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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.) 

 

Over the past three months we have focused our efforts on preparing for our final growing season climate 

change experiment. We have fixed or upgraded a number of measurement systems including soil water 

content and soil temperature sensors and automated chambers. A major initiative has been the addition of 

an automated irrigation system so that we can better control the amount and intensity of simulated 

precipitation events. We are planning for a planting date of May 14, 2018.  

  

 

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

 

Our findings indicate a potential reduction in yield and nitrogen use efficiency for a climate scenario of 

wetter springs and drier summers. We are preparing to present these results in the Journal of 

Environmental Quality.  

 

Lee Miller (MS student) has completed the first analysis of corn yield differences among the experimental 

treatment effects (increased spring precipitation with drier summer) versus the control group. The results 

illustrate that we have made significant improvements in the mesocosm facility as we are now getting 

very realistic yield values. The mean grain yield for the control versus experimental treatment for our 3
rd

 

growing season was 174.4 bu/acre versus 166.6 bu/acre, respectively. These results indicate that a wet 

spring followed by a dry summer can act to reduce the grain yield.   

 

Further, our trace gas flux calculations for nitrous oxide and carbon dioxide suggest greater loss of soil 

carbon dioxide and nitrous oxide for the experimental treatment (wetter springs and drier summers).  

 

Lee Miller has been calculating the Q10 factors for nitrous oxide emissions. These results indicate very 

high sensitivity to changes in air/soil temperature. For example, following nitrogen fertilizer application 

we have observed Q10 factors ranging from 2 to 20. This indicates that nitrous oxide emissions can 

increase up to 20-fold for a 10
o
C change in temperature. This helps supports our previous report in the 



Proceedings of the National Academy of Sciences where we found that nitrous oxide emissions are likely 

to increase in response to climate change.    

 

 

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

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

 

 

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

deviations from the projected project spending.) 

 

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.) 

 

The experiments are being led by MS student (Lee Miller) and PhD candidate (Zichong Chen) in the 

Land and Atmospheric Science program. Two undergraduate students from ESPM have been hired to 

help with these experiments.  


