The Minnesota Crop Production Retailers (MCPR)
Nitrogen Field Application Soil Temperature Notice

Fact Sheet

Minnesota fall soil conditions and harvest time raise questions on the management of fall nitrogen applications on our fields. Farmers have two primary concerns which their agricultural retailers and certified crop advisors continually address: 1) the timing of N applications, and 2) the advisability of anhydrous ammonia application to soil when the soil moisture content varies. Correctly responding to these concerns results in fertilizer being applied in the most environmentally safe and agronomically sound manner and also achieves the most efficient and cost effective application of crop fertilizer inputs for our farmers.
1. When can application of anhydrous ammonia begin?

If anhydrous ammonia is to be applied in the fall, delay applications until soil temperatures at a 6 inch depth are consistently below 50 degrees F.  The reason for this recommendation is to minimize the potential for soil nitrification, which results in the conversion of ammonium-N to nitrate-N, prior to soil freeze up. As long as nitrogen remains in the ammonia form (NH4) it is not subject to loss due to either leaching or denitrification. Since soil bacteria carries out nitrification, soil temperature is the best tool available to control the speed of this process as illustrated in the figure below:
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How soon we reach these temperatures will vary with geographic location. However, in the key fall ammonia area within this region we usually reach the desired soil temperatures during the last few days of October. For example, long-term records at Waseca show that average soil temperatures will reach 50 degrees F on October 13, but because of temperature fluctuations soil temperatures will not remain below 50 degrees F until October 29.
2. Is the soil moisture content appropriate for fall anhydrous ammonia application this year?
The concern as illustrated below is that the ammonia injection zone will enlarge to a point where ammonia (NH3) will be lost to the atmosphere. Soil application of anhydrous ammonia takes advantage of the rapid expansion of liquid ammonia to a gas and its high affinity for water. Even under extremely dry conditions, some water is held by soil colloids.  The attraction that ammonia has for water is stronger than that of soil. If the soil is in good physical condition, allowing for the soil to flow and seal the application slot, N loss due to volatilization will be minimal.  When conditions are dry in the fall, soils that are compacted may work up in a cloddy condition and may not seal properly. 


Contact your local crop production retailer and certified crop applicator to get the specific recommendation for your fields!

This Public Service Announcement is brought to you by the members of the Minnesota Crop Production Retailers (MCPR).The MCPR exists to promote the proper use, storage and application of crop production inputs in an environmentally safe and agronomically sound manner; and to support regulatory and legislative initiatives which benefit retailers, manufacturers, distributors and custom applicators of crop production inputs. 
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� The Minnesota Crop Production Retailers support the Best Management Practice (BMP) for nitrogen form and timing.  In areas of Minnesota where fall urea is advised, follow the same soil temperature guidelines as outlined for anhydrous ammonia.
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