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“Diversity lends stability” 

Diverse structures improve agricultural system function 



Diverse structure meant good function 



Replica of “Mandan Field”, USDA, 1990’s 

Honduras 

Kenya 



Integrated Farm 
Costa Rica 

Photo credit: Laura Sims 



Worms to compost cattle manure - Nicaragua 
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Niedau Farm, 2000 
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Northern European farming history 

Perhaps there was 
a time when we 
were wiser than 
we are today….. 



Spend some time on the 
ecology lane 





Studying ecological tools  
together with farmers 

• Crop rotation 
 

• Tillage management 
 

• Livestock integration 
 

• Cover crops 
 

• Landscape management 
 

• Organic production 
 

• Agroforestry 
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From basic no-till to ecological farming 
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Adapting crops to no-till 

BNF higher in no-till: pea 

31%; lentil 10%. 
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Prairie Plots 

Main Rotations 

The Clubhouse 

learning centre 

The Playground 

Photo credit: Gary Martens 

Started in 1992 



Fig 1. Origin of the study sites included in the meta-analysis. 

Lori M, Symnaczik S, Mäder P, De Deyn G, Gattinger A (2017) Organic farming enhances soil microbial abundance and activity—A 

meta-analysis and meta-regression. PLOS ONE 12(7): e0180442. https://doi.org/10.1371/journal.pone.0180442 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0180442 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0180442


Forage-grain rotation Grain only rotation 

Figure 1 Microbial biomass carbon under organic (Org), Org with manure added and 
conventional (Conv) management for forage-grain (FG) and annual-grain (AG) rotations 
across all sampling dates.  
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Braman, S., Tenuta, M. and Entz, M.H., 2016. Selected soil biological parameters measured in the 19th year of a long 
term organic-conventional comparison study in Canada. Agriculture, Ecosystems & Environment, 233, pp.343-351. 

Prairie 
grassland 



Conventional                                  Organic 

Mycorrhizal spore density and diversity (100g soil) 

   Welsh et al. 2006.  U of M Soil Science, unpublished. 

Glenlea rotation – year 13 

Olsen P - 15 ppm Olsen P - 4 ppm 



No composted 
manure added 

Composted  
manure added 

For alfalfa, soil microbial diversity not  
most limiting factor - P was. 



Different crops respond differently…flax not affected by low P  

No composted 
manure added 

Composted 
manure added 



No composted 
manure added 

Composted  
manure added 

And wild mustard weeds are suppressed 
when inorganic soil P low! 



Cover crops sampled on 17 organic 
farm fields in 2015.  

Parameter Mean 

Crop biomass (kg/ha) 3830 

Proportion legume (% by 
weight) 

47 

     Soil P (Olsen; ppm) 11 

     Plant tissue P conc. 0.17 

We needed a simpler way to measure nutrient sufficiency in alternative 
farming systems 



Determining nutrient sufficiency…watch your animals 



Human source 1 

Human source  2 

Nothing added to field 

11-52-0 fertilizer 

Research on alternative P sources in organic agriculture 



Studying ecological tools  
together with farmers 

• Crop rotation 
 

• Tillage management 
 

• Livestock integration 
 

• Cover crops 
 

• Landscape management 
 

• Organic production 
 

• Agroforestry 
 



Canada 

USA 

Agronomic benefits of perennial hay phases 

in grain-based cropping systems 
Entz, M.H., Baron, V.S., Carr, 
P.M., Meyer, D.W., Smith, S. 
and McCaughey, W.P., 2002. 
Potential of forages to 
diversify cropping systems in 
the Northern Great 
Plains. Agronomy 
Journal, 94(2), pp.240-250. 



Weaver, 1919 
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Grass-Fed Livestock Systems 
Myra VanDie, MSc student 



Project 1 – Grazing Trial 



Project 2 – Case Studies 



Organic Grass-Fed 
Dairy 



Milk Collection 

• Specific 
organic 
grass-fed 
run 

• Milk truck 
only goes to 
three farms 

 

 



Grazing 
Management 



Next Steps 



Solar-powered agriculture 



Natural systems agriculture group at U of M 
buys C offsets for all airline travel 
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Graze green manure crops in organic production 



Agriculture and AgriFood Canada, Indian Head – Since 2007 

Self-seeding cover crop – medic 
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Aesthetic beauty, places of recreation, places of restorative retreat 

Farmscaping/Landscaping 

Source: State of Canada’s Birds 2012 



A depopulated landscape is a 

democratised landscape 

 

Verlyn Klinkenborg 



47 

Agroforestry 



Best wishes embracing the future! 


