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advisors to the World Food Prize in Des Moines, Iowa where 
they interacted with government leaders, policy makers, 
economists, and scientists collectively working towards food 
security. Again with thanks to donors, we also celebrated 
the accomplishments of 26 students, staff, and faculty who 
collectively received $15,910 in student fellowships and 
awards! We are grateful to our donors, friends, and alumni--
you make great things happen.

Yep, 2018 was a busy year and 2019 promises to be as 
productive as ever! We will soon welcome a cohort of  
potential graduate students, who will visit campus in  
February. This visit is part of a renewed approach to  
graduate student recruitment we’ve developed to ensure 
 we continue to attract and train the very best students.  
The Stakman-Borlaug Center will launch a Global  
Agriculture Seminar Series and conduct reviews of 
USDA-FAS projects in Guatemala, Benin, and Sri Lanka, 
providing graduate students, research staff, and faculty with 
in-country experiences. And of course, we will continue our 
tradition of excellence in training tomorrow’s plant pathology 
leaders; leading ground-breaking research that builds  
knowledge and solves real-world problems; and “taking it 
to the farmer” (in the words of alumnus Norman Borlaug) 
through innovative extension and outreach programming.

I hope you enjoy this issue of the Aurora Sporealis.  
And from all of us in the Department of Plant Pathology: 
Happy 2019.

Dear Friends,

What a year 2018 has been! So much has happened in 
the department, it’s a challenge to recap what we’ve been 
up to! But for me the highlights include the launch of our 
new plant pathology podcast, Breaking Protocol, and the 
new CFANS High Throughput Plant Phenotyping Initiative 
through the Stakman-Borlaug Center. I’m beaming  
with pride for our students, staff and faculty whose  
accomplishments earned them competitive awards. [OK, 
I’ve got to brag just a little! Our award winners in 2018 
include graduate students Andrew Sathoff (Torske Klubben 
Fellowship) and Feng Li (Charles and Dorothy Andrew 
Bird Award from Sigma Xi), USDA-ARS scientist and 
Adjunct Associate Professor Matt Rouse (2018 Borlaug 
Field Award), Assistant Professor Melania Figueroa (APS 
Syngenta Award), Professor Brian Steffenson (University  
of Minnesota Award for Global Engagement), and  
Professor Carol Ishimaru (AAAS Fellow)! And this isn’t 
even a complete list!] I’m also proud of our alumni who 
have had out-sized impacts in our field in 2018 including 
Kira Bowen (M.S. 1983), who replaced Mary Palm  
(M.S. 1979; Ph.D. 1983) as President of the American 
Phytopathological Society in August. We were honored to 
welcome to campus Cornell University Professor Adam 
Bogdanove, recipient of the E.C. Stakman Award, and the 
Lieberman and Okinow families, recipients of the Friends  
of the Department Award. I still gaze with admiration on 
new department-focused artwork added to our historic 
seminar room, including a commissioned art collage  
honoring Louise Dosdall. And we fondly remembered  
Professor Howard Bissonnette and staff scientist Alan 
Pierce, both of whom passed in 2018. 

For me, 2018 was also a time to recognize and celebrate 
the tremendous generosity of our donors, friends, and 
alumni. I’m grateful (and overwhelmed) by the success of 
our first-ever Give To The Max Day campaign. In a single 
day, 22 different donors (including 6 first time donors!) gave 
nearly $3,500 to support student professional development 
through the Elwin L. Stewart Graduate Student Travel 
Fund. Also for the first time, with thanks to the generosity  
of donors, we sent new graduate students and their 
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The Plant Disease Clinic:  
Origins aㅈnd Evolution

R.J. Zeyen, Emeritus Professor       Dr. Brett Arenz, PDC Director

THE MOBILE PLANT DISEASE LABORATORY AND  

THE CLINIC

In 1973 Department Head, Dr. Francis A. Wood, developed a  
cooperative program with the National Park Service to examine the  
role of disease in the ecological and environmental management of 
parks. A “mobile plant disease laboratory” was purchased and used 
both in national parks like Death Valley National Park in California, 
Voyagers National Park in Minnesota and the Indian a Dunes National 
Lakeshore Campground. The mobile laboratory also was used as a 
plant disease clinic and driven to field days at various Minnesota  
Agricultural Experiment Station Research and Outreach Centers  
around the state of Minnesota and to cities in rural Minnesota.

