Abstract

This thesis examines the effect of nitrogen fertilisation on crop yield and soil
pollution by nitrogen leakage. Further, it investigates the potential of precision
agriculture and enhanced-efficiency fertilisers to improve fertiliser use efficiency
and increase crop productivity. Following the PRISMA protocol, we conducted
a systematic literature review of the effect of nitrogen fertilisation on crop yield
and nitrogen uptake, gathering 833 observations from 133 field experiments
worldwide. Regression analysis showed that yield exhibits diminishing marginal
returns to nitrogen application. Further, we estimated that at average nitrogen
application, enhanced-efficiency fertilisers and precision agriculture increased
wheat, corn, and cereal yields by 13.5-19.9% and 21.3-31.0%, respectively, com-
pared to conventional fertilisation. Simultaneously, these practices improved
the recovery efficiency of nitrogen fertilisers by 11.6-26.4%. These results are
highly relevant, as they suggest that overfertilisation might not translate into
larger yields and hence higher profits for farmers. Additionally, adoption of
improved fertilisation practices has the potential to reduce the environmental

impacts of nitrogen leakage while enhancing crop productivity.



