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Pacific Northwest dryland farming region 
•  Leader in soft white wheat production  
•  Soil erosion is a major issue (Kok et al. 2009) 
• Agriculture = 7.4% of total (GHG) emissions in the United States 

– 70% due to N2O from agricultural soils (e.g., nitrogen [N] fertilizer) 
(U.S. E.P.A. 2011) 

 



Green House Gas Emission (CO2, N2O, CH4) 
N2O – 300 times more 
potent than CO2 on a 
mass basis (C. Stockle 
et al. 2012) 



February 2, 2011 

Very fine sand, silt, clay and 
organic matter are easily removed  

Erosion on the Palouse Hills 



Research Questions 
 What are the effects of tillage on N2O emissions? 

 How do precipitation zones impact crop yields 
and economics? 

 Why do farmers choose one type of tillage over 
another? 



REACCH PRECIPITATION ZONES 

 Low Rainfall Zone – 
Lind 

 Medium Rainfall – St. 
John 

 High Rainfall - Pullman 



Methods 
  Emission & Erosion values are from C. Stockle et al. 2012 

 Cropsyst model  

 Simulated wind and water erosion 

 Simulated N2O emissions, expressed as CO2 equivalent 

• Budget (returns over total cost): 

• Input prices from 2011-2014 were averaged to estimate price levels 

• Input prices include fuel, seed, fertilizer, adjuvants etc.  

 

 
 



Methods cont.. 
 
 Budget (returns over total cost):  

Machinery values for 2011, 2012, 2013, 2014 were increased by 12%, 
10%, 8%, 5%, respectively 

 
University of Idaho Machinery Cost Analysis Program  

 
hourly cost for each machine used 

 

summarize the returns over total cost for conventional and no-till farms 
in each precipitation zone 

 

 

 



 



Methods cont.. 
 

Returns over total cost 
(Conventional Tillage & 

No-till)     
 

 

 

Erosion & Emissions 
(Conventional 

Tillage & No-till) 
 



Results & Analysis 
  How do precipitation zones impact crop yields and economics? 



Results & Analysis 
 
 What are the effects of tillage on N2O emissions? 

 





Results & Analysis 
  Why do farmers choose one type of tillage over another? 

Based on longitudinal survey from 2011-2013 (48 farmers) 

• NT difficult to learn and operate 

• Unsure of long term profitability 

• Initial investment for NT is high 
 



Conclusion 
 Crop yields do not vary by tillage assumptions for each AEC, but 

returns over TC does vary due to different machinery operations 
and input usage 

 For example, herbicides replace tillage for weed control in NT. 

 Soil erosion rates under CT in the study region are high, 
negatively impacting soil quality, yields, and water quality.  

 Simulated N2O emissions, expressed as CO2 equivalent, were not 
very different under CT and NT. 

  However, N2O emissions were sufficiently high to offset gains in 
SOC from the conversion of CT to RT or NT.  

 
 

 

 



Conclusion Cont… 
 Thus, reducing tillage intensity can result in net C storage, tillage 

practices will help reduce GHG on each AEC but it will be hard to 
achieve without full consideration of Nitrogen Fertilizer 
management.  

 It will be easier to persuade farmers in Medium CT to move to 
Medium NT because of the profit because farmers want assurance on 
return 

 This program should be expanded to offer additional incentives, 
particularly in areas that show reduced profitability or no gain under 
reduced tillage. (For erosion not N2O) 
 

 

 



Extension 

 How do precipitation zones impact crop yields and 
economics? 

 Importance: soil quality, yields, water quality, reduce N2O 
emission 

 If the information for this research were consider valid 
enough, pamphlet could be created and information in it 
should encourage careful nitrogen management based on 
the annual application 

 Stakeholders: Farmers 
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Summary Summary
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