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Introduction Materials and Methods

_ _ B o | | * N use metrics calculations
Nitrogen (N) is a critical but often limiting nutrient in NUE = yield at given N rate — yield at zero N / N applied

agricultural soils, necessitating N fertilizer application for . Nitrate-N Leaching: lon exchange resin lysimeters (IER)

optimal crop yields. However, less than half of applied N installed before planting of corn. Extracted with 2M KCI and
fertilizer is typically utilized by crops due to various loss analyzed colorimetrically

mechanisms. This low N use efficiency not only impacts _ _ _ |
crop productivity but also poses environmental concerns. * Yield jslcj"ed Leaching Losses: |bs nitrate-N leached/bu of
corn yield.

where bods Yvourhitegen Ger = - Data : SAS at P < 0.05. Models were selected based on | _ _ _
5o &y L largest R? and smallest RMSE. Fig 2. IER lysimeters to measure nitrate-N leaching losses.
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Mode of action of enhanced efficiency fertilizers
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Fig 3. Corn grain yield as influenced by site-year, N source, and N rates. U: urease inhibitor; NI + U: Nitrification + Urease
inhibitor; QRP: quadratic plateau; LRP: linear plateau. Treatment means were separated within N rates.
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Objectives

 To evaluate the effect of urease inhibitor versus a
combination of urease and nitrification inhibitor (enhanced
efficiency fertilizer;, EEF) on corn grain yield, N use
efficiency (NUE), nitrate-N, and yield-scaled leaching.

To determine whether economic optimum N rate (EONR)
of corn changes with the use of nitrification and urease
iInhibitors as compared to urease inhibitors alone.
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Materials and Methods

Study Sites

Trials were conducted at the Belleville Research Center

(BRC, Belleville, IL) in the 2023 and 2024 growing seasons
and at Agronomy Research Center (ARC, Carbondale, IL) in Fig 4. Nitrogen use efficiency (NUE) as influenced by site-year, N source, and N rates. Q: quadratic. Treatment means were

the 2024 growing season. separated within N rates.
Experimental Design and Treatments Nitrate Leaching & Yield-Scaled Leaching Losses

Experimental design was a randomized complete block
design with five replicates.
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Main plots were fertilizer sources: Urease inhibitor (U) and
nitrification + urease inhibitor (NI+U).
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EXP(P <0.0001)

he subplots were eight N rates ranging from 0 to 351 Ibs N
ac’
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Yield-scaled leaching
(lbs NO;-N bu")

Corn Management

Nitrate-N leaching (lbs ac™")
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Corn was planted on May 2 (BRC 2023) and between June
4 (BRC 2024) and June 16 (ARC-24).

1.8 N treatments 300 N response tested
. models: Fig 5. Nitrate-N leaching influenced by site-year and N rates (A), yield-scaled leaching by N source (B), and site-year by N
3 Response cuve | | 3 e 1L Quadratic rates (C); EXP: exponential model. Treatment means were separated within N rates.
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