ILLINOIS

2027 NREC Funded Research Projects

See the end of this document for objectives for newly funded projects

Project Title Institution Pr|nc.|pal 2027 Project
Investigator Budget
New for 2027
Developing Data-driven and Evidence-based Statewide
Conservation Implementation Scenarios at the HUC12 ul Peng $206,070
Watershed Scale for IL NLRS 2.0
Maximizing nitrate-N loss reductions and N fertilizer use
efficiency through inhibitors: a comprehensive statewide ul Margenot $305,129
evaluation
Applying Rgsearch 'Fo Uﬂder§tand Risk and Cost Barriers to ul Coppess $154,530
Conservation Practices in Illinois
Are Soil Nitrifiers a Missing Piece in Understanding the St. Louis
Inconsistent Efficiency of Nitrification Inhibitors in Corn . . Huang $57,253
University

Systems?
ISAP’s Science-Backed Soil Health & Conservation Drainage
Education to Advance Progress Toward Illinois NLRS Goals ISAP VanBeck $49,973

Total New Projects $817,955

Ongoing Projects

E\(aluatlng nutrient losg reduction gtrategles: longer rotation ul vu $163,931
with cover crops and bioreactor (Miller site)
Nitrogen Rate Research & NREC Project Partnership IFCA Schaefer $282,648
The effect of cover crops on surface water quality: A paired
watershed experiment in the Lake Bloomington watershed Purdue Amstrong $209,232
Integratllng Tlllage, Soil Carbon Dynamics, and Tile Nitrate ul vu $254,967
Loss (Eric Miller)
Updating Illinois phosphorus and potassium soil test
recommendations for the 21st century Ul Margenot $103,378
The implementation of innovative practices for dry
dams/WASCoBs to address water quality concerns in SIU Schoonover $189,955
southern Illinois row-crop agriculture.
Impact of Timing of Cover Crop Termination on Water Quality
and Soil N and P: Phase Two of a Long-term Cover Crop and SIU Williard $214,908
Tillage Study in Southern Illinois
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Optimizing cover crops and wheat to reduce nitrogen and

phosphorus surface run-off losses in southern Illinois ul Margenot $72,501
Next Generation Cover Cropping in Corn-Soybean Rotation to
Improve Farm Benefits and Decrease Environmental Losses SIU Brevik $238,501
in South and Central Illinois: Phase Il
Using On-farm Precision Experiments in a Data-intensive
Approach to Systems Management of Cover Crops and ul Jones $130,258
Nitrogen Fertilizer
Scaling up conservation agriculture by growing cover crops
ahead of soybean and moving fall fertilizer nitrogen ul Yu $298,920
application to spring
On-farm and farmer-led: an expanded tile monitoring network
forinforming nutrient loss reduction practices and outcomes ul Margenot $84,746
in north-central Illinois
Hz.arlnessmg polyphosphate-accumqlat.lng microbes to ul Kent $188,656
mitigate phosphorus losses from Illinois agroecosystems
Assegsmgthe mtera'ct'lon of'sulf'ur gnd nitrogen on cornyield ul Preza Fontes $183,59
and nitrogen use efficiency in Illinois
System—basgd management to improve corn and soybean ul Preza Fontes $191,473
yields following cover crops
Towards Illinois NLRS 2.0: Developing a fine-resolution and
statewide watershed inventory of nitrogen and phosphorus
budgets to inform targeted conservation in Illinois (Illinois Ul Peng $153,528
Watershed N&P Inventory Project)
Reducing nitrate-N losses by managing phosphate fertilizers:
right time, right source — and right nitrification inhibitor? ul Margenot $46,580
Addressing Corn Nitrogen Management Risks in Illinois
through Comprehensive Agronomic and Economic Research ul Jones $331,573
and Outreach
Illinois Soil-Test Phosphorus and Potassium Calibration
Using a 4R (Source, Rate, Timing, and Placement) Approach Ul Jones $168,838
Enhancing Nitrogen, Phosphorus, and Sulfur Management in
Winter Wheat-Soybean Double Crop Systems in a Regional ul Jones $149,176
Context Across Illinois
Quantifying the “how much”, “how old”, and “for how long”
of legacy sediment P in Illinois riverine systems for accurate ul Zhou $235,625
targets and effective management on P loss reductions
Beyond cereal rye: evaluating synergies and tradeoffs of
winter legumes and brassica cover cropping systems in ul Preza Fontes $139,465
Illinois
Evaluating the effectiveness of streambank stabilization for No cost
) . S ul Rhoads .

nutrient loss reductions: Over 20 years of Illinois evidence extension
Evaluating the impacts of fall-applied controlled-release N No cost
fertilizer on N use efficiency, soil water quality, GHG ul Preza Fontes .

