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A New Mindset 



How we 
need to start 
thinking  
about 
agriculture  



Cropping Distribution 



Changes in North 
and South Dakota 





Carbon Balance of 
Midwestern Cropping 
Systems 

Typical corn-
soybean 
production systems 
lose nearly 1000 lbs
of carbon each 
year



Maize Field 
Variation 



Simplification of Crop Rotations 

 Need diversity on the landscape for all ecosystem 
services

Continued decrease in soil organic matter will increase 
the reliance on inputs and increase susceptibility to 
weather variation 

Water quality impacts 
 Soil quality impacts 



Nitrate Trends and Land Use Patterns 
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Nitrate reduction in tile drains across the U.S. corn-belt 
from including winter rye into a corn-soybean system. 

The size of the circle represents the long-term 
average annual RZWQM simulated reduction in 
nitrate (kg N ha-1) to artificial tile drains from 
overseeding a winter rye cover crop in a no till corn –
soybean rotation system across 40 U.S. Midwest 
locations. 

The interpolated nitrate loss reduction across the 
region is also presented (graduated color). 

On average, RZWQM predicts that winter rye can 
reduce nitrate loss to tile drains more than 40% 
across the U.S. Midwest.

The potential nitrate loss reduction from winter rye can be estimated in 
each county by determining the amount of land in corn and soybean 
production, the amount of subsurface drainage, and the RZWQM 
estimated nitrate reduction for that county.

On average, RZWQM predicts that winter rye can reduce nitrate 
loss from Midwest tile drains to the Mississippi River by more 
than 150 million kg-N or about 20%.

Thus, state-wide adoption of winter rye cover crops on the 
drained row crop lands in just five states has the potential to 
meet a substantial portion of the required reduction in nitrate 
loading needed to reduce the size of the hypoxic zone in the 
Gulf of Mexico.

Malone et al. 2014. JSWC 69:292-305.
Kladivko et al. 2014. JSWC 69:279-291.



At each sampling location:
-1.2 m deep core
-5,10 cm surface sample

Gridded soil sampling

Dry Aggregate Size Distribution

Conversion to strip till w/cover crop
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Doubled the microbial biomass in two years after conversion



Opportunities in the Midwest 

 Potential to grow different crops that are economically 
viable and have a demand

 Have to start looking beyond just provisioning but 
consider a broader view of agriculture

 Diverse rotations allow us to cope with the changing 
climate and increased weather variability with more 
extremes 



How we 
need to start 
thinking  
about 
agriculture  





Start considering the ecological view of the 
landscape as part of the agricultural system
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