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1.) PROJECT ACTIVITIES COMPLETED DURING THE REPORTING PERIOD. (Describe project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 
Soil, plant, and water samples collected in 2022 and available data from 2023 have been meticulously 

processed and integrated into our geo-database. Our field data comprises weekly measurements of soil 

moisture for each specific treatment. Moreover, water samples were taken weekly from lysimeters under 

various management treatments. This rigorous collection allowed for an in-depth analysis of nitrate-N 

leaching. 

 

Sampling of plants and soil for total nitrogen (N) and nitrate was conducted during the V8 crop growth 

stage. Additional sampling was carried out during the R6 stage, culminating in the acquisition of yield data 

at the close of the growing season. In preparation for planting, we established a series of nitrogen rate strips, 

informed by the farmer's nitrogen rate (FNR). Variable rate N application was conducted during the V8 

crop growth stage, and irrigation prescription maps were meticulously crafted using the Reinke variable 

rate irrigation tool software, as illustrated in Figure 2. 

 

Our overarching objective is to refine nitrogen (N) and irrigation management for corn at the farm scale, 

harnessing the power of remote sensing. In this endeavor, we gathered remote sensing data from six UAV 

flights throughout the growing season. This data was captured using the SENTERA 6X thermal sensor, 

boasting an impressive 8 cm spatial resolution, and a multispectral sensor with a spatial resolution of 5 cm. 

With our data collection, we've also developed an algorithm dedicated to calculating nitrate leaching. 

 

We calculate the Crop Water Stress Index (CWSI) (Figure 3) and other vegetation indices from Remote 

sensing ( figure 5  and figure 6) for further analysis of Nutrient and water management. 



 

 

 

 

 
Figure 1:Research filed showing pre-plant nitrogen treatments, irrigation treatments, soil moisture sensing and lysimeter locations, 

and irrigation management zones. 

 
 

 



 
Figure 2: Irrigation prescription map created using Reinke VRI tool. The uniform rate irrigation (URI) plots will get 100% 

uniform irrigation. The VRI plots will get irrigation based on the management zones. Zone 1: 55% irrigation, Zone 2: 93% 

irrigation, Zone  



 

Figure 4:CWSI Map Ranging from 0 (No Stress) to 1 (Severe Stress) calculated from thermal data taken in Becker on June 21, 

2023 

Figure 3: Tc−Ta Map Indicating Stress Range Map calculated from thermal data taken in Becker on June 21, 2023 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6:NDRE  Map calculated from Multispectral data in becker on June 21, 2023 

Figure 5: NDVI Map calculated from Multispectral data taken in Becker on June 21, 2023 



2.) IDENTIFY ANY SIGNIFICANT FINDINGS AND RESULTS OF THE PROJECT TO DATE.  

 

The remote sensing data from this project suggests that CWSI and NDRE data can be used for in-season 

irrigation and nitrogen management. Further data analysis will reveal the final conclusion. 

 

3.) CHALLENGES ENCOUNTERED. (Describe any challenges that you encountered related to project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 

None 

 

4.) FINANCIAL INFORMATION (Describe any budget challenges and provide specific reasons for 

deviations from the projected project spending.) 

 

See SPA invoice 

 

5.) EDUCATION AND OUTREACH ACTIVITES. (Describe any conferences, workshops, field days, 

etc attended, number of contacts at each event, and/or publications developed to disseminate project 

results.) 

 

At the Field Day event organized by UMN Extension on August 10, 2023, in Becker, MN, Dr. Vasudha 

Sharma presented the latest developments of this project to an audience comprising farmers, industry 

professionals, government employees, fellow researchers, and graduate students. The presentation is 

entitled as: 

 

• Sharma, V., Miao, Y., Mizuta, K., Kechchour, A., Taylor B., (2023). Precision Irrigation and 

Nitrogen Management Strategies in continuous corn for improved water and nitrogen use 

efficiencies. Field Day, UMN Extension, August 10, 2023. Becker, MN 

  

Figure 7:  Field Day event organized by UMN Extension on August 10, 2023 in Becker, MN. 


