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The Researcher
Dr. Neil Gudmestad, University Distinguished Professor, is a
native of North Dakota. Raised on a small grain farm in south
central ND, he holds a BS degree in Biology and Chemistry from
Valley City State University, and an MS and PhD in Plant
Pathology from NDSU.
Gudmestad initially worked as a plant pathologist for the ND State Seed Department working in
seed potato certification. He joined the faculty at NDSU in 1985. Recently, Gudmestad was
instrumental in establishing an endowed chair of potato pathology at NDSU. For more
information, please go to https://www.ndsu.edu/news/view/detail/17580/
The Research
The primary focus of my research is the management of potato diseases. Potato is a unique food
crop in that it is vegetatively propagated rather than grown from true seed. As a result, all
pathogens that attack the plant can be carried on or in the seed propagule, which makes potato
diseases one of the most important economic constraints in growing the crop. One of the research
areas we focus on is in the development of molecular diagnostics. Since most of the pathogens
that attack potato can be transmitted by seed potatoes without developing disease symptoms,
methods to detect and quantify these pathogens are extremely important.
Another major emphasis is in the management of soil borne diseases and the management of
storage diseases of potato. The potato crop is very susceptible to numerous soil borne pathogens
that build up slowly over time as a field is grown to the crop. These soil borne pathogens are well
adapted to survive for long periods of time in the soil without decreasing their population. We
have worked hard to develop management strategies for growers, both cultural and chemical,
while also assisting the potato breeder to develop resistant cultivars. Storage diseases of potato
are some of the most economically damaging since nearly all of the potential profit that can be
realized from producing a potato crop can be lost in a matter of days if the potatoes rot in
storage. We continue to develop cultural means of managing storage rot diseases while also
developing cultivars that resist these diseases.
My research program is also strong in the detection and mitigation of fungicide resistance. I have
been working in the area of fungicide resistance for approximately 25 years, before most plant
pathologists recognized its importance (think of how important antibiotic resistance development
in bacteria affect human health). Most of this research is supported by the agricultural chemical
industry who support graduate student researchers.

Finally, my research group has become experts in working with invasive diseases. Because we
live in a global community, the introduction of new pathogens into the United States is nearly an
everyday occurrence. We currently work on two relatively new diseases of potato, zebra chip and
potato mop top. Both of these diseases have been introduced into the USA in the past decade or
so. Our research has been instrumental in producing short-term management strategies for
utilization by potato producers.
What are your short-term and long-term goals?
Our short term goal is to continue to develop effective potato disease management tactics that
can be used by the entire potato industry and to meet the needs of a constantly changing industry.
My long-term goal is for this project to be productive in helping the potato industry be profitable
long after my impending retirement.

Why it Matters
Because potatoes are vegetatively propagated, diseases are the most important economic
constraint. The potato disease complex is not static, it is constantly changing in response to
changes in cultural practices, crop sequences, potato varieties, and climate change.
The products of our research, the management of diseases that are of general importance
throughout the USA, can be applied to potato production in nearly every state, although the
emphasis of much of our most recent work has been on diseases that affected irrigated potatoes
destined for the process market (my colleague Gary Secor works closely with the tablestock
growers and packers). So, I believe our research has made a significant impact on the
profitability of the potato industry in North Dakota and beyond.

Student Engagement
I currently have five graduate students and we employ numerous hourly undergraduate workers
on a yearly basis. The undergraduates work in both the lab, greenhouse, and in the field and are
critically important to our success.
All graduate students are in the plant pathology graduate program.
Francisco Bittara- A PhD student from Venezuela working on soil borne powdery scab.
Owusu Domfeh- A PhD student from Ghana working on the invasive virus potato mop
top.
Mitch Bauske- A PhD student from ND, working on fungicide resistance and
competitive fitness penalties in the early blight pathogen.
Lakshan “Dimitri” Foneska Gunawardena- A MS student from Sri Lanka, working on
fungicide resistance in the early blight and brown spot pathogens.
Sarah Budde- A MS student, works on developing baseline sensitivities of the early
blight pathogen to new fungicide chemistries. Sarah was an undergraduate student who
worked in my lab for four years and started her graduate program on January 1 of this
year.

The undergraduates who work in the lab include:
Mathew Bauske, Kelly Howard, Ouchi Okakpu, Whitney Ong, Sharmin Sultana, and Xiaozheng
Yang, The undergraduates who assist us with field experiments during the summer include Peter
Ihry, Dan Wosick, Mike Rodriguez, Alex Nilles, Austin Markell, Jacorey Ingram, Thomas
Osterbauer, Jacobey Kramlich, Reed Fotheringham, Jose Munoz, and Keenan Hodenfield.
I also employ two graduate students from the Department of Statistics during the summer and
academic year to assist my staff in performing statistical analyses. It frees the staff of some time
to actually do science and it gives the graduate students some practical experience performing
analyses. Those graduate students are Su Hua and Anqing Zhang. Mr. Hua has helped us develop
a new statistical model to predict pink rot development in storage and is a co-author of one of our
recent manuscripts, so these type of relationships are very important to my research program.
What courses do you teach at NDSU?
I teach an upper level undergraduate, lower level graduate course called “Plant Disease
Management.” It is a concepts course that helps students understand how to dissect the pathogen
survival and infection process, and what kinds of studies are required in order to develop
management strategies and tactics that can be utilized to control plant diseases.
What is the greatest reward after the completion of a project? The greatest reward upon
project completion is the adoption of a disease management strategy by a significant proportion
of the potato industry.
What is your advice for students who want to go into your field of study? A majority of
students today want to go into the molecular areas of disciplines. However, in plant pathology, if
you don’t know the underlying botany, physiology, and metabolism of a healthy plant, you will
never be able to understand what a pathogen does to a plant when it is infected with a plant
pathogen. Also, they need to keep in mind that they are studying a single pathogen and its effect
on a plant when in reality plants are attacked simultaneously by many pathogens. Students need a
holistic view of crop management and they need to make sure they are well-grounded in the
requisite course work so they are well-prepared to understand these complex interactions.
What excites you the most about your project? What truly excites me is the diversity of the
pathogens we work on, the diversity of the problems they cause, and the diversity in the
experimental approaches we take on developing solutions that can mitigate the effects of potato
diseases. The very process of research and everything about it excites me on a daily basis. An
administrator from another university, when I declined to apply for a position in administration
at their institution, told me that I should reconsider because “research is a young man’s game.” I
haven’t believed that for a minute. Research is for everyone that is still excited and enthusiastic
about it.
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