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¡ Addressing the spatial variability of N

¡ If early season N has not reduced the yield potential 
delaying the nitrogen application through V7 to VT 
stages, the opportunity to enhance the NUE

¡ Some studies recommend mid-season nitrogen 
application at V6-V9 growth stages; though great 
need of N is from the V12 to the corn blister stage

¡ Importance of pre-tassel application of N to meet 
the critical crop nutritional demand

¡ UAS has played an effective role to provide platform 
for sensors



¡ To evaluate different sensing techniques and 
platforms including UAS to assess N status for real 
time as well prescription based VR fertilization.

¡ The Specific objectives are:
§ To assess N status in corn crop at different growth stages 

including pre-tassel
§ To use red and rededge band to compute NDVI
§ To predict yield using remote sensing imagery captured 

using small scale UAS.
§ To compare ground based active optical sensor data 

collected with imagery for site-specific N management



¡ Collect NDVI and aerial images data at V6 – VT stages

¡ Statistical analysis to compare the NDVI from optical 
sensor with imagery data

¡ Yield estimation from the imagery for split N application

¡ Grid sampling was performed to do corn canopy N 
content analysis

¡ Develop algorithm for sensor based as well as UAS data 
based VR N application 



Data collections from 
field sensors for N status 
at different stages

Sentera

Data collections from 
sensors mounted on UAS 
for N status at different 

stages 

Red, RedEdge and RGB 
sensors on the UAS



¡ Study conducted in 
MSU north farm

¡ Field sensor: Green 
Seeker is used for NDVI

¡ Micasense and RGB 
sensor was used by UAS

¡ Data from both were 
compared



Field Sensor NDVI at VT Stage

Interpolated map VT Stage

Field Sensor NDVI at V6 Stage

Interpolated map V6 Stage



UAV-Red SensorUAV-Red Sensor

UAV-RedEdge Sensor UAV-RedEdge Sensor



¡ The data acquired by UAS validated by the field 
sensors

Amount 
of N 

lb/acre

V6 VT

Yield
15.5%
bu/ac

Average
NDVI

Leaf 
Weight 

(g)
Leaf N%

Average
NDVI

Leaf 
Weight 

(g)

Leaf 
N%

0 0.54 2.71 2.89 0.73 11.43 1.46 33.50

80 0.72 5.03 3.82 0.80 18.38 2.78 120.47

160 0.74 5.06 4.10 0.82 19.40 3.22 175.72

240 0.76 5.49 4.25 0.81 20.18 3.32 181.61

Table: Summary of average output for each treatment on V6 and VT (average of 40 data pts)



¡ NDVI values from 4 different application rates were 
analyzed

¡ The UAS data is validated by the field sensors

¡ The data will be used to establish a decision support 
system to investigate if third split of nitrogen is needed 
at pre-tassel stage based on the yield potential

¡ The field and UAV sensors data can be used for on-the-
go or near real time fertilizer application based on NDVI 
value

¡ Develop an algorithm variable rate N application real 
time or near real-time


