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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.) 
 
The 15N plant samples previously collected are being analyzed isotopically. Likewise, soil samples are 
being prepared for diffusion and isotopic analysis. The graduate student in the project is working a 
substantial amount of time in the lab procedures and has two student helper that are fulltime weighing 
samples and prepping them for analysis. There are many painstaking steps needed in the analysis of 15N 
samples. The student is dedicating a substantial amount of time in analyzing, interpreting, and writing the 
results of the field work data that is not part of the 15N analysis. The project has generated so many 
samples and data that it is expected that this student will be able to continue on with a Ph.D. degree after 
finishing his M.S. degree in December 2016 using some of the samples and data collected during this 
project. The Ph.D. project will be centered in the analysis and interpretation of the labeled 15N data. This 
student will be presenting a poster on his research at the North Central Extension-Industry Soil Fertility 
Conference along with a proceedings paper that received the Outstanding Graduate Student Award based 
on the quality of the work. A second graduate student that is focused on the canopy sensing aspects of the 
project is working fulltime analyzing the data. He has completed one chapter of his thesis and is working 
on refining a second chapter. These two graduate students are key in order to mine as much information 
as possible out of the data we generated. It is anticipated that both students will finish their M.S. degrees 
in December 2016. I anticipate at least three to four peer-reviewed journal will result from their work. 
More publications will follow once the 15N analysis is completed. We are still conducting field activities 
during 2016 at three locations to measure the amount of fertilizer N from last year’s application that is 
still present in the soil and could be taken up by the crop this year. The investment of 15N labeled fertilizer 
makes it a priority to try to extract as much information as possible out of these research plots. The R1 
and R6 samples were collected during this period. Plant and soil samples were collected in the field plots 
and are currently dried and weighted and awaiting grinding and chemical analysis. Prior samples were 
ground and most have been chemically analyzed. 
 
2.) IDENTIFY ANY SIGNIFICANT FINDINGS AND RESULTS OF THE PROJECT TO DATE.  
 
Preliminary results indicate that pre-plant applications can work very well relative to split applications of 
nitrogen with some of the nitrogen applied pre-plant and the remainder at sidedress in fine-textured soils. 



However, in sandy irrigated locations the split application was far superior to the pre-plant application. 
The canopy sensing and soil samples collected throughout the season tracked very well what nitrogen 
status the soil and plant had during the growing season and helped explained what we observed at the end 
of the season in terms of yield. The data illustrate the importance of measuring nitrogen status of the field 
during the season to understand better how to manage nitrogen. One of the graduate students if focused on 
the canopy sensing data. He is doing an exhaustive analysis of the data to learn how these sensing 
technologies may be more usable in the field. A preliminary finding in this regard is the fact that not all 
canopy sensing technologies are alike. The Crop Circle RapidScann sensor holds greater promise than the 
GreenSeeker to help us detect N deficiencies and guide N applications to correct the deficiencies. We are 
also exploring the possibility of using in-season soil N data as a covariate in the analysis to improve the 
correlation of canopy sensor data to yield. This analysis is ongoing but so far it seems to help 
substantially. Another important piece we are evaluating is soil nitrate early in the season to predict N 
needs of corn. We are evaluating whether we can correlate soil N to yield to be able to develop a soil-N 
predictive tool to help us with N management. This last point is being presented by one of the students in 
a poster at the North Central Extension-Industry Soil Fertility Conference.   
 
3.) CHALLENGES ENCOUNTERED. (Describe any challenges that you encountered related to project 
progress specific to goals, objectives, and deliverables identified in the project workplan.) 
 
We have not encountered any new challenges. To this point in the growing season we have not had any 
major issues or weather damage at any of our three field sites. Our biggest challenge is in weighing and 
analyzing the 15N samples that take a substantial amount of time and once samples are submitted it takes 
the lab several weeks to analyze the samples as there is a waiting list.  
 
4.) FINANCIAL INFORMATION (Describe any budget challenges and provide specific reasons for 
deviations from the projected project spending.) 
 
None for this reporting period.  
 
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.) 
 
This project is generating very important data and is answering critical questions that the agriculture 
industry is asking. Many of these presentations have been received very positively because of the 
contribution we are making to close the gap in current knowledge related to the objectives we set out to 
investigate with this project. Preliminary results have been presented this year to diverse audiences at 
various meetings. During this reporting period we produced a proceedings paper for the North Central 
Extension-Industry Soil Fertility Conference.   