The early years of the PDC are documented in a 1983 special issue  
of the Aurora Sporealis. This enlightening and sometimes amusing 
history begins on page 85 of this online Aurora Sporealis issue:  
https://conservancy.umn.edu/handle/11299/5921

THE DIAL U ERA

By 1980 the Ph.D. student ‘volunteer’ system in the PDC had 
ended, primarily due to potential liability issues. Jill Pokorny, a PHT 
graduate, took charge of the PDC, supervised by Professor Ward 
Stienstra. Students working in the PDC were often paid assistants.

In 1983, due to deep funding cuts to Extension, the PDC was 
almost lost. The PDC and its counterparts on the St. Paul campus 
in horticulture and entomology were combined into a single call-in 
operation, named Dial U. Callers’ phone bills were charged for 
telephone consultations. However, few diseases could be  
diagnosed with confidence over the phone and the Dial U  
experiment was terminated. The Plant Disease Clinic re-emerged 
and was funded by charging for consultations, charging for  
laboratory services and acquiring funding from various contracts.

When the department formed in 1907 there was no Plant 
Disease Clinic nor Extension program. Then in 1914 the 
U.S. Congress passed the Smith-Lever Act that created 
and funded cooperative agricultural extension services at 
land-grant universities. The cooperative extension services’ 
purpose was to inform the public about current research 
and developments in agriculture, advances in home  
economics and in public policy. 

In 1915 Minnesota’s population was largely rural and farms 
were mainly subsistence. However, during World War II 
(1941-1945) many city dwellers planted ‘victory gardens’ to 
supplement shortages of vegetables and fruits caused by 
wartime shortages. Victory gardeners soon encountered 
plant disease and other problems. Then, after WWII (the 
1950s) there was a growth spurt in suburbs surrounding  
Minneapolis and St. Paul. This ‘metro growth’ was  
accompanied by lawn, garden and landscape plant  
disease problems. 

In 1956, largely as a response to the metro growth, the 
department opened a summer Plant Disease Clinic (PDC) 
in Stakman Hall. Roy Wilcoxson, a Ph.D. student, was in 
charge. He worked under the supervision of Herbert  
Johnson, the department’s only Extension pathologist.  
The PDC became an important part of the department’s  
Extension effort. The telephone number of the PDC  
was listed in the university directory and in local  
phone directories. 

At first, few calls were actually about plant diseases. Calls 
were about plant identification problems, insect problems 
and questions about growing garden and landscape plants. 
Wilcoxson transferred these calls to the appropriate  
departments, and if printed experiment station bulletins 
were available, they were mailed to the callers’ homes. 
Good records were kept of the number of contacts. 

A 1960’s KTCA educational television broadcast on landscape and garden problems. Plant Disease Clinic specimens were shown by 
Dr. Herbert Johnson, Clinic Director (third from the left). Also featured were an entomologist, a horticulturalist and an urban forester.

For more information about the Plant Disease Clinic visit: https://pdc.umn.edu/about

A 1973 photo of the Mobile Plant Disease Laboratory staffed by two Ph.D. students Bill Anderson (right) and Douglas 
Sarojak (left). The vehicle was used as a Plant Disease Clinic and for the National Park Service Project.

PUBLIC TELEVISION AND THE PLANT  

DISEASE CLINIC OUTREACH

In 1955, Twin Cities Public Television was incorporated as 
Twin City Area Educational Television. It’s call letters were 
KTCA. Home and garden programs often featured Herbert 
Johnson showing specimens from the PDC. Faculty from 
other departments with expertise in agronomy, horticulture 
and entomology were also involved. Slowly the public in 
the Twin Cities metro began to understand the University’s 
Extension programs and PDC activity increased greatly.  
For example, in 1965 there were 4,110 PDC contacts.

Early on, the PDC played an important educational and 
training role for Ph.D. students. All plant pathology Ph.D. 
students spent two weeks ‘volunteering’ in the PDC each 
summer. The learning curve for these Ph.D. students was 
steep and some described the PDC as “taxing and tiring 
but rewarding.” Over the years several graduate student 
‘clinic directors’ and assistants went on to establish or  
work in other plant disease clinics, while others entered 
Extension plant pathology or became private consultants.

