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What does the future look like?

AFor Atlantic Canada future climate projections suggest
AwWarmer (~4 °C by 2050)
AWetter (10% more rainfall by 2050)
AMore open winters i warmer and more rainfall (vs. snowfall)

APerhaps more importantly, it is predicted that we will have greater
variability in weather conditions

AMore extreme events (wet springs, summer droughts, early frost)
AlLess predictable growing conditions i less predictable nutrient use

AWnhat does this mean for nitrogen management and the potential for
nitrogen impacts on the environment?
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How does climate impact the nitrogen cycle

ANitrogen cycle is
mediated by soil
microorganisms
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Alt involves mineral,
organic and gaseous
forms of nitrogen

AThe nature and extent
of these processes
are influenced by
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Nitrogen addition to ecosystem one the greatest
exceedances of global boundaries

AAgricultural N inputs have
resulted in a doubling of
the amount of reactive N in
the biosphere.

AWe are now creating more
reactive N than all natural
biological processes on
earth.

AWe are typically only able
to recover 50% of the
reactive N applied into
harvestable product.

AThis has resulted in
significant environmental
impact.
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To improve nutrient management the fertilizer
iIndustry has developed the framework of 4R
management
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4R Frame work builds on science and offers

practical solutions
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The Four Rights (4Rs)
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Source Rate Place
¢ Ensure balanced & Assess nutrient & Assess dynamics | @ Recognize crop
supply of nutrients su from all i
Examples of Key PP }‘_ . suﬁfcwes {S)L ﬁr:l? uFtake and rooting patterns
Scientific Principles | ® Suit soil properties PPl ¢ Manage spatial
4 Assess plant 4 Determine timing variability
demand of loss risk
¢ Commercial ¢ Test soils for ¢ Preplant ¢ Broadcast
Examples of Rl il 4 Al planting 4 Band/drill/inject
Practical Choices % Liosioccmenuns || ﬂiﬂ;ﬁis & At flowering ¢ Variable-rate
¢ Compost & At fruiting application
¢ Crop residue # Balance crop
removal

DALHOUSIE
UNIVERSITY

IPNI, 2015




Tools to increase N use efficiency In

Atlantic Canada

Need to quantify all
sources of N.

Need site-specific
iInformation.

Therefore we need
tools to measure all
sources of N:

Asoil N supply (SNS),

Aclimate impacts on N
mineralization
Apotential for N loss
ANitrate Exposure
AResidual Soil N
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Soil Mineral N
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SNS = Soil Nitrogen Supply
= N Mineralization Potential

Nitrate
Exposure

Environmental Controls

Soil Amendments

\ Direct N2O
emissions
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Crop Yield

Residual Soil
Nitrate

Nitrate
Leaching
Indirect N2O
emissions




