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Effects of N fertilizer source and tillage on nitrous oxide (N>O) emissions from soils under
several irrigated, crop management systems were evaluated. Irrigated corn production systems
[conventional-till continuous corn (CT-CC); no-till continuous corn (NT-CC); NT corn-dry bean
(NT-CDb); and NT corn-barley (NT-CB)] receiving different N sources at fertilizer rates of 246
kg N ha* when in corn, 56 kg N ha™* when in dry bean, and 157 kg N ha™* when in barley were
monitored. A controlled-release, polymer-coated urea (ESN®) and dry granular urea were
compared in the NT-CC and CT-CC systems. A stabilized N source (SuperU®) was compared
with urea in the NT-CDb and NT-CB rotations. Cumulative growing season N,O emissions from
urea and ESN application were not different under CT-CC, but were different under NT-CC,
where ESN reduced N,O emissions 49% compared to urea. SuperU reduced N,O emissions 27%
compared to urea with application of 56 kg N ha™ to dry bean in 2007 and 54% compared to urea
with application of 246 kg N ha™ to corn in 2008 in the NT-CDb rotation. SuperU reduced N,O
emissions 19% compared to urea with application of 157 kg N ha™ to barley in 2007 and 51%
compared to urea with application of 246 kg N ha™ to corn in 2008 in the NT-CB rotation. This
work shows that current fertilizer N technologies that delay release and transformation of N can
substantially reduce N,O emissions from irrigated systems under specific cropping conditions,
such as no-till. (1)

Another study assessed the ability of commercially available enhanced-efficiency N fertilizers to
reduce nitrous oxide (N2O) emissions following their application in comparison with
conventional dry granular urea and liquid urea-ammonium nitrate (UAN) fertilizers in an
irrigated no-till (NT) corn production system (2). Enhanced-efficiency fertilizers evaluated were:



two polymer-coated urea products (ESN and Duration 11I®), and two fertilizers containing
nitrification and urease inhibitors (SuperU and UAN+AgrotainPlus®). Nitrous oxide fluxes were
measured during two growing seasons using static, vented chambers and a gas chromatograph
analyzer. Enhanced-efficiency fertilizers significantly reduced growing season N,O-N emissions
in comparison with urea, including UAN. SuperU and UAN+AgrotainPlus had significantly
lower N,O-N emissions than with UAN. Compared to urea, SuperU reduced N,O-N emissions
48%, ESN 34%, Duration 111 31%, UAN 27%, and UAN+AgrotainPlus 53% averaged over 2 yr.
Compared to UAN, UAN+AgrotainPlus reduced N,O emissions 35% and SuperU 29% averaged
over 2 yr. The N,O-N loss as a percent of N applied was 0.3% for urea, with all other N sources
having significantly lower losses. Grain production was not reduced by the use of alternative N
sources. This work shows that enhanced-efficiency N fertilizers can reduce N,O-N emissions
without affecting yields from irrigated NT corn systems in the semi-arid central Great Plains.

1. Halvorson, A.D., Del Grosso, S.J., Alluvione, F. 2010. Tillage and Inorganic Nitrogen Source
Effects on Nitrous Oxide Emissions from Irrigated Cropping Systems. Soil Science Society of
America Journal. VVol. 74:, No.2, 436-445.

2. Halvorson, A.D., Del Grosso, S.J., Alluvione, F. 2010. Nitrogen Source Effects on Nitrous
Oxide Emissions from Irrigated No-Till Corn. Journal of Environmental Quality 39:1554-1562.

As the principal in-house research arm of the U.S. Department of Agriculture, the Agricultural Research Service has a mission to:

Conduct research to develop and transfer solutions to agricultural problems of high national priority and provide information access and
dissemination to ensure high-quality, safe food, and other agricultural products, assess the nutritional needs of Americans, sustain a competitive
agricultural economy, enhance the natural resource base and the environment, and provide economic opportunities for rural citizens,
communities, and society as a whole.

The U. S. Department Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital status, parental status, religion, sexual orientation, genetic information, political beliefs,
reprisal, or because all or part of an individual’s income is derived from any public assistance. (Not all prohibited bases apply to all programs)
Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA
is an equal opportunity provider and employer.