In the late 1960s, and through the 1970s there were  
epidemics of southern corn leaf blight, Dutch elm disease, 
and oak wilt disease. These epidemics produced a major 
strain on PDC resources. Then, in 1973 the department 
began a Plant Health Technology (PHT) undergraduate 
program, and PHT students began to assist in the PDC.  
Experience in the PDC for PHT students was the crown 
jewel in their program. Our very own Professor Brian  
Steffenson was a PHT student.
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In 2002, the Department of Homeland Security established 
the National Plant Diagnostic Network (NPDN). Our PDC 
became part of a network of over 170 diagnostic labs in 
the nation. Within this network our PDC established a 
national reputation for virus diagnostics. This reputation 
rests on collaboration with the department’s plant virologist, 
Professor Benham Lockhart. Lockhart is an internationally 
recognized plant virologist, and other clinics often submit 
their samples to the PDC for diagnosis. Additionally, the 
expertise of other faculty and staff from the Departments 
of Plant Pathology, Agronomy and Plant Genetics, Soil 
Water and Climate, and Entomology is tapped for difficult 
samples. The proximity to extensive University of  
Minnesota faculty and staff expertise is what allows  
the PDC to succeed. 

Accurate and timely diagnosis of sample specimens is the 
initial step to successful plant health management efforts. 
Typically, with a diagnostic report, PDC staff also provide 
the latest information on recommended management  
strategies, often in the form of Minnesota Agricultural 
Experiment Station Bulletins authored by Extension  
faculty and staff. 

The PDC never promotes or endorses any particular  
company or control product(s); rather they provide  
unbiased information the public can trust. Clinical  
diagnoses are valuable to private crop consultants,  
tree care specialists and city foresters who, in turn,  
offer plant disease management and consultative  
services to the public. 

The PDC has operated for 62 years under several  
formats and leadership styles. The common denominator, 
throughout time, is that the PDC offers public access to the 
myriad of expertise residing in the department and related 
departments here at the University of Minnesota. 

For more information about the Plant Disease Clinic visit: 
https://pdc.umn.edu/about

THE MODERN ERA 

Ms. Sandy Gould directed the PDC from 1992-2005, followed by Ms. Amy 
Holm from 2005-2007, and Mr. Dimitre Mollov from 2007-2013. In 2014 
when Dimitre left to become a virologist with the USDA, Dr. Brett Arenz  
became the PDC Director with Jennifer Flynn as the assistant diagnostician.

Dr. Arenz’s non-PDC role focusing on teaching, and the combination of 
clinical work and teaching worked beautifully. PDC specimens are used in 
classrooms and teaching laboratories. These clinical specimens are also 
useful in recruiting undergraduate students for clinical work. 

The PDC regained a major teaching function as undergraduate and  
graduate students internship experience courses are available in the PDC. 
The best time for an internship experience is in the summer when the 
greatest numbers of diseased plant samples come through. For example, 
in 2017 there were 2250 samples, and 171 plant species with 428 unique 
host/pest combinations. 

The PDC in winter offers less diversity but is involved in grain mold testing. 
This involves stored grain samples (corn, wheat, soybean) from farm  
operations. Sample grains are placed on solid growth media to grow out 
various aflatoxin-forming fungi and thus quantify how badly infected grain 
lots are. This information helps farmers modify grain storage protocols to 
protect stored grain.

Detecting Plant  
Diseases Earlier  
Using Hyperspectral 
Imaging
When it comes to identifying soybean diseases residing in the soil, such as sudden 
death syndrome (SDS) and brown stem rot, farmers often don’t know of infection 
until it’s too late to treat or manage them. That’s why Assistant Professor in the 
Department of Plant Pathology Cory Hirsch is using hyperspectral imaging to detect 
these diseases that affect farmers’ soybean yields earlier, before the naked eye can 
detect them. 

Typical digital photography relies on cameras that use red, green, and blue light 
wavelengths to compose a color image, whereas hyperspectral imaging captures 
hundreds of wavelengths both in and outside the human visible wavelengths.

“Traditional foliar disease identification for these diseases isn't enough, we need new 
methods that allow earlier disease detection,” says Hirsch.

The ability to capture greater depth of information allows Hirsch’s team to have a 
more holistic understanding of when a plant may be infected with or responding to a 
certain disease. This research is working to identify specific wavelength signatures that 
indicate if a plant is infected before farmers can visually see it.

One goal of this research is to incorporate and identified wavelength indicators for 
SDS and brown stem rot into affordable sensor technologies for farmers, allowing 
them to identify where diseases are present within their fields, which could lead to 
more precise management decisions.

