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1 Introduction
• The lack of agricultural land N can lead to food safety, 

environmental degradation and climate change, and have a 
negative impact on crop yield and human health.

• Improve nitrogen-use efficiency (NUE) is increased crop yields 
decreased the most effective means of environmental degradation, 
and NUE was proposed for evaluating sustainable development 
goals, an indicator of progress.

• In research , social economy development and related N pollution, 
our analysis says many countries appear as a similar EKC curve, 
N pollution is increased before they are at the age of economic 
increase and decrease.

• Our analysis shows that global crop production needs NUE to 
improve from 0.4 to 0.7, so as to meet the food safety and 
environmental management of dual index of 2050.
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2 Theory
2.1 Nitrogen budget database

     Nfer : fertilizer application
     Nman : manure application
     Nfix : biological fixation
     Ndep : atmospheric deposition
     Nyield :N in yield 
     Nsur : the inputs and the outputs is lost to the environment or 
remains in the soil
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2.1 Nitrogen budget database
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Figure 1 | An illustration of the N 
budget in crop production 
and resulting N species released 
to  the environment.      
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3 Results and Discussions
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Figure 2 | An idealized EKC for Nsur and the related curve for NUE.

3.1  Patterns of nitrogen pollution
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Table 1|The definition of five country groups based on regressions for each country. 
The analysis includes 113 countries.

The model results are the outcome of the regression using the following model: 
Y = a + bX + cX2.

3.2 Variable turning points on the EKC
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Table 2 | Country groups defined 
according to the relationship 
between N surplus and GDP per 
capita. 
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Figure 4 | Examples of historical trends of the relationship between
GDP per capita and Nsur.
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Figure 5 | Nationally averaged annual fertilization rates and yields of 
maize in China and the USA.

3.3Importance of crop mix
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Figure 6 | NUE averaged across crops in China and the USA.
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Figure 7 | Fertilizer to crop price ratios for China, India, USA 
and France.

3 Results and Discussions
 3.4 Fertilizer to crop price ratios
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Table 4 | N budget and NUE in crop production by region and crop in 
2010 and projected for 2050.
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15Figure 8 | Historical trends of Nyield, NUE and Nsur, for a sample of
countries examined in this study.
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4 Conclusions

• N use efficiency was proposed for evaluating sustainable 
development goals an index of the progress and application in 
crop yield and other soil health parameters of sustainability of 
agricultural development.

• The main factors affecting the EKC NUE is crop mix and 
fertilizer to crop price ratios.

• Reduced N pollution in EKC mode and improve the efficiency 
of agricultural production is going on in the deteriorating 
environment a hope.

• Solved these problems  still have to depend on agriculture, 
economy, environment, education and trade policies, these 
factors will largely determine the future of food and 
agricultural pollution emissions.
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Thank you for your attention!
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