
  
  

County commissions, North Dakota State University and U.S. Department of Agriculture cooperating. North Dakota State University does not discriminate on the basis of age, color, disability, 
gender expression/identity, genetic information, marital status, national origin, public assistance status, sex, sexual orientation, status as a U.S. veteran, race or religion. Direct inquiries to the 
Vice President for Equity, Diversity and Global Outreach, 205 Old Main, (701) 231-7708. This publication will be made available in alternative formats for people with disabilities upon request, 
(701) 231-7881. 8/5/20 

Are Soil Salinity and Sodicity Real in NE North Dakota? 

The Situation 
Soil with salinity and sodicity issues cost ND 
producers and economy millions of dollars annually. 
Problem areas represent nearly 15% of the state’s 39 
million acres of cropland, which is close to 6 million 
acres. Remediating these acres will increase 
profitability and food production. 
 
Extension Response 
Sampling and analyzing the problem areas for salinity 
and sodicity provides producers a basis to establish a 
remediation plan.  
 
In response, the NDSU Langdon Research Extension 
Center, NDSU Extension and private crop consultants 
assisted 39 producers from nine counties in NE North 
Dakota with sampling 133 unproductive sites three to 
four-feet deep in 12-inch increments. These samples 
were analyzed for Electrical Conductivity (EC) to 
assess salinity, Sodium Adsorption Ratio (SAR) to 
assess sodicity and pH by using “Saturated Paste 
Extract Method.” In addition, in order to calculate the 
rates of amendments to remediate sodicity, 0-12” 
depths were also analyzed for Cation Exchange 
Capacity (CEC) by using “Sodium Saturation and 
Ammonium Extraction Method.” Sampling was 
followed up by detailed explanations of soil results 
along with suggestions for remediation.  
 
Impacts 
The 2018 soil survey results confirmed high levels of 
salinity and sodicity in NE North Dakota. The average 
EC of the 133 samples at 0-12” depth was 8.96 
(dS/m). This level is not considered suitable for the 
most salt-tolerant annual crops like barley, oat and 
sugarbeet. EC levels decreased with depth with an 
average of 7.13 (12-24”), 6.43 (24-36”) and 6.32 (36-
48”) dS/m. At these salt levels, producers will be 
better off planting a mix of perennial salt-tolerant 
grasses. The soil SAR levels were also found to be 
the highest in the 0-12” depths with an average of 
10.74 for the 133 samples. These SAR results 
confirmed the sodicity issues in NE and the need to 
apply soil amendments such as gypsum that adds 
Ca2+ to the soils. The average SAR levels for the 12-

24”, 24-36” and 36-48” depths were 9.17, 8.25 and 
8.33 respectively. The confirmation of sodicity also 
highlighted the importance of analyzing the true soil 
CEC by using “Sodium Saturation and Ammonium 
Extraction Method.” The common Addition or 
Summation Method generally results in artificially high 
CEC values, especially if salt levels are high, which 
was the case for almost all of the unproductive areas. 
Higher CEC values will calculate higher rates of soil 
amendments that are not needed, however, will cost 
more. The average soil CEC for 133 samples was 
25.40 Meq/L. These results mean that with NDSU 
help, 39 producers have detailed plans to remediate 
133 unproductive saline-sodic sites based on 
scientific data and not guesses. 
 

 
 
Feedback 
“Unproductive areas are really hurting us, especially 
with the low crop prices. Thanks for helping us.” 
“There is something different going on in these areas 
so sampling and testing is the way to go.” 
 
Primary Contact 
Naeem Kalwar, Extension Soil Health Specialist 
Scott Knoke, Extension Agent Benson County 
Brad Brummond, Extension Agent Walsh County 
Anitha Chirumamilla, Extension Agent Cavalier County 
Katelyn Hain, Extension Agent Nelson County 
Lindy Berg, Extension Agent Towner County 
Mark Miller, Extension Agent Rolette County 
Bill Hodous, Extension Agent Ramsey County 
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Public Value Statement 
As an agricultural state, soils are the heart and soul of North Dakota. Remediating soil salinity and sodicity can 
improve the productivity of nearly 6 million acres resulting in a profitable economy and increased food 

 


