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Fertilizer nitrogen consumption in China: 1980-2012

40

30

20

Nitrogen (million tonnes)

0
1980 1984 1988 1992 1996 2000 2004 2008 2012

Nitrogen consumption increased by: 0.68 Mt yr-! in 1980-2006;
0.26 Mt yr? in 2007-2012.
32.8-33.8% of world N was consumed by China during 2007-2009.

Data source: 1979-2010 data from IFADATA, 2011 & 2012 data from Dr. W. Zhang, CAU.




The consumption of slow- and controlled- release and
stabilized fertilizers in China (in physical quantity)
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The consumption increased significantly since 2009. China has been the biggest
consumer of the slow- and controlled-release and stabilized fertilizer in the world.

Data source: 2004-2009 from Zhao, 2009; 2010-2012 from
http://www.cnagri.com/nongzi/aigeshidian/20120921/184156.html

The lack of rural labor needs simplified cultivation
techniques (eg. reducing top-dressing )
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(Photo was took by Dr. Cui, 2002, Shandong)

® From 1997 to 2010, the rural labor decreased from 490 million (history peak) to
414 million.

® The percentage of farming-related labor in total rural available labor decreased
from 57% in 2005 to 46% in 2010.

® Approximately 50% agricultural labors were more than 40 years old.

(Cai, 2007; Hu, 2007 ; Yang, 2010; China Labour Statistical Yearbook, 2011)




Under multiple ecological conditions, Chinese agriculture
needs diverse fertilizer products
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The production of slow- and controlled-release and
stabilized fertilizers in China (2009)

Urea formaldehyde Other coated fertilizer 0.05
0.1 million tonnes, 14% million tonnes, 7%

Polymer-coated urea
0.05 million tonnes,

Biochemistry =0

Inhibitor
0.2million
tonnes,
29%

Sulphur-coated urea
0.3 million tonnes, 43%

(From: China Agricultural High-tech Industrial Technology Development Strategy Research
Report: New Type Fertilizers; 2011, Chinese Academy of Agriculture Sciences % Shandong
Agricultural University)




Coated urea blended with normal urea and phosphorus and
potassium fertilizers is widely tested and used in field crops

Experimental network of
Agrium Advanced Technologies Inc.

Spring Maize
Gan Su, Inner Mongolia, Ning Xia,

Potato
Inner Mongolia

Summer Maize
Henan, Shandong

Rice
Anhui, Hubei
Cotton
Anhui, Hubei

Yield increase potential on winter wheat in North China Plain
(vs. Ncon) by using controlled-released nitrogen fertilizer

Risk of Yield
Treat. LC LC BD BD MC MC HB XZ yield  increase
loss potential
2009/ 2010/ 2009/ 2010/ 2009/ 2010/ 2011/2 2011/2 ave. (%) (%)
2010 2011 2010 2011 2010 2011 012 012
Ncon 100 100 100 100 100 100 100 100 100 0 0
Nopt 106 102 99 101 99 108 101 104 102 0 50
CRUlw 112 99 104 104 96 102 107 104 104 125 75
CRU2 @3 115 100 106 109 99 106 108 102 106 0 75
CRU3ws 111 100 104 102 100 108 102 109 105 0 75
CRU4 0 107 97 99 101 96 99 104 94 100 375 25

* Risk of yield loss: the percentage of data less than 98% relative yield.

Yield increase potential: the percentage of data more than 102% relativeyield.




Slow- and controlled- release fertilizer development in China
-- a case of Kingenta Group

Slow- and controlled- release
fertilizer (as Bulk Blended ) sales in
Shandong Kingenta Group

Experiment & demonstration
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(From: Dr. Q. Zhang, Shandong Kingenta Group)

Stability fertilizer used in China
--Entec (N fertilizer with DMPP) as an example
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(From: Dr. Y Xiao,

EuroChem Agro Trading
Shenzhen Co Ltd., 2013)




The environmental impact of N in China

Greenhouse gas (GHG) emissions in China tripled from1980 (126 Tg CO,-eq) to 2010
(435 Tg CO,-eq). N fertilizer-related emissions constitute about 7% of GHG emissions
from the entire Chinese economy. (total national GHG emissions from France and
Germany in 2009 from all sources were 458 Tg N and 937 Tg CO,-eq, respectively )
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(Zhang et al., 2013, Proceedings of National Academy of Sciences USA, in press)

Environmental benefit from using Slow- and Controlled-
Release and Stabilized Fertilizers

4x108
C (2007) —— A
3x10° y b =
—— D
2x106 4 A E

1x106 o

15x10%

10x10° 4

N,O flux(ug N m? d)

5x10°

02-Jul-07  16- Ju\ 07 30-Jul-07 13-Aug-07 27- Aug -07 10-Sep-07 24-Sep-07

Date (day-month-year)

Daily sums of measured N,O fluxes in different treatments in the summer maize
growing season from 2005 to 2007. Arrows indicate N application time. Treatments:
A, CK (no N fertilizer); B, NH,*-N; C, NO5;-N; D NO5-N + carbon source; E, NH,*-N
+ nitrification inhibitor (DMPP).

Ju et al., 2011, Environmental Pollution,159: 1007-1016
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Document No. 1 of Central Committee, Communist Party of China and
the State Council, P. R. China

Accelerating the development of modern agriculture, and enhancing
the vitality of rural development

“ JB B EHRER B AR 250 R RO R AR A AR B A

Key point: Start subsidy pilot for using low toxicity/low
residue pesticide and efficient slow release fertilizer

Summery

The consumption of slow- and controlled-release and stabilized fertilizers
in China has increased significant recently.

Because of social and economic development, and probably
environmental issue, the demand of slow- and controlled-release and
stabilized fertilizers in China will further increase in near future.

Chinese agriculture, which is under multiple ecological and economic
conditions, need to diversify fertilizer products. The development, research
and application of slow- and controlled-release and stabilized fertilizers in
China, should received more attention.
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