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Potassium fertilizer recommendations 
based on clay chemistry help growers profit 

The Situation 
Soil potassium recommendations for corn and other 
crops had not been revised for at least 40 years. In 
eastern ND, the change from a wheat-based to 
corn/soybean-based crop rotation over time has 
resulted in plummeting soil test potassium values. 
Historically, potassium soil recommendations were 
derived from soil test. Experienced researchers, 
Extension educators, crop production consultants 
and farmers noted that in dry summers crops 
suffered from potassium deficiencies even when 
previous soil test values indicated sufficiency.  
 
Extension Response 
Potassium rate trials in corn were conducted at 29 
sites in 2014-2017. The results indicated that only 
about half of the field sites responded to potassium 
as expected. Deeper scholarly research suggested 
that inherent clay chemistry might be a responsible. 
A sample from each site was analyzed for clay 
species. Cluster analysis of the results indicated 
that the ratio of two dominant clays species in ND 
were most important. Soils with a smectite/illite 
ration > 3.5 required a higher potassium soil test 
value than soils with a smectite/illite ratio < 3.5. Illite 
clays can supply potassium to crops whether the soil 
is wet or dry, but smectite clays ‘fix’ potassium when 
the soil dries. To provide further guidance in 
determining which soil test value to use, a soil 
sampling survey of every county in the state was 
performed in spring 2017 and a map was developed 
with the smectite/illite ratios displayed. 
 
Results 
The results were shared with growers and ag-
consultants face to face during the 2017-2018 winter 
meeting season and a web-based Extension circular 
explaining clay chemistry, potassium requirements 
and how the two are related. In addition, a 'North 
Dakota corn K application' app was developed in 
spring 2018, free to the public.  
 

Impacts 
The new recommendations increase the yield of 
corn and other crops thereby increasing the financial 
stability of farmers now and into the future. 
Assuming these new recommendations are effective 
on one million acres of corn and these 
recommendations increase production by 30 
bushels per acre, the increase would be 
approximately $30M. 
 
Feedback 
Growers and consultants are excited that the new 
recommendations are easy to use and that it helps 
explain what they have been seeing in the field in 
dry summer seasons. 
 
Primary Contact 
David Franzen 
NDSU Extension Soil Specialist 
Dept. 7180, PO Box 6050, Fargo, ND 58103 
701-799-2565 
david.franzen@ndsu.edu 
 
Non-Extension Collaborators 
North Dakota Corn Utilization Council contributed 
major funding for the work. 
 
Resource Links 
North Dakota Corn Recommendation Calculator: 
https://www.ndsu.edu/pubweb/soils/corn_k/  
North Dakota Clay Mineralogy Impacts Potassium 
Nutrition and Tillage Systems SF1881 (2018) 
https://www.ndsu.edu/fileadmin/soils/pdfs/Clay_Mine
ralogy_2018.pdf  
North Dakota Fertilizer Tables and Equations SF882 
(Revised 2018) 
https://www.ndsu.edu/fileadmin/soils/pdfs/North_Dak
ota_Fertilizer_Recommendation_Tables_and_Equati
ons_SF882.pdf  
 
 

Public Value Statement 
New potassium can enhance the financial health of rural communities. 
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