
Investigating the potential for bioenergy crops to fix their own nitrogen 
 
Mentors: Jeff Norman (Postdoctoral Researcher – Michigan State University) and Dr. 
Maren L. Friesen (Assistant Professor – Michigan State University) 
 
Project description: 
 
The atmosphere is four/fifths nitrogen gas. This noble gas is almost entirely unwilling to 
break its N-N bond to produce biologically useful forms without the action of an enzyme 
that is only found in bacteria and archaea. Diazotrophs (di-nitrogen-eaters) are bacteria 
and archaea that are found in many plants. They are able to “fix” nitrogen from the 
atmosphere and covert it to a more usable form that plants can use to grow. 
 
Our lab has ongoing work isolating diazotrophs from grasses grown for bioenergy on 
marginal lands, or lands that aren’t suitable for most types of agriculture. There is 
growing evidence that diverse and agronomically important biological nitrogen fixation 
is occurring in these bioenergy grasses. This is important because if bioenergy grasses 
can fix their own nitrogen, farmers may not need to apply nitrogen fertilizer to these 
crops, saving the farmers money and reducing nitrogen pollution in the environment. 
 
For this project, the REU student will develop an independent project exploring the 
structure, function, and underlying mechanisms of plant-diazotroph interactions in 
bioenergy fields. Potential tools that the student will use include greenhouse and 
growth chamber experiments, microbial physiology assays, and biochemical 
characterization of metabolites / signals. The student will also participate in ongoing 
sampling of the field experiment, working with a team of graduate students and 
technicians with expertise ranging from plant genomics to microbial ecology and 
biogeochemistry. This collaborative project will allow the student to work as part of an 
exciting interdisciplinary team. 
 
Fellowship details: 
 
Your position will be for 11 weeks, from May 22 – August 4, 2017. This research-
intensive fellowship will take place at MSU in East Lansing MI, which has a large 
community of REU programs including 'Plant Genomics @ MSU' with many professional 
development opportunities. The student will work on average 40 hours a week and 
receive a stipend of $8000 to cover housing, living expenses, travel to MSU, and up to 
$500 in research supplies. The stipend will be paid in two payments, June 15 and July 15, 
2017. Travel to the sampling stations will be covered by the mentor’s lab. 
 
The student will be responsible for 1) meeting all requirements of their mentor, 2) 
writing a blog post about their research for the KBS LTER website, and 3) presenting a 
professional research poster at the KBS summer research symposium on August 2, 2017 
at KBS. 

http://lter.kbs.msu.edu/blog/
http://lter.kbs.msu.edu/


 
This project is funded by the National Science Foundation’s Kellogg Biological Station 
Long-term Ecological Research (KBS LTER) program. Priority will be given to non-MSU 
students who may not have many research opportunities at their college or university 
and under-represented minority students. Please note, students must be a U.S. citizen 
to apply. 
 
The ideal candidate will have already taken a college-level introductory biology course 
and lab, be enthusiastic about learning and research, be able to think and work 
independently, and be open to providing and receiving constructive feedback. We hope 
to continue working with the student after the summer experience to publish a paper 
on their findings. We are excited about mentoring an undergraduate student this 
summer!  
 
Apply by sending CV or resume, unofficial transcript, and 1-page statement of interest 
describing why you are excited about this opportunity and what makes you an ideal 
candidate to mfriesen@msu.edu. Apply by March 1 for full consideration, applicants will 
be accepted through March 15th, 2017. 
 
Please email Dr. Friesen at mfriesen@msu.edu with questions. She can put you in touch 
with prior summer undergraduate students who can tell you what it’s like to work in our 
lab. 
 

http://lter.kbs.msu.edu/
http://lter.kbs.msu.edu/
mailto:mfriesen@msu.edu
mailto:mfriesen@msu.edu