Another goal of this research is to help accelerate and improve plant breeding 
efforts. A current bottleneck to develop new soybean varieties that respond well in 
the face of these diseases is that current methods to scan and examine how plants 
are responding to the disease in the field takes a lot of time, energy and person-
nel. Leveraging hyperspectral technologies will allow scientists to scan their fields 
and identify which lines are the best performers more quickly, precisely, and less 
destructively. This information can be made available to plant breeders so they can 
decrease the time needed to breed new resistant lines that farmers can use in their 
fields for more durable yields. 

Currently, this technology is being piloted as a way to detect these two specific plant 
diseases, in the future the Hirsch lab hopes to use hyperspectral imaging and analysis 
techniques to build more holistic management tools for farmers by helping them have 
a more complete view of different types of stresses affecting yields, including  
environmental stresses such as water or nutrient stress.
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Wheat stem rust is a re-emerging disease, posing a significant threat to 
wheat production worldwide. The occurrence and spread of races in the 
Ug99 race group in East Africa, coupled with other races causing severe 
epidemics and localized outbreaks in Ethiopia, Europe, and Central Asia, 
is evidencing a strong comeback of this devastating disease. The  
Department of Plant Pathology and the USDA-ARS Cereal Disease  
Laboratory have been heavily involved in international stem rust research 
aiming to reduce vulnerability of bread and durum wheat to stem rust. 
We are part of an international surveillance system to detect and monitor 
the occurrence and spread of current and new virulent races of the stem 
rust pathogen. We have been actively participating in monitoring the 
development and spread of races in the Ug99 group and in  
characterizing races responsible for local epidemics and outbreaks  
in Ethiopia, Germany, and Kazakhstan. 

Partnering with several national and international research institutions, 
we have also been playing a leading role in improving the basis of stem 
rust resistance by identifying, characterizing and mapping new genes 
effective against Ug99 and other highly virulent races. Every year, 
thousands of bread and durum wheat entries are evaluated for stem rust 
resistance at the BSL-3 facility in St. Paul campus and in field nurseries 
in Ethiopia and Kenya. In addition to our research collaboration, in  
Ethiopia, we have been playing a critical role in capacity building,  
including training of Ethiopian young scientists and assisting in the  
establishment of disease screening centers and a race-typing laboratory.

International Research  
Highlights: 2018

International Research  
Highlights: 2018

Investigation of a devastating new disease of corn in Eastern Africa 

Ben E. Lockhart, Professor, 

Department of Plant Pathology, University of Minnesota, 

International research on wheat stem rust

Pablo Olivera Firpo, Research Assistant Professor, 

Maize Lethal Necrosis (MLN) disease, a mixed infection by Maize chlorotic  
mottle virus (MCMV) and Sugarcane mosaic virus (SCMV), was first reported 
and was identified as MLN in Kenya in 2011. The disease spread rapidly to 
neighboring countries and by 2013 was identified in Rwanda, Uganda, Ethiopia 
and Tanzania. The effect on crop yield was significant and posed a serious 
threat to food security in this area where maize constituted 80% of the staple 
food. As a result, the Stakman-Borlaug Center for Sustainable Plant Health 
(SBC) worked in partnership with the Kenya Agricultural Livestock Research 
Organization (KALRO), the International Maize and Wheat Improvement Center 
(CIMMYT), the International Institute of Tropical Agriculture (IITA; Nigeria) and 
the United States Department of Agriculture and The Ohio State University 
(USDA/OSU) on a project financed by the Bill and Melinda Foundation to study 
the epidemiology of the disease and develop disease management strategies 
aimed at minimizing the effects of the disease on food security.

Significant conclusions were that MCMV infection was the primary driver  
in field infection and crop loss, and that the disease had not been recently  
introduced but had been in the area for some significant amount of time and 
was spread by infected seed. In addition, the emergence of a new vector corn 
thrips, with much higher population densities and reproduction rates in contrast 
to the previous known vector, corn rootworm, contributed greatly to the impact 
of the disease in the field.

The current collaboration between the SBC, Department of Plant Pathology  
and KALRO is focused on determining the modalities of seed and water  
transmission in order to identify cropping practices that will reduce disease 
infection. CIMMTY activities are focused on developing disease-resistant  
varieties, while USDA/OSU is working on the detection techniques of corn 
seeds.

