


• Investment platform established to develop 
organic agriculture and marketing in the 
Canadian Prairies

• Builds resilience in the sector by investing in
• organic provincial associations (Capacity 

Fund); and
• high impact programs (Innovation Fund) 

related to marketing, research, policy, 
education and capacity development that 
have broad public benefit to the organic 
sector.

www.organicdevelopmentfund.org





A systems approach to organic agricultural production

Martin Entz, PhD, Natural Systems Agriculture Lab
Department of Plant Science, University of Manitoba



Agriculture has evolved to become more fossil fuel intensive, less efficient in output per 
unit energy input, and more global in their markets.

Yet, there is a more profound change taking place mostly at the grass roots – a 
recognition that the resilience and sustainability of ecology and natural system have 
much to teach modern agriculture. Organic farming systems are one manifestations of 
this new awareness.” 

Charles Francis, Professor, University of Nebraska.



http://www.marketoracle.co.uk/Article5197.html

Energy use per unit of GDP



Production system Energy out/energy in

Mexican village corn 10.7:1

*Pre-industrial Wiltshire 40:1

Corn (US) 3.8:1

Soybean (US) 3.2:1

Potato (US) 1.3:1

Apples (US) 0.6:1

Tomato (US) 0.3:1

**Manitoba grain farm 8:1

**Manitoba organic farming 12:1

**Hoeppner, J.W., M.H. Entz, B. McConkey, B. Zentner and C. Nagy.  2005. 

Renewable Agric. and Food Systems. 19:1-8.

*Bayliss-Smith, T.P. 1982.The ecology of agricultural systems. Cambridge University Press

Pimental and Pimental 2008. Food, energy and society.  CRC Press



https://www.canada.ca/en/environment-climate-
change/services/environmental-indicators/wildlife-habitat-
capacity-agricultural-land.html 

Wildlife Habitat Capacity Index

https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/wildlife-habitat-capacity-agricultural-land.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/wildlife-habitat-capacity-agricultural-land.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/wildlife-habitat-capacity-agricultural-land.html




Canadian Agriculture 
6% organic in 2040



Part 1. Farm resources to optimize organic production

Farmily

Soil, landscape, 
water

Machinery
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Beef

Dairy

Myra Van Die, MSc

Higher proportion of perennials

All land has potential

Grass-fed, organic livestock production



Weaver, 1919

Prairie rose

7 m
eters

Perennial forages mimic native prairie plants 

with their deep roots and deep C deposition. 
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Apprentices on organic farms adds to labour and knowledge pool

Vilicus Farms, Montana
Building a Farmily

https://vilicusfarms.com/ 

https://vilicusfarms.com/


https://theconversation.com/how-to-combat-the-sexism-faced-by-women-farmers-
143666#:~:text=Finally%2C%20we%20recommend%20training%2C%20networking,food%20%E2%80%94%20and%20that%20benefits%20everyone. 

https://theconversation.com/how-to-combat-the-sexism-faced-by-women-farmers-143666#:~:text=Finally%2C%20we%20recommend%20training%2C%20networking,food%20%E2%80%94%20and%20that%20benefits%20everyone
https://theconversation.com/how-to-combat-the-sexism-faced-by-women-farmers-143666#:~:text=Finally%2C%20we%20recommend%20training%2C%20networking,food%20%E2%80%94%20and%20that%20benefits%20everyone
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Infrastructure and Enterprises
- what should come?
- what should go?
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https://www.youtube.com/watch?v=clDs9xp3OHw 

https://www.3genorganics.ca/ 

https://www.youtube.com/watch?v=clDs9xp3OHw
https://www.3genorganics.ca/


How do I see this system?





Wild oat mind map



Draw a mind map for management of:

Canada Thistle
vs

Dandelion

Canada Thistle

Dandelion



Part 2. Planning processes
“We don’t plan to fail, but sometimes we fail to plan”

• Agronomic planning
• Rotation
• Landscape
• Data/record-keeping

• Business planning
• Optimum farm size?
• Threats

• Rising land costs
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Let me share an example….

Les Fermes Longprés (2009) Ltée.
Thanks to Matthew Dewavrin, agr. for this presentation



Objectives, values, 
mission

Self-sufficiency

• Inputs

• Machinery 
design/maintenance

• Marketing

• Infrastructure



Objectives, 
values, mission

Soil Conservation

• Ridge Till (mouldboard 
plowing)

• Green manure/ Cover 
Crops

• Limited use of manure

• Light equipment

• Traffic control



Objectives, values, 
mission

Biodiversity
• Organic certification
• Shelterbelts
• Strip Cropping
• Habitat preservation 

and enrichment



Objectives, values, 
mission

Vertical 
integration
• Revenue stability

• Marketing based on 
traceability, transparency 
and environmental 
preservation

• Greater-Montreal Area 
and Vermont





Rotation excellence vs. finances

Planning
Trade-offs



Several weeks later…..



July 11, 2023

30 years of…
• Green manure
• Wheat
• Flax 
• Oats

30 years of…
• Green manure
• Wheat
• Flax 
• Oats
• 5 years alfalfa 

(2015 to 2020)

System rehabilitation
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• Visit farms when you 
have the opportunity.

