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Brief background:  
 
Dr. Jia received M.S. and Ph.D. in Agricultural and Biosystems 
Engineering from the University of Arizona with research focus on 
evapotranspiration and nutrient management. She worked as a 
postdoc research associate on water resources at the University of 
Florida. She joined the Agricultural and Biosystems Engineering  
Department at North Dakota State University as an assistant professor  
in 2007.  Her research program broadly address topics in drainage,  
evapotranspiration, subirrigation, water recycling, water quality,  
soil quality, snow hydrology, soil freeze and thaw, etc. Her overall  
goal is to optimally manage available water resources to improve  
crop production and soil/water quality for sustainable agriculture.  
 
Tell us about the goals of your research program? 
 
Manage water resources for improvement of crop production and soil and water quality.  
More specifically, what is the primary focus of your current research? 
Quantify the water balance components, with special focus on using advanced technologies to 
measure crop evapotranspiration.  
Drainage water management practices to improve crop yield as well as soil and water quality.  
 
What are your long term objectives? 
 
To develop a nationally and internationally recognized research program related to water 
resources management and water quality. 
 
How do you feel it will impact the region, nationally, globally? 
Impact to the region:  
 
Started drainage research program in the Red River Valley by collaborating with others.  
Determined subirrigation feasibility and its impact to soil and water quality. 
Developed a new course, Drainage and Wetland Engineering, with focus on engineering design 
perspective of tile drainage and constructed wetland systems.  
 
 
 
 
 
 



Impact to the nation and the world:  
 
Compared the crop evapotranspiration rates between tile drained and untiled crop fields.  
Develop a conservation drainage management scheduling in order to guide control drainage and 
subirrigation practices using crop, soil and climate information.  
Quantify the impact of tile drainage on snow melting runoff, freeze and thaw, and infiltration 
process.  
 
When finished, what will your work mean? What will it mean 
to the state of ND? 
 
When finished, this work means that a lot of unknown questions 
can be  
answered, such as the amount of water and salts drained out of 
the field, evapotranspiration and soil moisture difference between 
tiled and untiled fields, etc. For the state of ND, we now know 
that with little effort on water management practices, farmers can 
improve their crop yield and farm income, while everyone else 
can enjoy a cleaner water and healthier environment.     
 
What excites you the most about your project? 
Showing the research results to the public and knowing that many would apply the technology 
excite me the most. I always want to conduct research projects that are useful, urgently needed, 
and interesting to me and the public.   
 
If so, what are their names/graduate program/or undergraduate majors/and duties with 
the research? 
From the ABEN newsletter:  
 
“Kyle Horntvedt and Kelsey Kolars joined the ABEN Department this fall as M.S. students, and 
are working on Dr. Xinhua Jia’s subsurface drainage and subirrigation project, “Effect of optimal 
water management for sustainable and profitable crop production and improvement of water 
quality in Red River Valley” in Clay County, Minnesota funded by United States Department of 
Agriculture - Sustainable Agricultural Research and Education grant.  Agricultural drainage 
water management is one of the fastest growing practices in the Red River Valley, due to the 
inherently flat land found throughout the area.  Drainage water management is the practice of 
installing drain tile in agricultural fields, and controlling the water table by “shutting off” 
drainage flows at the outlet, to optimize moisture conditions in the plant root zone throughout the 
growing season.  In addition, irrigation water can be added to the tile systems to provide 
additional water to the root zone during high usage times, through a process called subirrigation 
(SI).  Currently, there has been little research performed in the RRV on best management 
practices regarding these technologies.   
 
Within this project, Kyle is focusing on the change in available soil moisture within the plant 
root zone resulting from the application of subirrigation through drain tile systems.  Through the 
use of computer models and collected field data, Kyle aims to show producers the benefits of not 



only tile drainage, but also the advantages of investing in subirrigation systems to provide 
necessary water to crops throughout the growing season.  By measuring and modeling the 
change in moisture conditions through the plant root zone at a field scale for conventional tile 
drained (SSD), controlled drained, subirrigated (SI), and non-drained fields, a water management 
plan will be created for producers to follow while managing their systems during both the 
growing and non-growing seasons. 
 
Along with Kyle’s research, Kelsey’s research aims to provide landowners with a simple and 
effective way to manage a subsurface drainage (SSD) and subirrigation (SI) system.  Kelsey’s 
research focuses on developing a model which would allow the Checkbook Method for Irrigation 
Scheduling to be used with a SSD and SI system.  The Checkbook method utilizes a soil water 
balance algorithm to help determine the soil moisture deficit (SMD).  It is from this SMD value 
that management decisions can be made regarding whether irrigation is required and how much 
water is needed. However, the Checkbook method only takes into consideration irrigation water 
which is added via a sprinkler system and does not include water leaving the field through SSD.  
Thus, by incorporating SSD and SI components into the Checkbook Method for Irrigation 
Scheduling, landowners would be better able to determine the time and amount needed for SSD 
and SI by using the modified Checkbook method.”  
 
What is the greatest reward after the completion of a project? 
Having the research results used by others.   
 
Do you teach any undergraduate or graduate level classes?  
Yes; ASM/NRM/SOIL 264 Natural Resource Management Systems, 2 sections, spring 2008 -
2012; and ABEN 484/684 Drainage and Wetland Engineering, fall 2010 and 2012 
ABEN 765 Small Watershed Hydrology and Modeling, spring 2008, 2010, and 2012 
 
What is your advice for students who want to go into your field of study? 
 
Need a high interest in soil and water research, strong compassion on sustainable agriculture, and 
self-motivated.     
 
What are some of your hobbies/activities you like to do when you are not spending time on 
your research project? 
 
Watch a movie, jogging, camping, gardening, and spend time with my daughter.  
 
IF you have any further questions, please feel free to contact Xinhua: 
 
Email: Xinhua.jia@ndsu.edu.  
Work: 701-231-6453 
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