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Objective: This study will investigate the effects of soil moisture conditions both before 

and after urea applications on urea volitization.  The effect of commercially available 

fertilizer additives will also be addressed. 

  

Procedure:  This will be a green house study.  In the past evaluations the weather has 

been a complicating factor.  Rain fall occurring during the experiment moves urea below 

the soil surface and stops volitization.  Replicated plots will be established with simulated 

rainfall applied both before and after urea placement.  These rainfall amounts will be 

varied from 1/10 inch to 2 inches.  Acid traps will be established and volitization will be 

measure at two day intervals for 40 days.  This experiment will be conducted twice 

during 2013; once in the early part of the year with low soil temperatures and once during 

the summer to achieve higher soil temperatures.  An additional factor will be coatings of 

urea with commercially available nitrogen stabilization products (Agrotain, Nurtasphere-

N, ect.).  At the end of the experiment soil samples will be collected and analyzed for 

NO3 and HN4 content. 
 

Current Status/Importance of Research Area:  

As Ammonium nitrate has become less available producers are turning to urea to fill their 

nitrogen fertilizer needs.  Urea has both advantages and disadvantages compared to 

ammonium nitrate.  One of the primary advantages is greater N content per ton.  This 

leads to having to transport less tonnage of product to achieve the same N application per 

acre.  Consequently the cost of fertilization is less per acre with urea than ammonium 

nitrate.  The primary disadvantage of urea lies at the heart of its chemical make-up.  Urea 

is di-ammonium carbonate (NH2CONH2).  When surface applied urea is attacked by 

urease enzyme which cleaves the urea molecule allowing ammonia the escape to the 

atmosphere in a process known as “urea volitization”.  Urea volitization only occurs on 

the soil surface.  It will be prevented by moving the urea below the soil surface by either 

tillage, irrigation, or a rainfall event.  As urea volitization is a enzymatic chemical 

process its rate is controlled by temperature and soil moisture condition.  The greater the 

temperature the faster it proceeds.   Dry soil is not conducive the urea volitization.  

Several products promising to control urea volitization are commercially available.  Use 

of these products may limit urea losses, but the increase the cost of production.  

Additionally, urea applied to dry soil may not benefit for a volitization inhibitor.  As 

these products have increased in cost, the economic utility of using these products as an 

insurance policy has become less sound. 

 

For the past several years the Staff at the Delta Center have been using a method known 

as “acid trap collection” (Figures 1 & 2) to measure urea volitization in the field.  In this 

method, after urea is applied to a plot a containment vessel is established over a randomly 

selected area.  Inside the containment a collection vessel containing a known amount of 

0.1M H2SO4 solution.  This solution serves as a trap to collect a representative portion of 



the volatized  ammonia.  The resulting solution is then analyzed for ammonia content.  

This method allows for relative comparisons between treatments, but does not allow for 

determination of the absolute amount of ammonia lose.  

 

In 2010 ammonia volitization data was collected from two different field experiments.  In 

one case urea was applied following a rainfall event to saturated ground.  In the other 

urea was applied to dry soil.  When the results of these evaluations were compared 8 

times more ammonia was volatized from the wet (1650ppm) vrs. dry soil (200ppm). The 

difference in ammonia loss was reflected in crop yields. 

 

 

 

This study will compare under controlled conditions the effect of soil moisture, applied 

both before and after urea fertilization on volitization.  This information will be used by 

producers when making purchase decisions for nitrogen stabilizers as to which soil 

moisture and temperature condition are most likely to lead to significant ammonia 

volitization loss.. 

 

Timetable for proposed research: This will be a one-year project (2011). 

 

February-April  Low soil temperature experiment, plot establishment and 

measure volitization 

May-August  High soil temperature experiment, plot establishment and 

measure volitization 

 

Strategy for application/transfer of knowledge:  Results may be presented at 

corresponding field days for each location and extension crop management conferences.  

Articles may be written for Mid-America Farmer. When the study is completed a final 

report may be written and a manuscript submitted to a scientific journal.  

 

Proposed budget: 

Proposed budget: 

Expenses   2013   

 Labor $6,000   

Fringe benefits   $2,000   

Supplies   $2,000   

Lab analysis       $5,400   

      

Total   $15,000   

 



 
Figure 1. Acid traps for measuring ammonia volatilization in a rice field 



 
 

Figure 2. Close up of Acid trap showing one gallon plastic pitcher and 2 dram vial with 

50 ml 0.1M H2SO4 solution. 

 


