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AGENDA

The Challenge - Greenhouse Gas
Emissions and Agriculture

The 4Rs - An Introduction/The Essentials
Getting Started - A Practical Plan
Nitrogen Management (NERP)
Environmental & Economic Benefits

Sources for More Information



THE SUSTAINABILITY |:|_
CHALLENGE Stewardship

> GLOBAL POPULATION 7 BILLION PEOPLE

> 9 BILLION BY 2050
> MORE FOOD FROM EXISTING LAND

THE 4R NUTRIENT STEWARDSHIP
PROGRAM WILL PLAY A KEY ROLE IN

MEETING THE SUSTAINABILITY CHALLENGE.
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FAO SAYS

> Agricultural production will need to increase by
at least 70 percent to meet demands by 2050

> Food security requires agricultural production
systems to change in the direction of higher
productivity.

> Higher productivity tends to increase GHG
emissions

> The sustainable intensification of production,
especially in developing countries, can ensure
food security and contribute to mitigating
climate change by reducing deforestation and
the encroachment of agriculture into natural

ecosystems
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THE GREENHOUSE EFFECT

SOME OF THE INFRARED RADIATION
PASSES THROUGH THE ATMOSPHERE

AND OUT INTO SPACE i

OUTGOING INFRARED
RADIATION: 240 Watts per m? %

SOME OF THE INFRARED RADIATION IS

ABSORBED AND RE-EMITTED ggTHE
GREENHOUSE GAS MOLECULE

RADIATION IS CONVERTED TO HEAT
ENERGY CAUSING THE EMISSION OF
INFRARED RADIATION BACKTO THE

ATMOSPHERE

SOME OF THE SOLAR RADIATION IS
REFLECTED BY THE ATMOSPHERE AND

THE EARTH’S SURFACE
REFLECTED SOLAR
RADIATION: 103 Watts per m? .

A A
. _o*" SOLARRADIATION:
o & g o 343 Watts per m?

) .‘.‘..

k‘

SOLAR RADIATION PASSES THROUGH ATMOSPHERE
INCOMING SOLAR RADIATION: 240 Watts per m?

ABOUT HALF THE SOLAR RADIATION IS ABSORBED

BY THE EARTH’S SURFACE
ABSORPTION SOLAR RADIATION: 168 Watts per m



THE IMPORTANT HUMAN-PRODUCED GHG EMISSIONS BY COUNTRY Iq _
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~ #1CHINA

GREENHOUSE GAS EMISSIONS CANADA'STOTAL CANADA'S EMISSIONS
INTHE CANADIAN CONTEXT EMISSIONS BREAKDOWN BREAKDOWN 2010
: 2010 BY GREENHOUSE GAS BY IPCC SECTOR

- 2010 GHG EMISSIONS
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SUSTAINABILITY GOALS

ECONOMIC

2 IMPROVE FARM PROFITABILITY BY IMPROVING RETURN
ON FERTILIZER DOLLARS

> SUPPLEMENT FARM INCOME THROUGH PARTICIPATION IN
THE ECOLOGICAL GOODS AND SERVICES MARKET

> MAKE THE MOST OF DOLLARS SPENT ON FERTILIZER

SOCIAL

> CREATE CARBON OFFSETS THAT ASSIST SOCIETY IN
ADAPTING TO CLIMATE CHANGE

2 HELP INCREASE GLOBAL FOOD SUPPLY BY INCREASING
PRODUCTIVITY PER ACRE ON THE FARM

ENVIRONMENTAL

> REDUCE INTENSITY OF GHG EMISSIONS FROM FERTILIZER
USE ON THE FARM

> PREVENT NUTRIENT LOSS FROM CROPPING SYSTEM
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KEY SCIENTIFIC PRINCIPLES

> ENSURE |
BALANCED SUPPLY

2 SUIT sOIL

PROPERTIES
RATE
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KEY SCIENTIFIC PRINCIPLES

> ENSURE > ASSESS ALL
BALANCED SUPPLY SOURCES
2 SUIT sOIL > ASSESS PLANT

PROPERTIES DEMAND
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KEY SCIENTIFIC PRINCIPLES

> ENSURE > ASSESS ALL
BALANCED SUPPLY SOURCES

2 SUIT sOIL > ASSESS PLANT
PROPERTIES DEMAND

> ASSESS DYNAMICS OF
CROP UPTAKE AND SOIL
SUPPLY

> DETERMINE TIMING OF
LOSS RISK
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KEY SCIENTIFIC PRINCIPLES

> ENSURE > ASSESS ALL
BALANCED SUPPLY SOURCES
> SUIT SOIL 2 > ASSESS PLANT
PROPERTIES < DEMAND
SOURCE RATE
> ASSESS DYNAMICS OF TIME M-+# <j > RECOGNIZE CROP

CROP UPTAKE AND SOIL
SUPPLY

> DETERMINE TIMING OF
LOSS RISK

ROOTING PATTERNS

> MANAGE SPATIAL
VARIABILITY
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CROPPING SYSTEM OUTCOMES
(PERFORMANCE INDICATORS)
- FERTILIZER USE > w
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PLANNING STEPS




I nutrient

stewardship

SUSTAINABILITY GOALS

ECONOMIC

2 IMPROVE FARM PROFITABILITY BY IMPROVING RETURN
ON FERTILIZER DOLLARS

> SUPPLEMENT FARM INCOME THROUGH PARTICIPATION IN
THE ECOLOGICAL GOODS AND SERVICES MARKET

> MAKE THE MOST OF DOLLARS SPENT ON FERTILIZER

SOCIAL

> CREATE CARBON OFFSETS THAT ASSIST SOCIETY IN
ADAPTING TO CLIMATE CHANGE

2 HELP INCREASE GLOBAL FOOD SUPPLY BY INCREASING
PRODUCTIVITY PER ACRE ON THE FARM

ENVIRONMENTAL

> REDUCE INTENSITY OF GHG EMISSIONS FROM FERTILIZER
USE ON THE FARM

> PREVENT NUTRIENT LOSS FROM CROPPING SYSTEM







