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Principles of Soil Health 

1) Reduce disturbance 
2) Maximize diversity 
3) Keep a living root in the ground 
4) Keep the soil covered 
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Soil organic matter as the 
cornerstone of healthy soil 

Aggregation 



• 96 dryland, no-till fields 
• Climatic gradient: gets 

hotter & drier as you go 
south 

• Every level of cropping 
system intensity 
represented along 
north-south gradient 
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Does reducing 
fallow increase soil 

organic matter? 

S. Rosenzweig 



Data collected 
• Organic matter 
• AMF colonization of 

winter wheat roots 
– Plant phosphorus uptake 

• Total fungi 
• Field history 

– # Years in no-till 
– # Years in rotation 
– 2010-2014 crop yields, 

fertilizer & herbicide inputs 
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Does cropping intensity increase soil organic 
matter? 

•Yes! This relationship 
was consistent 
throughout the 
north-south range. 
 
•But, texture matters. 
In low clay soils 
(<15% clay), cropping 
intensity did not 
increase organic 
matter. 
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Arbuscular Mycorrhizal Fungi (AMF) 







Does cropping intensity increase AMF 
colonization of wheat roots? 

•Yes! Effect stronger in the 
northern range 
 
•Wheat phosphorus content 
increased with AMF  



Reduced 
fallow 

Increased 
organic 
matter 

Increased 
soil fungi 

Increased 
aggregation 

Increased 
annual 

yields and 
resilience? 

Soil health 
cascade 



Do cover crops have a role in 
dryland cropping systems? 



Integrating grazed cover crops into 
dryland crop rotations 

 Cropping system sites 
 Farmer collaborators 
 Mixture demonstrations 
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2016: Cover crops produced > 2 
tons forage dry matter and 
reduced deep soil moisture 



• Spring and post-wheat planted 
forage mixtures in 2017 

• Measures: Soil compaction, 
aggregation, nutrient cycling, weed 
control, pollinators, economics 

• Maintain systems-perspective 

Next steps 



• Increasing plant 
diversity and soil health 
provide many benefits 

• Requires balancing 
short-term economics 
with longer-term risk 
management 

• Application = the art 
and science of farming 

Summary 
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www.Drylandag.org 
 

 

http://www.drylandag.org/


Thank you 

Meagan.Schipanski@colostate.edu 
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