L R - . extension
emissions, and grain yield in a strip-till corn cropping system

Total renewals and extensions $4,032,725
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Project Objectives of Newly Funded Projects

Developing Data-driven and Evidence-based Statewide Conservation

Implementation Scenarios at the HUC12 Watershed Scale for IL NLRS 2.0 ul Peng
Objectives:
1. Develop a watershed prioritization framework at HUC12 scale based on nutrient input and output

relationship, temporal nutrient export trend and nutrient use efficiency, and contributions from extreme
events.

Assess current and maximum potential adoption of different BMPs at HUC12 scale (and aggregated to
HUCS8 scale) with advanced geospatial analysis.

Design realistic potential conservation implementation scenarios with consideration of efficacy,
scalability, and practicality of different BMPs.

Conduct state-wide observation-constrained modeling to assess the potential nutrient loss reduction
outcome.

Conduct state-wide cost-benefit analysis of the updated potential conservation implementation
scenarios.

Conduct outreach and extension activities to disseminate the research outcomes and communicate with
stakeholders for the next generation of Illinois nutrient loss reduction strategy and supply the results to
the new Illinois NLRS Dashboard.

To include afinal report at the conclusion of this project to address each of the objectives stated above.

Maximizing nitrate-N loss reductions and N fertilizer use efficiency through
inhibitors: a comprehensive statewide evaluation

Objectives:

1. Quantify nitrate-N loss reductions, optimum N rate, yield and NUE for nitrification inhibitors across 4Rs of
N: timing, placement, and source.

2. Evaluate potential of urease inhibitors to decrease nitrate-N loss and increase NUE for UAN.

3. Account for non-fertilizer N losses to evaluate fertilizer nitrate-N loss reductions with inhibitors.

4. Evaluate potential for combining multiple nitrification inhibitors and/or urease inhibitors to decrease
nitrate-N loss and increase NUE, including rates of inhibitors (a.i. per lb N applied).

5. Determine yield vs nitrate-N loss reduction vs economic optima of inhibitor (i.e., a.i. rate) Integrate
inhibitor interactions with 4Rs into Illinois regional N guidelines.

6. Establish the effect of inhibitors on the optimum N rate across Illinois regions.

7. Provide statewide guidance for inhibitor use in Illinois Agronomy Handbook Chapter 9: Nitrogen
Management for Illinois Corn Production.

8. Toinclude afinalreport at the conclusion of this project to address the above objectives.

Applying Research to Understand Risk and Cost Barriers to Conservation Practices

in IWinois ul Coppess
Objectives:
1. Developing a risk-cost framework for Illinois farmers and conservation partners.
2. Generate conservation scenario results across Illinois production regions.
3. Communicate the Risk-Cost Framework and Evaluation Outcomes with Farmers, Crop Advisors, and
Conservation Partners.
4. Toinclude afinal report at the conclusion of this project to address each of the objectives stated above.
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Are Soil Nitrifiers a Missing Piece in Understanding the Inconsistent Efficiency of

St.

Nitrification Inhibitors in Corn Systems? bc::\lls Huang
Objectives:
1. Assess the effects of two NIs, nitrapyrin (N-Serve®) and pronitridine (CENTURO®), on soil inorganic N

dynamics and NOs; - loss potential in the field within the corn systems under different fertilization rates
across seasons [160, 200, 240 b N/ac as NH; for both spring and fall].

Quantify seasonal changes in the abundance and community structure of soil nitrifiers, AOA, AOB, and
comammox, under different N fertilization rates across seasons.

Examine whether variation in nitrifier abundance and community composition explains differences in NI
efficiency in the field under different fertilization rates across seasons.

Compare the effects of nitrapyrin (N-Serve®), pronitridine (CENTURQO®), and specific AOA-target NI PTIO
on soil nitrification activities under different soil moisture and temperature using laboratory soil
incubations.

Characterize the effects of nitrapyrin (N-Serve®) and pronitridine (CENTURQO®) and specific AOA-target NI
PTIO on soil nitrification activities in available nitrifier pure culture or enrichment assays to clarify
potential mechanisms of inhibition.

Identify how N rate, soil conditions (soil moisture and temperature), and nitrifier community structure
interact to explain differences in the efficiency of Nls in the corn systems.

ISAP’s Science-Backed Soil Health & Conservation Drainage Education to Advance
Progress Toward Illinois NLRS Goals

Objectives:

1. Hostthree field days for farmers, retailers, local resource professionals and conservation professionals
across the state.

2. Sixvirtual ICON calls will feature presentations from NREC funded researchers highlighting agronomic,
environmental, or economic benefits of NLRS approved practices.

3. Add 10 profiles for NREC funded research projects and five profiles for researchers conducting NREC
funded research on practices with proven water quality benefits.

4. Include a Research Spotlight section of The Aggregate, ISAP’s monthly newsletter.

5. ISAP’s Science Committee will Include research conducted with NREC funding in at least one of its four
discussions and recap blogs.

6. Facilitate an action-based discussion during AWQPF meetings to encourage application of research

finding into education and outreach efforts.
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