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What is the definition of òsustainabilityó?
"We do not inherit the earth from our ancestors, we borrow it from our children.ñ

- native American proverb

ÅSustainability is the long-term maintenance of well being 

ÅSustainability is improving the quality of human life while living within 

the carrying capacity of supporting eco-systems

ÅSustainable development meets the needs of the present without 

compromising the ability of future generations to meet their own needs 

(for some, the idea of sustainable development is contradictory as 

development seems to necessitate environmental degradation)  
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Environmental sustainability:

ÅEnvironmental sustainability encompasses the 

concept of stewardship: 

ï responsible planning and management of 

resources 

ï responsibility to take care of something belonging 

to someone else 

ÅSustainability interfaces with economics through the 

social, ethical and environmental consequences of 

economic activity 
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4



5

Requirements 

and Impacts 

of different 

cultures

should also 

be recognized
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Sustainability:

the fundamental 

challenge

It is the combination of population increase in the developing 

world and unsustainable consumption levels in the developed 

world that poses a real challenge to sustainability 
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Environmental Management

Recently, the focus is towards environmental management:

ÅGlobal warming (human-induced climate change) and how 

to mitigate this

ÅCarbon (water) footprint  - impact of operations on carbon 

use or carbon conversion ïhow can we be more efficient?

ÅBiodiversity

ï Necessary to maintain health in an ecosystem

ï Are we encouraging the natural diversity potential or promoting 

monoculture that will challenge the ecosystem?

http://www.google.ca/imgres?imgurl=http://4.bp.blogspot.com/-Kzj3FBK76JY/TXfGrJvOU4I/AAAAAAAAABU/-irM2r5ilEg/s1600/030911_environment.jpg&imgrefurl=http://www.calgarycitynews.com/2011/03/state-of-environment-report-calgary.html&usg=__XDsVX_5KezfM8nykhaflCO6j3to=&h=400&w=300&sz=43&hl=en&start=47&zoom=1&tbnid=ig7skFShr2ScWM:&tbnh=124&tbnw=93&ei=echvTr34Oons0gHorMifCg&prev=/images%3Fq%3Denvironmental%2Bsustainability%26start%3D31%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-US%26tbm%3Disch%26prmd%3Divnsbfd&itbs=1
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ÅSustainable agriculture is the practice of farming using 

principles of ecology, the study of relationships between 

organisms and their environment. 

ÅIt has been defined as "an integrated system of plant 

and animal production practices with a focus that will 

last over the long termò

ÅThere need to be measurements and schemes to provide 

standards and certification programs for what 

constitutes a sustainably grown crop

Environmental Management
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Proliferation of schemes ïstandards and certification:  

What is the target?
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What does this mean for our industry?

ÅThere is a growing recognition that we need to be more 

aware of our planetôs sustainability potential ïat all levels 

of society and the economy

ÅWheat, Rice and Corn 

(Maize) are the three 

largest crops globally ï

demand is increasing with 

limited potential for an 

increase in land use

ÅFood processors are 

looking for sustainable 

supply
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35%

26%

39%

Life Cycle Analysis (field to plate)

Barilla, Italy
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Carbon Footprint Analysis - field production to retail shelf

Warburtons (UK Bakery)

7

Carbon In the Product - Std 800g loaf

Raw materials 

& milling

Production 

at bakery

Packaging Transport Disposal

66% 19% 3% 11% 1%

~740g of CO2

for an 800g 

loaf

~80g of CO2

per two 

slices
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ÅFood companies are realizing the largest environmental 
footprint of their supply chain is occuring outside their 
operations.

ÅThis puts pressure on agricultural commodity suppliers to 
provide sustainability in their product offerings

ÅMagnitude relative to:

ïField productivities (yield)

ïFertilizer applications (nutrients and application rate)

ïPesticide and insecticide control

ïBiodiversity versus monoculture

GROW LOCAL does not necessarily provide significant 
sustainability improvement ïthe relative contribution of 
transport to total carbon footprint of imported wheat is small 
(between 1.6% EU to 5.5% Canada)
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Cropping System Review:  Key Production Practices

ÅSoil conservation practices

ï No-till and direct seeding 

systems

ÅCropping system

ï Crop rotations

ï Varietal development

ï IPM ïintegrated pest 

management

ï Low input systems

ÅClimatic conditions

ï Short growing season

ï Semi-arid conditions



16

Sustainability Measures ïperformance claims and focus 

Greenhouse 

gas and 

energy

Carbon Footprint,

nitrogen fertilizer use,

N2O emissions,

C sequestration,

and energy use

Soil Health Water Biodiversity

Water quality,

water quantity

and use 

efficiency

Soil erosion,

organic matter 

quality and 

conservation,

soil fertility

Soil, 

biodiversity,

wildlife habitat
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Environmental stewardship is all about the soil
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Per Cent of Arable Land in No-till (2008)

Data sourced from AAFC and Derpsch and Friedrich, 2009



19

High Adoption of Direct Seeding Systems
(Also referred to as Zero-Till or No-Till)

Low Disturbance ñOne-Passò
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Benefits of Direct Seeding (No-till) Systems

ÅConserving and improving soil quality:

ï Minimizes soil loss

ï Improves moisture conservation

ï Higher organic matter content 

ï Improved nutrient cycling

ÅProductivity gains and reduced production costs

ï ñOne Passò means less fuel consumption

ï Improved nutrient management means less 
fertilizer use and higher nutrient use efficiency

ï Improved moisture use mean increased crop yield

ÅCarbon sequestration benefits ïcarbon 
assimilation into organic matter

ÅAll combine for reduced carbon footprint

ÅBetter wildlife habitat promotes biodiversity
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Total arable acres: 32+ million ha

Seeding intentions for 2011:

Spring Wheat: 26%

Durum 5

Winter Wheat 2

Barley 12

Oats 6

Canola 24

Flax 2

Pulses (Pea/Lentil) 7

Special Crops 7

Summerfallow 9

Western Canadian Crop Rotations

wheat

canola

pulses

other

barley
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Preliminary data from Pulse Canada LCA Study  

Crop rotation reduces on-farm non-renewable energy use
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Integrated Pest Management Practices

ÅPlant disease and Insect management through:

ïCrop Rotation

ïVariety Selection

ïPesticides ïñwhen and whereò required

ÅFarmers use decision support systems to minimize 

pesticide use:

ï Pest risk forecasts in advance of growing season

ï Development of economic pest and action thresholds

ï Weather based decision support systems

ïPest development and emergence patterns

ïUp to date reports ïweb based



29

Variety development

ÅPublic breeding programs

ÅFocus on:

ï Agronomic performance

ï Disease resistance

ï Quality improvements

ï Insect resistance

ÅGenetic enhancement using natural genetic variation rather 

than pesticides

ÅResults in ñlow inputò system ïmeans low reliance on 

pesticides for pest management



30

Canadian climate advantage ?

wheat

canola

pulses

other

barley
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Source:  www.croplife.ca

Pest Management and Pesticide Usage 
How does Canada compare?

Global Pesticide Usage
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Pesticide Regulation and Usage

ÅPesticide Management Regulatory Agency responsible for 

regulation and monitoring of pesticide use in Canada

ï Conducts pre-market scientific assessment

ï Approves and register all pesticide products

ï Regulations controlled through federal legislated Pest Control Act 

ï Establish domestic Maximum Residue Limits (MRL)

ÅFor farmers, the product label specifies ñDirection for Useò 
including:

ïApproved crop 

ïApplication dosage

ïApplication timing as to crop growth stage

ïSpecifies required pre-harvest interval
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