• Find out why they use a 
specific rotation.





All farms need a Learning Plan
All members of the Farmily
need to learn – and to know 
the learning goal.

Part  3. Learning Systems 



Effortful learning. It’s analo ous to wei ht trainin . Liftin  heavier wei hts 
which require more effort will build more muscle in much the same way 
investing more effort in grappling with new information builds stronger, 
deeper knowledge.

All farms need a Learning Plan



What are your learning goals? 



Level 1.  Increase efficiency of 
conventional practices

Level 2.  Substitute 
conventional practices with 
alternative practices

Level 3.  Redesign the system 
so that it functions on basis of 
a new set of ecological 
relationships

Level 4.  Re-establish more 
direct relationship between 
people who produce and eat 
food.

Stephen Gliessman, Ivette Perfecto and others

Level 3 please



Ecological knowledge
Knowledge of species of both animals and plants, and biophysical characteristics of the 
environment through space and time.  Example is a rancher who tracks the pasture and 
rangeland condition alongside the health of the grazing animals.



An ecosystem is all the biotic (living) and abiotic 
(non-living) components that interact within an area 
at once. Think of a farm, or even a farm field, as an 
ecosystem. Use a mind map to show the parts and 
the connections within that farm ecosystem.

Biodiversity is the variation of species in an 
ecosystem. How many plant species are growing in a 
pasture? 



Competition is a mutually detrimental interaction 
between species which share limited resources. 

Interspecific competition is between individuals 
of different species. For example, wild oats and 
wheat.

Intraspecific competition is among individuals of 
the same species. For example, oat plants seeded 
at a very high seeding rate will compete with 
each other.



A foodweb is an interlocking pattern formed by a 
series of inter-connecting food chains. The 
foodweb can include beneficial (eg. crop harvest) 
and non-beneficial (eg. insect pest) organisms.

Decomposers break down decaying or dead 
organisms. Some agronomists have buried 
underwear to study how quickly soil decomposers 
break down the cotton cloth.



A generalist species can thrive under many environmental conditions and make use 
of a variety of different resources. Grasshoppers is an example, though the 
grasshopper population will build up in hot, dry cycles.

The niche is the role that an organism plays in an ecosystem including both the 
environmental conditions it needs and its interactions with other organisms. Wild 
mustard and redroot pigweed are non-mycorrhizal plants so their niche is soils with 
high levels of available phosphorous (because mycorrhizal fungi help plants access 
soil P).



Disturbance can be physical (tillage, grazing) or chemical (spraying a 
herbicide).

Tilla e is not the only disturban e…



Development of Ecological Knowledge

Depletion crisis model

• Experience of limited 
resources

• Most easily discovered if 
living on an island
– Eg. deplete fishery

• Crisis allows societies to 
learn though this is not 
always successful (eg. Easter 
Island)

Ecological understanding model

• Cultural

• Community based

• Indigenous examples
– Net fishery

– Beavers and water mgt.

– Fire culture for blueberry 
production

Berkes, F. and Turner, N.J., 2006. Knowledge, learning and the evolution of conservation practice for social-
ecological system resilience. Human ecology, 34(4), p.479.



Using ecological knowledge to adapt to new circumstances



Blade roller – from the Tropics



Adapt the roller to new situations

Upland Organics



CROP 
SYSTEMS

GRAZING

SYSTEMS

MIXED 
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SPECIALIZED

CROP SYSTEMS
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LIVESTOCK

SYSTEMS

SPECIALIZED

CROPS

SPECIALIZED

LIVESTOCK

Area-wide

crop-livestock

integration

Part 4. Crop-livestock integration



CROP 
SYSTEMS
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LIVESTOCK

SYSTEMS
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CROPS

SPECIALIZED
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Area-wide
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On-farm (local)
integration

Area-wide
integration



Major Components of Organic Crop-L v        y   m …

Entz and Thiessen Martens. 2009. Organic Crop-
Livestock Systems. pp. 69-84 in Organic 
Farming: The Ecological System. Agronomy 
Monograph 54. ASA-CSSA-SSSA.



Forage legumes in rotation



Canada

USA

Agronomic benefits of perennial hay phases

in grain-based cropping systems
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Yields of wheat grown successively after fallow-wheat or forages Gray 
Luvisol soil, McLennan, Alberta

Bu/acre



Connecting crops and 
livestock grazing green 
manure and cover crops



Sources of Nitrogen
• Legumes in arable rotations
• Legumes in pasture/hay 

fields

Sources of Phosphorous
• Feed supplements
• Imported forage
• Imported manure



Nutrient content in 
feed dictates nutrient 
content in manure

Analyze manure nutrient content

Analyze plant nutrient content

Crop rotation

Soil test to establish
nutrient content





Thanks for your attention!!



• Investment platform established to develop 
organic agriculture and marketing in the 
Canadian Prairies

• Builds resilience in the sector by investing in
• organic provincial associations (Capacity 

Fund); and
• high impact programs (Innovation Fund) 

related to marketing, research, policy, 
education and capacity development that 
have broad public benefit to the organic 
sector.



To learn more about PODF: 

www.organicdevelopmentfund.org

For more organic production resources visit:

www.pivotandgrow.com
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