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Materials and Methods 
A demonstration trial was conducted at the Monmouth 

Learning Center in 2012 to assess the potential yield benefits 

of the urease inhibitor Agrotain® to surface‐applied UAN in 

three tillage systems: conventional, strip‐till, and no‐till 

(Figure 2).  

A 111 relative maturity (RM) corn product with Genuity® 

SmartStax® trait package was selected for the demonstration. All 

products were seeded at a population of 36,000 plants/acre. Strip‐

till and conventional plots were planted on April 19. Due to a rain 

delay, the no‐till plots were planted on April 27. Nitrogen was 

applied pre‐plant using 32% UAN solution at 240 lb N per acre. The 

field was divided into three blocks: no‐till, conventional till, and 

strip till. All were in a continuous corn production system. Agrotain 

was applied to half the trial at 2.3 quarts per ton of UAN. 

Weed control for the trial consisted of 2 qt/acre Harness® 

Xtra 5.6L preemergence followed by 22 fl oz/acre Roundup 

PowerMAX® when weeds were four inches tall or less. 

Conventional and strip‐till plots were harvested on 

September 12, 2012. No‐till plots were harvested on 

September 20, 2012, and yield data adjusted to 15% 

moisture content. 

Being one of the most used and expensive crop inputs, nitrogen (N) is an important part of modern crop production. Farmers today 
are faced with escalating fertilizer prices, especially N. Depending on form of applied product and environmental conditions, fertilizer 
N is vulnerable to loss soon after application if it is not immediately taken up by the corn plants. While anhydrous ammonia (NH3) 
tends to be the most economical source of N, fertilizers with a urea component are popular with farmers who are uncomfortable with 
safety risks associated with NH3 handling and application. When applied to the soil, urea is broken down to ammonium (NH4+) by the 
enzyme urease (Figure 1). NH4+ can be taken up by plants, assimilated by bacteria, or be converted to ammonia (NH3) and lost to 
volatilization. In the ammonium form, the N is held by the negative charge associated with clay particles and organic matter. 
Additionally, if urea breakdown occurs rapidly, it can cause an increase in pH promoting the formation of ammonia gas and ammonia 
volatilization. Urease inhibitors can help increase N use efficiency by delaying the N transformation process so potential loss through 
volatilization is minimized.  
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Figure 2.  Three tillage systems included in the 
demonstration trial at Monmouth Learning Center . 
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Figure 1.  Breakdown of urea by the enzyme urease in the 
soil . 
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Results  
Yields increased in plots that received the 

Agrotain® application (Figure 4). The use 

of urease inhibitors can be beneficial to 

protect surface‐applied UAN, especially 

when applied in fields with high residue. 

No‐till conditions favor high levels of 

urease activity in surface soil due to high 

residue levels. UAN left on the soil  and/or 

residue surface is susceptible to loss to the 

air, beginning about the third or fourth 

day after application and continuing until 

at least half an inch of rain occurs. The 

amount of loss varies with weather 

conditions; losses are greatest in dry soils 

and/or soils with high pH (Increased wind 

and humidity will also increase the rate of 

volatilization).  Agrotain can help reduce 

this loss by retarding the rate of urea 

conversion to ammonium and increase 

yield potential by keeping the N intended 

for the crop in the soil and prevent off‐

target movement. 

The information discussed in this report is from a 
single site, non-replicated, one-year demonstration. 
This informational piece is designed to report the 
results of this demonstration and is not intended to 
infer any confirmed trends. Please use this 
information accordingly. 
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Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in compliance with Monsanto’s 
Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has been approved for import into key export markets with functioning regulatory systems. Any crop or material produced 
from this product can only be exported to, or used, processed or sold in countries where all necessary regulatory approvals have been granted. It is a violation of national and international law to move 
material containing biotech traits across boundaries into nations where import is not permitted. Growers should talk to their grain handler or product purchaser to confirm their buying position for this 
product. Excellence Through Stewardship® is a registered trademark of Biotechnology Industry Organization. 
 
B.t. products may not yet be registered in all states. Check with your Monsanto representative for the registration status in your state. 
 
Roundup Technology® includes Monsanto's glyphosate-based herbicide technologies. Individual results may vary, and performance may vary from location to location and from year to year. This 
result may not be an indicator of results you may obtain as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple locations and years whenever possible.  
 
ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready® crops contain genes that confer tolerance to glyphosate, the active ingredient in Roundup® brand agricultural 
herbicides. Roundup® brand agricultural herbicides will kill crops that are not tolerant to glyphosate. Harness® is a restricted use pesticide and is not registered in all 
states. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local Monsanto dealer 
or representative for the product registration status in your state. Genuity®, Harness®, Roundup PowerMAX®, Roundup Ready 2 Technology and 
Design®, Roundup Ready®, Roundup Technology®, Roundup® and SmartStax® are trademarks of Monsanto Technology LLC. Leaf Design℠ is a 
servicemark of Monsanto Company. LibertyLink® and the Water Droplet Design® is a registered trademark of Bayer. Herculex® is a registered trademark 
of Dow AgroSciences LLC. Respect the Refuge and Corn Design® and Respect the Refuge® are registered trademarks of National Corn Growers 
Association. All other trademarks are the property of their respective owners. ©2012 Monsanto Company. 11132012AMH 
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Figure 4.  Corn yield response to the urease inhibitor Agrotain® in three different 
tillage systems in corn on corn rotation. 
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