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Nutrient Management

Can we efficiently deliver nutrients to the crop without impacting 

the surrounding environment?

How will a changing climate influence the efficiency of nutrient 

use?



What does the future look like?

ÅFor Atlantic Canada future climate projections suggest

ÅWarmer (~4 oC by 2050) 

ÅWetter (10% more rainfall by 2050)

ÅMore open winters ïwarmer and more rainfall (vs. snowfall)

ÅPerhaps more importantly, it is predicted that we will have greater 

variability in weather conditions

ÅMore extreme events (wet springs, summer droughts, early frost)

ÅLess predictable growing conditions ïless predictable nutrient use

ÅWhat does this mean for nitrogen management and the potential for 

nitrogen impacts on the environment?



How does climate impact the nitrogen cycle

ÅNitrogen cycle is 

mediated by soil 

microorganisms

ÅIt involves mineral, 

organic and gaseous 

forms of nitrogen

ÅThe nature and extent 

of these processes 

are influenced by 

climate
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Nitrogen addition to ecosystem one the greatest 
exceedances of global boundaries

ÅAgricultural N inputs have 

resulted in a doubling of 

the amount of reactive N in 

the biosphere.

ÅWe are now creating more 

reactive N than all natural 

biological processes on 

earth.

ÅWe are typically only able 

to recover 50% of the 

reactive N applied into 

harvestable product.

ÅThis has resulted in 

significant environmental 

impact. Steffen et al. 2015



To improve nutrient management the fertilizer 
industry has developed the framework of 4R 
management

IPNI, 2015



4R Frame work builds on science and offers 
practical solutions

IPNI, 2015



Tools to increase N use efficiency in 
Atlantic Canada

Need to quantify all 
sources of N.

Need site-specific 
information.

Therefore we need 
tools to measure all 
sources of N:

Åsoil N supply (SNS),

Åclimate impacts on N 

mineralization

Åpotential for N loss

ÅNitrate Exposure

ÅResidual Soil N Soil Amendments

Residual Soil 
Nitrate

SNS = Soil Nitrogen Supply
No = N Mineralization Potential

Biological N Supply
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