 8.1 3.0 

2011-2012  195 3 0.2 3.4 0.6 0.2 

2012-2013  244 9.5 0.3 11.1 2.7 1.1 

ẅ 219.5 6.3 0.3 7.3 1.7 0.7 

Ὴ ẅ 1125 4.1 0.4 5.6 4.9 1.8 

Nitrogen loss by percolating in rice -wheat system in Tai -lake area 

 
Ѓ Ї Є 
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ᴓ 
NO3-N 
 (kg /ha) 

NH4-N 
(kg /ha) 

DON 
(kg /ha) 

TN 
(kg /ha) 

% of 
application 

2007 190 1.4 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 11.2 241.4 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 

Nitrogen loss by percolating in Vegetable land in Tai -lake area 

 Ѓ Ї Є 
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ᴓ 
Volume 

(m3/ha) 

NO3-N 

Ѓmg/LЄ 

NH4-N 

Ѓmg/LЄ 

TN 

Ѓmg/LЄ 

N loss 

Ѓkg/haЄ 

% of 

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 vegetable land in Tai -lake area 

Ѓ Ї Є 
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Nitrogen loss by run -off  in peach garden in Tai -lake area 

Ѓ Ї Є 

 

 

Run-off  19%  
 
Mainly in April-July 
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The concentration of TP from run-off water in countryside 
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Atmospheric N concentration in various regions of China 
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(Liu et al., unpublished) 

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

water bodies from agricultural source.  

     N deposition to agricultural field 

      ̂ ңҩ ̃ 

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

Tailake region        North China Plain 
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2.2 FarmingðStraw  return̂ ̃ 

É The straw production was 8400 Tg in 2005, average annual growth of 

1.3% from 1990.  N, P2O5 and K2O in the straw totaled 7.76 , 2.49 and 

13.42 Tg.  

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