Roy Kiambi, Research Technician, 

Kenya Agricultural and Livestock Research Organization
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Identifying Potential Biological  
Controls for White Nose Syndrome  
in Bats in the Soudan Underground  
Mine and Forestville Mystery Cave

In caves and mines across North America a terrifying  
biological phenomenon is occurring to an important wildlife 
species that is too often associated with creepiness itself. 
White Nose Syndrome (WNS) of bats, a disease caused by 
the fungus Pseudogymnoascus destructans, has caused 
the mass mortality of multiple species of hibernating bats 
in North America, posing an extinction level threat to these 
species. Graduate student Liam Genter in the Blanchette 
lab is collaborating with the Salomon lab in the University’s 
Center for Drug Design to search for potential biocontrols 
for this disease in the Soudan Underground Mine and 
Forestville Mystery Cave and to develop new strategies  
to combat the WNS epidemic.

WNS was first detected in Minnesota in the Soudan  
Underground Mine in 2015. It has since been detected in 
Forestville Mystery Cave and other major bat hibernacula. 
The infection has progressed over the last several years, 
with mass mortality observed at the Soudan Underground 
Mine in the spring of 2017 and 2018, and Mystery Cave  
in the spring of 2018. Hibernating bat populations have  
already decreased by half in the Soudan Underground 
Mine, and are likely to drop as low as 10% of their  
pre-WNS levels if the epidemic follows the pattern that  
has been observed in New York and other locations.

Currently one portion of Genter’s research aims to identify 
and screen potential biocontrol agents for WNS. In order  
to do this, more information needs to be gathered, as 
currently very little is known about the microbial  
communities in bat hibernacula. Genter takes fungal 
samples from these locations and they are taken back to 
the lab, where he uses cutting-edge technologies to assess 
and identify what species of fungi exist throughout the 
cave, and if there might be species that have potential  
as a biological control for WNS. 

“This knowledge will not only allow us to identify and 
screen potential biocontrol agents, it will also allow for  
the evaluation of potential adverse off-target effects of  
any adopted control strategy to the other fungal species  
in bat hibernacula, an important consideration for the 
management of this epidemic,” says Genter.

Another portion of Genter’s research seeks to understand 
the spread of the pathogen through subterranean locations. 

“The areas occupied by the hibernating bats can be  
huge--Mystery Cave, for example, has over 13 miles of 
mapped passages-- making it critical to understand the 
scope of the spread, as it will inform the efficacy and  
feasibility of any adopted control strategy,” says Genter. 

While Genter says performing precise scientific work  
in these difficult to access, pitch black and extremely  
heterogeneous environments is very challenging and  
requires significant flexibility and adaptation, the  
opportunity to work in these unique locations and 
enhance his skills as a scientist while expanding the  
body of knowledge around this topic in a way that will  
help protect bats in the future makes it all worthwhile. 

“For me, the best part about this work is the variety and 
novelty of the research. I get to do a nice mixture of field 
and lab work, and I am getting to gain experience in a  
variety of exciting new laboratory technologies. Very  
little work has been done in the area of subterranean 
microbiology, so it is rewarding to help contribute new 
information to the greater body of human knowledge. It  
is very rewarding to learn things that no person has  
known before.”

The areas occupied by the hibernating bats 

can be huge--Mystery Cave, for example, has 

over 13 miles of mapped passages-- making it 

critical to understand the scope of the spread 

of the pathogen, as it will inform the efficacy 

and feasibility of any adopted control strategy.
Liam Genter, Graduate Student
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Cristina Toapanta, 

Plant Pathology Graduate Student

Studying the Ecology of a 
Rhizomorphic Fungal Species 
in the Amazon Rainforest

All organisms in the natural world have an important and 
unique role, or niche, they play in the ecosystems they 
belong to. How do you fully understand and reveal the role 
of an organism in the rainforest, one of the most complex 
and biodiverse ecosystems in the world? For me, my 
challenge is to unveil the role of a fungus found throughout 
the rainforest in Yasuní National Park in Ecuador, its role in 
nutrient cycling in this ecosystem, and to what extent it is 
involved in the death of several tree species.

As a forest pathologist originally from Ecuador, this is a 
challenge I wholeheartedly embrace since I have a unique 
opportunity to work in this amazing forest ecosystem and 
to help tell the story of this important fungus. What I reveal 
from my research is my way to give back to the local  
people and the forest, while also helping others understand 
the importance that fungi play in life.

