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Central Platte NRD – Monitoring Well Nitrate Levels



South Central Ag Lab
Long-Term N Management Study

• Started 1986 – continuous 
irrigated corn, preplant NH3

• Treatments include N rate (0, 
75, 150 and 300 kg N/ha)

• Tillage (conventional 
chisel/disk, no-till)

• Nitrification inhibitor

Vadose zone sampling conducted 2006



South Central Ag Lab
Long-Term N Management Study

• No significant effect of 
nitrification inhibitor on 
vadose zone nitrate



y = 0.0002x2 - 0.6432x + 658.74
R² = 0.7172
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In-Season N Management for Irrigated Corn
G2365

• Fall and significant pre-plant N 
application is not recommended. 
Apply 60% or more of total N in-
season.

• Apply a base N rate of 50-100 
lb/acre at or just before planting.

• Manage in-season N using 
satellite or high-clearance 
applicator sensors.

• Target application between V8 
and R2 growth stages.



Why Should Producers 
Adopt Sensor Based 
In-Season N 
Management?

1. We don’t really know the economic optimum N 
rate (EONR).

2. The potential for N to be lost from the soil 
begins the moment fertilizer is applied. 

3. To maximize profit.
4. To reduce environmental impact.



Predicting EONR for Corn

https://n-fact.ag/start

https://agritools.unl.edu/tools/nitrogen

University of Nebraska-Lincoln Iowa State University



Strategies to Predict Crop Nitrogen Need
“Nitrogen recommendations for the foreseeable 
future in humid regions will poorly predict the 
amount of N needed for corn at individual fields.”

Individual corn N recommendation 
tools poorly estimated EONR (R2 ≤ 
0.24) across many US Midwest 
states.

Combining or “ensembling” two or 
more corn N recommendation 
tools improved EONR estimation 
(R2 ≤ 0.46).



Uncertainty About the Economic 
Optimum Fertilizer N Rate (EONR)
• N rate prediction models are based on either past research and crop response (empirical) 

or simulation of soil, plant and weather processes (mechanistic), or a combination of the 
two approaches.

• Weather impacts are built into historic data. Prediction models often incorporate weather 
predictions, but use regional, not field-specific, weather predictions.

• N credits from sources other than fertilizer each have a range of uncertainty:
• Residual nitrate N
• Soil organic matter mineralization
• Legumes
• Manure
• Irrigation water nitrate N
• Cover crops (either immobilization or mineralization)

• EONR will be influenced by N source, application timing and application method.

Predicted EONR will always have a range of 
uncertainty because each of the factors in the 

prediction model will have individual 
uncertainties.



Crop Canopy Sensors:
Ability to Optimize N Rate for Local Conditions

2012 Research

Very little rainfall resulted in little leaching or denitrification losses of N.

Unusually high levels of N mineralization from soil organic matter due to frequent 
irrigation resulted in the need for very little fertilizer N to optimize yield.



Sensor-Based Fertigation
Allows the crop to inform us of the need for N according to 
weather, soil conditions and crop demand, accounting for 
variation in soil N mineralization due to moisture and 
temperature patterns. We do not have to predict the weather for 
each field, but react to it.
Avoids the presence of significant fertilizer nitrogen in the soil during 
the wettest time of the year, before the majority of crop N uptake 
occurs.

Grand Island average precipitation and temperatures



Project SENSE
Sensors for Efficient Nitrogen Use and Stewardship of the Environment

2015-2022

Six Year Average SENSE Grower
Total N rate (lb-N/acre) 158.9 B 191.9 A
Yield (bu/acre) 220.8 B 222.0 A
Fertilizer N Use Efficiency (lb-N/bu grain) 0.72 B 0.86 A
Partial Profitability ($/acre) 
           [@6.75/bu and $1.00/lb-N] $1,331 A $1,307 B

Partial Profitability ($/acre) 
           [@3.15/bu and $0.41/lb-N] $630 A $620 B



Satellite Sensor-Based 
Fertigation Management
2021-2025

• Enabled due to the advent of satellite systems with 
frequent revisit times (as often as daily), good spatial 
resolution (≤ 10 m), and required visible, red edge and NIR 
spectral bands.

• Uses the same concept of in-season, multispectral crop 
canopy sensing as Project SENSE, though with passive, 
satellite-based sensors rather than active, high clearance 
vehicle mounted sensors.

• Requires a base N rate of 50-100 lb N/acre at planting, 
along with reference blocks at higher and lower N rates 
than expected optimal N rate.

• Allows fertigation as often as needed between V8 and R2 
growth stages.

• Requires use of an advisory service to provide access to 
satellite data and generate fertilizer recommendations.



Satellite Sensor-Based Fertigation Management
2021-2023
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24 site-years

Average partial profit 
increased by $24/acre 
compared to grower 
practice

Fertilizer nitrogen use 
efficiency improved to 0.6 
lb fertilizer N/bu corn, 
compared to grower NUE 
of 0.84 lb fertilizer N/bu 
corn



2024 Sensor-
Based Fertigation 
Results
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Corn $4.35/bu, N $0.50/lb

Average partial profit increased 
by $21/acre compared to grower 
practice

With satellite-sensor informed fertigation, there is no need for:
 Soil sampling for residual nitrate-N credit
 Estimating legume N credit
 Estimating manure N credit
 Estimating irrigation water N credit
 Estimating cover crop impacts on N availability
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2025 Sensor-Based 
Fertigation Results
Average of Ten Locations

Corn price: 4.22 $/bu
Nitrogen price: 0.70 $/lb N
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Active crop canopy sensors, high clearance application
Satellite sensors, fertigation
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