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Cropping Options for Saline and Sodic Areas

The Situation 
Planting sensitive crops such as soybeans and corn 
on saline and sodic areas can result in net losses of 
$81 to $171 per acre. In addition, the absence of 
vegetative cover due to poor germination leads to 
increased evaporation and wicking-up of soil water 
resulting in higher salinity and sodicity levels. 
Remediation of these areas requires soil sampling, 
testing for salinity and sodicity and planting crops, 
which may thrive in those conditions. 
 
Extension Response 
Barley and oats are two of the most salt and sodicity 
tolerant annual crops producers can grow in North 
Dakota. However, at certain salinity and sodicity 
levels, even barley and oats can suffer significant 
losses. Especially important are the levels of salinity 
and sodicity in the top six inches of the soil.  A trial 
was initiated to determine the threshold of soil salinity 
(Electrical Conductivity or EC) and sodicity (Sodium 
Adsorption Ratio or SAR) for barley and oats at the 
Langdon Research Extension Center in 2020 by 
planting four barley and four oat varieties at low-to-
moderate, moderate-to-high and very high levels of 
salinity and sodicity. 
 
Impacts 
There were significant differences in the yield and 
quality of barley and oats growing at three salinity and 
sodicity levels.  
 
Average barley yield at low-to-moderate salinity and 
sodicity levels was 84.8 bushels per acre versus 21.1 
bushels per acre at moderate-to-high salinity and 
sodicity levels. That is a 75 percent reduction in yield. 
Average test weight was also five percent higher at 
low-to-moderate levels compared to moderate-to-high 
levels. However, average protein was 3.18 percent 
higher at moderate-to-high salinity and sodicity levels 
compared to low-to-moderate salinity and sodicity 
levels. All four barley varieties planted at very high 
salinity and sodicity levels resulted in 100 percent 
loss. Tradition (six-row) barley produced the highest 
yields (100.69 and 47.52 bushels per acre) at low-to-

moderate and moderate-to-high salinity and sodicity 
levels compared to the rest of the three two-row 
barley varieties. 
 
Average yield of oats at low-to-moderate salinity and 
sodicity levels was 102.8 bushels per acre compared 
to 35.3 bushels per acre at moderate-to-high salinity 
and sodicity levels and 2.1 bushels per acre at very 
high levels of salinity and sodicity. That is 65 and 98 
percent reduction in yields. Oats growing at low-to-
moderate salinity and sodicity had 6.3 and 83.5 
percent higher average test weight than moderate-to-
high and very high salinity and sodicity levels 
respectively. One key observation was that oats had 
some growth even at very high salinity and sodicity 
levels compared to zero growth of all four barley 
varieties pointing to a slightly higher salt and sodicity 
tolerance of oats versus barley.  
 
In summary, at low-to-moderate salinity and sodicity 
levels (an EC of 3.99 dS/m and SAR of 7.12) in the 0-
6 inch soil depth, both barley and oats produced 
higher yields and quality. Whereas, increase in EC 
and SAR levels in the topsoil resulted in significant to 
net economic losses. 
 
Feedback 
Keep up the good work for our producers and 
communities. 

It is good to see visuals of growth on gradients in-
person. 
 
Primary Contact 
Naeem Kalwar, Soil Health Specialist 
(701) 256-2582, naeem.kalwar@ndsuedu 
 

Dr. David Franzen, Extension Soil Specialist 
(701)-799-2565, david.franzen@ndsu.edu 
 
Non-Extension Collaborators 
Bryan Hanson, Research Agronomist 
 
Resource Links 
2020 Langdon REC Annual Report.pdf 

Public Value Statement 
Every growing-season, soil salinity and sodicity results in net losses totaling millions of dollars. Planting salt-
tolerant crops will generate extra revenue and improve soil health for present and future generations. 
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