The fungus I study is placed within the Polyporus genus. 
Polyporus and other wood decay fungi are well known for 
producing secondary metabolites and other compounds 
that can be useful for bioremediation, prospecting and  
medicinal purposes. If you look around the forest you can 
see the presence of wood decay fungi all over the surfaces 
of trees and the forest floor as they are vigorous colonizers 
of the rainforest. Since Polyporus can be found ubiquitously 
throughout gaps in the forest and it may appear to be 
playing a significant role in this ecosystem, my research 
is ultimately trying to specifically piece together what that 
role is.

To answer these questions, we started working on the  
taxonomy of this group to recognize the particular  
morphological features of the rhizomorphic species of  
Polyporus while understanding the phylogenetic relations 
within the group and other related taxa. The phylogenetic 
work is crucial to place this group of fungi in an evolutionary  

context based on the strategies the group has evolved 
to successfully occupy a niche in the forest ecosystem. 
Although we found areas in the forest with abundant  
rhizomorphs on wood debris and living trees, there are  
areas where it is not ubiquitous. For this reason, we would 
like to recognize which abiotic and biotic factors lead to 
abundant colonization of rhizomorphs. We are also looking  
at soil data regarding nutrient distribution, topography  
and other environmental variables, in order to model the 
potential niche of this fungus in this forest ecosystem.

My fieldwork has involved searching for trees colonized  
with rhizomorphs to identify symptoms after the rhizomorphs 
colonize trees. Fortunately, we have been able to follow  
up on those trees to observe disease progress on the  
usceptible hosts. In order to measure the role of this  
fungus in the carbon cycle in the forest, other assays in  
the laboratory are investigating decay rates in different  
types of wood. Parallel tests include the addition of particular 
nutrients to culturing media to assess the growth and  
development of this fungus. Ultimately, these assays will  
help us understand the unique processes involved in the 
development and growth of this fungus.

The amount of work in the field and laboratory can be  
exhausting and sometimes overwhelming, but what  
motivates me is my love for the forest.

Hopefully, at the conclusion of my research, I will be able to 
understand the biology and ecology of this fungus and this 
information will be used for forest dynamic studies and for 
bioprospecting purposes. Optimistically, one day I will be 
able to achieve my research goals and help preserve the 
forest while helping the indigenous communities in Yasuní. 
The way we can achieve this is by staying focused on the 
research goals and above all being respectful to the people 
and the forest where we are working.
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When speaking with plant pathology Ph.D. student Robert  
Alvarez-Quinto, it becomes apparent very quickly how much 
farmers in his home country mean to him. They are who first  
inspired his journey to plant pathology, who motivate him  
each day during his studies, and who he is driven to bring 
research-based agricultural solutions to in the future.

Being from Daule, Guayas, Ecuador, a community rooted in  
agriculture, and having a father who is a farmer, being involved 
with agriculture is a way of life. This made it an easy decision to 
study agriculture and biology when he went off to university at 
Escuela Superior Politécnica del Litoral (ESPOL). Once he  
graduated he began a job working with viruses in cucurbits and 
 it was this which ignited his fascination with plant pathology  
and virology.

“I really enjoyed studying viral pathogens because they are 
so different from other pathogens. With viruses you need to 
understand the entire picture and the epidemiology of the disease 
in order to manage them since there is no direct means of 
management for these diseases. Investigating how these viruses 
are moving around and discovering which vectors are involved 
in their spread, that’s what I liked the most, to try to solve these 
mysteries,” says Alvarez-Quinto. 

This interest in viruses, as well as his desire to be involved in 
both teaching and research in academia, were the catalysts  
in Alvarez-Quinto deciding to apply to graduate school. 
Alvarez-Quinto sought a scholarship from the Ecuadorian 
government through SENESCYT and says he decided to enroll 
in the University of Minnesota’s Plant Pathology Graduate 
Program due to both its prestige as well as the fact that he had 
previously collaborated with Professor Benham Lockhart on 
virology-related work.

Now advised by Lockhart, Alvarez-Quinto’s research focuses 
on the discovery, characterization and epidemiology of viral 
diseases infecting corn in Ecuador, including the devastating 
disease maize lethal necrosis (MLN). The goal of this  
epidemiology work is to improve detection methods of these 
viral pathogens and help farmers develop better management 
approaches. 

In the future Alvarez-Quinto hopes to go back home to  
Ecuador and be involved in academia as he is interested in 
both research and teaching. He aims to bring the combination 
of classical approaches in biology in conjunction with the  
cutting-edge tools he learned in graduate school to his 
research to improve virus testing and virus quarantine, while 
helping farmers more effectively manage viruses in Ecuador. In 
the classroom he wants to challenge students to think deeply 
and broadly about plant pathology in order to develop the next 
generation of plant pathologists in Ecuador.

