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Managing Salinity with Cover Crops: A Whole System 
Response (2017 – 2021)

4 Fields

2 salinity categories (EC1:1)
• < 1 dS/m (low)
• 2-4 dS/m (moderate)

2 cover crop treatments
• + or -

4 plot-level replicates
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In 3 years of the study, the cereal 
rye has not caused yield reduction 
for either corn or soybean. 



Soybean Corn

1 ft

1 ft

Saline soils hold more water for longer
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2017 & 2018: 40 lb/ac cereal rye broadcast
2019 & 2020: 80 lb/ac cereal rye broadcast 



0-6” depth
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93 kg/ha 10 kg/ha

Does cereal rye dry out the soil?

No Cover      Cereal Rye
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Saline soils have higher fertility (0-6”)

6 lb/ac
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Saline soils do not have as much structure (0-6”)
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Alice Dohnalkova, PNNL

Saline soils are not dead!



Aneta

Saline soils are not dead!

2018

2019
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It isn’t just about the salt…
• Saline soils have chemical, physical, & 

biological differences than non-saline soils.

• How do these differences influence salinity 
management approaches?
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• Left un-managed, salinity can spread and will 
continue to consume seed, fertilizer, and input 
costs – it reduces field-level profitability.

• This issue provides the perfect opportunity for 
zone management of salt-affected fields.



Salt economics
Dave Ripplinger

Access the tool: www.ag.ndsu.edu/bioeconomics/Library/tools/salinity-economics-tool/view 



~ 80 ac

We applied the salinity-yield tool across each 10 m x 10 m grid cell 
of an electrical conductivity map (Veris cart + ground truth).

Salt economics



Salt economics
The tool estimates cash returns for each grid cell, for each crop. 

From the output, we can calculate field-level profits and delineate 
zones based on cash returns



Management of saline zones

1. STOP putting seed and fertilizer in un-productive 
areas. 

2. Select salt-tolerant plants 
3. Separate un-productive zones and begin 

remediation – use plants (& pipes) to move water

Barley
Cereal rye
Wheat
Sunflower
Brassicas

Weeds?

Tall wheatgrass
Slender wheatgrass
Western wheatgrass
Green wheatgrass (AC saltlander)
Russian wild rye

Alfalfa
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Soybean Aphids

(Eichele-Nelson et al., 2018. Environmental Entomology, 47: 875)

Pot experiments
• Population growth

• Fecundity (3 days)

• Lifetime fecundity 
(47 days)

• Plant choice



(Eichele-Nelson et al., 2017. Environmental Entomology, 46: 839)

Twospotted Spider mite

Soybean Corn
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aphidsrus.wordpress.com

Collembola
"Flies"

Thrips
Spiders Beetles

Cover Crop

Collembola

"Flies"

Thrips

Spiders
Beetles

No Cover Crop

How do insect groups 
respond to cereal rye?
Jason Harmon, Brooke Rockentine



Dingy Cutworm
Photo by B. Christine

2018 cutworm surveys
• 3 of our 4 fields had little evidence of cutworms

• One soybean field had more signs of damage (53 
damaged plants and 9 cut off plants out of 135)

• However, no differences seen in cover crop plots vs 
no cover crop plots (also no effect of salinity)



How does salinity modify 
collembola & the food web?

Log All Collembola vs. EC_uS/cm
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Collembola respond to salinity, but differently 
depending on the crop.  

Corn

Soy

Jason Harmon, NDSU
Brooke Rockentine
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