
The Big Picture on the Small Scale: Monitoring Nitrogen Loads ​Across 
BMPs in North-Central Illinois Tile-Drained Farms

Natacha De Gracia Fuentes 1, Pedro Morinigo1, Luke Bergschneider1, Moe Saqib1, Ezra Moses1, Andrew Margenot1 
Department of Crop Sciences, College of Agricultural, Consumer and Environmental Sciences, University of Illinois at Urbana-Champaign

INTRODUCTION

• North-Central Illinois is home to highly productive 
Mollisols, supported by extensive tile drainage 
systems.

• Tile drainage acts as a direct pathway for (NO3
-) 

leaching, contributing to N loading in local waterways .

• In response to the IL NLRS farmers are adopting 
BMPs, such as cover crops to reduce NO3

- loads.

• Evaluation of BMPs effectiveness usually done in 
controlled plot-scale research. 

• However,  evaluating BMPs within complex, real-
world farming systems where weather and operational 
variables vary can provide more realistic outcomes at 
field scales.

GOAL AND OBJECTIVE 
Monitor over two water years (2024–2025), capturing a 
"small scale" look at how management decisions impact 
N loads at the field level. The specific objective is:

• Monitor at-field scale nitrate-N losses via drainage tile 
across commercial fields with paired BMPs

✓ Flow weighted mean concentration (mg/L)

✓ Nitrate-N load (lb/ac)

✓ Water load (gal/ac)

APPROACH AND METHODS

• Study Site: 21 farms tile-drained farms in North-
Central Illinois.

• Data collected over the 2024 and 2025 water years.

• Biweekly water sampling from tile outlets to quantify 
changes in NO3

- concentration.

• Continuous flow monitoring using water-level sensor 
in AgriDrain control structures.

RESULTS

• Similar FWMC, but 
corn showed 38% 
>water load than 
soybean .

• Corn >water load 
resulted in 35% 
higher NO3-N load 
(23 vs 17 lb/ac).
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• Results challenge the assumption that NO3
- loads are 

only attributable to fertilizer N.

• Cover crops < NO3
- loads by taking up soil NO3

- and 
reducing water load.

Field day at one of the research sites; Field-scale N-load 
monitoring and sample collection; Real-time data logging and 

internal monitoring box view. Red arrows highlight the V-
notch weir used for flow measurement.

• Cover crops fields 
show average 
nitrate-N loss 
reduction of 6 lb/ac.

• 47% lower water 
discharge observed 
with cover crops.
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On-farm tile monitoring network 
in  north-central Illinois
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