My Plant PathMy Plant Path
KRISTI LEDMANROBERT ALVAREZ-QUINTO

It can be a long an unpredictable road to find the thing one is most 
passionate about and something that one can call their calling. After 
deciding that an undergraduate degree in clothing design was not 
for her and then spending ten years in the workforce, Plant Pathology 
graduate student Kristi Ledman finally discovered her passion for 
plant pathology when she returned to the University of Minnesota  
to pursue an undergraduate degree in Plant Science.

Always intrigued by plants, something more sparked her interest 
during her undergraduate studies when Ledman got a job at the  
USDA-ARS Cereal Disease Lab where she worked with rust  
diseases and also took PLPA 2001: Introductory Plant Pathology. 

“I took Introductory Plant Pathology and by the end of that course, 
I was just so interested in the interaction of microbes and plants 
and how they respond to one another that I went to Professor Ruth 
Dill-Macky and said I need to know more about this field, what’s the 
next step,” says Ledman.

Dill-Macky encouraged Ledman to enroll in graduate studies with 
the department and soon after, Ledman decided to take the leap 
and apply to graduate school. While this was something she never 
previously considered, the opportunity to continue to learn about 
these diseases, and the creativity involved in the process of  
studying disease responses, was an offer she could not refuse. 

“When it came to making the decision I just said to myself that I’m  
having so much fun in school right now I better just keep going. The 
further I kept going, I just kept having more and more fun and so I 
definitely wanted to continue on this journey of research, science  
and plant pathology,” says Ledman.

Ledman’s journey in plant pathology continues as she is now a 
graduate student advised by Dill-Macky and Professor Carol Ishimaru. 
Ledman’s research focuses on identifying weedy grasses as a  
potential reservoir for bacterial leaf streak of wheat in order to inform 
management decisions for growers and to help reduce the amount of 
pathogen inoculum in the field. 

Ledman wants to make the most of her time in graduate school,  
where she continues to expand her knowledge and skills to prepare  
for a position in academia where she will be engaged in agricultural 
plant pathology research and teaching what she has learned to the  
next generation. 

“These past few years have been the most enjoyable years of my 
whole life. I’m continually pushing myself to enhance my research 
knowledge and techniques by learning from others. It is fulfilling to 
know that my efforts can impact the broader goal of sustainable plant 
health, and expressing the information and skills I’ve learned to future 
plant pathologists is really important to me moving forward.”
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Graduates of our department end up in many different kinds of careers making an impact  
throughout the globe. Catch-up with these early career alumni to learn about their current  
role, their transition from life in the department to their role, and how the department helped  
prepare them for success. For more information on each visit: https://z.umn.edu/Aurora2018Alumni

Degree(s) and Year Received: Ph.D., 2008 
Advisor(s): Brian J. Steffenson

Early Career Alumni: Where are they now?

PABLO OLIVERA

Tell us about your current research or work responsibilities/
duties and their impacts.

In 2017 I was appointed as a Research Assistant Professor 
at the Department of Plant Pathology at the University of 
Minnesota. My research is conducted mostly at the USDA 
Agricultural Research Service (USDA-ARS) Cereal Disease 
Laboratory, working in close collaboration with multiple  
international partners around the globe. My main research  
activities include the enhancement and diversification of 
genetic resistance to stem rust in durum and bread wheat, as 
well as monitoring the occurrence, spread, and evolution of 
new races of the stem rust pathogen with virulence to  
effective and widely used resistance genes.

Wheat stem rust is a re-emerging disease. Severe epidemics 
and localized outbreaks in East Africa, Central Africa, and  
Europe in the past few years are evidence of a strong  
comeback of this devastating disease. The research I am 
conducting has a global scope and it is part of an international 
effort to develop and deliver wheat varieties with durable stem 
rust resistance to farmers.

In addition to my research responsibilities, I have been  
involved in training international wheat scientists on cereal 
rust prevention and control through programs and local  
workshops on St. Paul campus and abroad in Ethiopia.

Degree(s) and Year Received: PhD Plant Pathology, 2016 
Advisor(s): Linda Kinkel

ADIL ESSARIOUI

Tell us about your current research or work responsibilities/duties and their impacts.

