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N-CIRCLE: Virtual Joint Centre for Closed-Loop Cycling of Nitrogen in Chinese
Agriculture:
http://www.abdn.ac.uk/ncircle/

The UK-China Virtual Joint Centre for Improved Nitrogen Agronomy (CINAQ):
http://www.rothamsted.ac.uk/international/international-partnerships/china/cinag
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Global Environmental Change 41 (2016) 26-32

Reducing China’s fertilizer use by increasing farm size

Xiaotang Ju?, Baojing Gu®®" Yiyun Wu¢, James N. Galloway*

2College of Resources and Environmental Sciences, China Agricultural University, ® Department of Land Management,
Zhejiang University, ¢ Policy Simulation Laboratory, Zhejiang University, ¢ Department of Environmental Sciences,
University of Virginia, United States

Abstract

The excessive use of fertilizer has resulted in serious environmental degradation and a high health
cost in China. Much research has focused on the technological innovation to improve fertilizer use
efficiency in crop production, but the socioeconomic constraints are at present poorly understood.
Here, we find that fertilizer use on a per-area basis sharply decreased with the increase of farm size;
surprisingly, the crop yield is higher in large-scale farms compared to that in smallholder farms in
China. High labor cost suggests a low machinery level in smallholder farms, which inhibit the
application of precise fertilization technologies and management based on scientific knowledge.
Meanwhile, the dependence of income from cropland is lower for smallholder farmers who have
part-time jobs in urban areas compared to the professional farmers in large-scale farms. Therefore,
compared to smallholder farms, large-scale farms are generally more sensitive to the increase of
fertilizer price and would reduce their fertilizer use if withdrawing fertilizer subsidies that used to
be considered as the key driver of fertilizer overuse. Considering the dominance of smallholder
farms in China, increasing farm size should be integrated into the actions such as improving
technological innovation and providing better information transfer to achieve the goal of no
increase in Chinese fertilizer use.
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PMZ2.5 pollution is substantially affected by ammonia emissions in China

Yiyun WU, Baojing Gu * >, Jan Willem Erisman 9, Stefan Reis &, Yuanyuan Fang ¢,

Xuehe Lu", Xiuming Zhang '

2Policy Simulation Laboratory, Zhejiang University, Hangzhou, ® Department of Land Management, Zhejiang
University, Hangzhou, ¢ Louis Bolk Institute, The Netherlands,? VU Amsterdam, The Netherlands, ¢ NERC Centre for
Ecology & Hydrology, United Kingdom, f University of Exeter Medical School, United Kingdom, ¢ Deparment of
Global Ecology, USA, " Jiangsu Provincial Key Laboratory of Geographic Information Science and Technology,
International Institute for Earth System Science, Nanjing University, Nanjing,  College of Life Sciences, Zhejiang
University, Hangzhou

Abstract

Urban air quality in China has been declining substantially in recent years due to severe haze
episodes. The reduction of sulfur dioxide (SO2) and nitrogen oxide (NOx) emissions since 2013
does not yet appear to yield substantial benefits for haze mitigation. As the reductions of those key
precursors to secondary aerosol formation appears not to sufficient, other crucial factors need to be
considered for the design of effective air pollution control strategies. Here we argue that ammonia
(NHz3) plays a - so far — underestimated role in the formation of secondary inorganic aerosols, a
main component of urban fine particulate matter (PM2.5) concentrations in China. By analyzing in
situ concentration data observed in major cities alongside gridded emission data obtained from
remote sensing and inventories, we find that emissions of NH3 have a more robust association with
the spatiotemporal variation of PM2 s levels than emissions of SO2 and NOx. As a consequence, we
argue that urban PM2 s pollution in China in many locations is substantially affected by NH3
emissions. We highlight that more efforts should be directed to the reduction of NH3 emissions that
help mitigate PM2 s pollution more efficiently than other PM2 s precursors. Such efforts will yield
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substantial co-benefits by improving nitrogen use efficiency in farming systems. As a consequence,
such integrated strategies would not only improve urban air quality, but also contribute to China's
food-security goals, prevent further biodiversity loss, reduce greenhouse gas emissions and lead to
economic savings.
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BEHEFRE S ATCNN call for proposals

The Agri-Tech in China: Newton Network+ (ATCNN) will support a range of activities to develop
innovative solutions for some of the critical challenges impacting China’s agri-tech and agri-food
sectors. We particularly seek to enable translation of UK excellence in satellite imaging, remote
sensing, smart sensors, robotics and data-intensive science into new solutions for productivity and
sustainability in rural China.

Applications are currently invited for: Pathfinder and Proof of Concept Awards. The next
application deadline is: 12:00 (GMT), 31 October 2016.

The call is open to applications from UK partners only, but we encourage Chinese organisations
interested in this to make contact with their UK networks and be proactive in jointly developing
concepts for proposals.

Further information regarding each scheme can be found under the Call Documents section on the
website: www.rothamsted.ac.uk/china/ATCNN
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