Currently I work for the National Institute of Agricultural Research (INRA-Morocco). My 
main duty is conducting research on “Bayoud disease”, a vascular wilt caused by the 
pathogenic fungus Fusarium oxysporum f. sp. albedinis on date palm. Specifically, my 
research aims to concoct an integrated strategy for managing this disease based on early 
detection, prevention/exclusion measures, field-disease management, and selection of 
resistant varieties. My other responsibilities include training technicians and students from 
local universities, diagnosing diseases of date palm and occasionally other crops, and 
providing farmers practical recommendations for crop disease management.

In addition to spreading scientific knowledge through peer-reviewed scientific papers 
and factsheets, the most direct impact for me is felt in palm grower communities who for 
years were feeling helpless in the face of a lot of plant health issues that affected their 
crops. Bringing assistive services to impacted farmers using the knowledge acquired 
from foreign experiences or context-specific research has helped them better manage 
phytosanitary constraints and improve their revenues.
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JON R. MENKE

Degree(s) and Year Received: Ph.D., 2011 
Advisor(s): Corby Kistler

MATTHEW BAKKER

Degree(s) and Year Received: Ph.D. in 2011 
Advisor(s): Linda Kinkel

Early Career Alumni: Where are they now?

Tell us about your current research or work responsibilities/
duties and their impacts.

As senior scientist at Rebiotix, a clinical stage biotechnology 
company founded to revolutionize the treatment of debilitating 
diseases by harnessing the power of the human microbiome, 
my primary role is to work with a team of scientists focused on 
continued development of the Rebiotix Microbiota Restoration 
Therapy™ (MRT™) drug platform. MRT is a standardized, 
stabilized drug technology designed to rehabilitate the human 
microbiome by delivering a broad spectrum of live microbes 
into a patient’s intestinal tract. This technology has the  
potential to improve human health. 

Tell us about your current research or work responsibilities/duties and 
their impacts.

I am a Research Microbiologist with the USDA Agricultural Research 
Service (USDA-ARS). I run a research program that is self-directed, 
but also connected to that of several other scientists. Together, we are 
aiming for improved understanding of the development of Fusarium 
head blight, and ultimately enhanced control of this disease and the 
associated food safety hazard created by mycotoxins that accumulate 
in the grain. My role on the team is primarily to consider all of the other 
microbes that inhabit the same space as the pathogen, or that may be 
useful in constraining disease development in some way. 

The microbiome concept has really captured the public imagination in 
a compelling way, so this is a fun space to be working in. Eventually, 
this work will lead to new management targets or approaches for 
controlling Fusarium head blight, as well as new insights into microbial 
community ecology and species interactions involving Fusarium. Next 
summer, I plan to start as an Assistant Professor in the Department of 
Microbiology at the University of Manitoba, which is in my hometown of 
Winnipeg. I expect initially to continue my research along similar lines 
to what I am doing now.

PATRICIA VAZ JAURI

Degree(s) and Year Received: Bachelor in Biochemistry in 2001. MSc. in 2007. PhD in 2013. 
Advisor(s): Linda Kinkel

Tell us about your current research or work responsibilities/duties and their impacts.

I am currently a postdoctoral associate at the Departamento de Bioquímica y Genómica Microbianas 
(BIOGEM) at the Instituto de Investigaciones Biólogicas Clemente Estable, a National Research  
Institute, mostly devoted to basic biology research. Fortunately, I am working with an excellent  
group of people doing the kind of science I enjoy. The group works on plant growth promoting  
endophytic bacteria, and my line of research focuses specifically on unraveling the molecular  
interactions between a very particular plant-bacteria duet. I hope our results will give us the  
opportunity to find new ways in which plant and their endophytes interact.

My job includes a diverse array of duties, all of them very formative for me. I participate with my 
adviser and other researchers of the group in defining the questions and hypotheses we want to ask 
and test. Then comes the design of the experiments, which is also mostly my task, and carrying them 
on, which I do along with other students, whom I supervise. Thus, I get the chance to work in the lab 
and also to act as an advisor for undergraduate and MSc. students. Another important part of my work 
involves writing. I write both thinking ahead, as with grant proposals, and re-thinking past results, in 
manuscripts aimed at the publication of our work.

The biggest impacts of my work are not directly received by producers or industries, although in the 
long term they may benefit from it. My research is quite basic, and what I think is most important  
about it is, like all basic science, adding a small piece to the collective knowledge we have gained 
from our world. Secondly, living in a small and developing country, I find it fundamental to have our 
own science, which enables us to understand our own problems, find our own solutions, and help  
us connect with the great science that is done in more developed countries.
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