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Looking into our crystal ball
A few months ago I was interviewed by a local reporter and asked to 

make predictions about what the Twin Cities will be like in 2058. Because 
food and health is my area of expertise, most of what I talked about was 
related to that topic.

But if you really want to know about the future, read this issue of 
Solutions. 

In our Food and Health section, we trace the progress of the student 
Product Development Team as they work on creating a new food—PB&J 
ediballs—for national competition. They’re the future of the food science 
profession.

In our Biodiversity section, we actually look backward a bit, to the 
prairie as it looked 150 years ago. Prairies hold a special place in most 
Midwesterners’ hearts, but with only 1 percent of native prairie remaining 
in our state, restoration is a trend we’ll be seeing more frequently.

The main story in our Environment and Climate Change section is all about 
looking ahead—to how climate change will affect the northern forests of 
Minnesota and how a CFANS team is predicting those changes.

And in the Alternative Energy and Biofuels section, we look at a project 
that clearly could change the energy future for all of us: the drive by CFANS 
scientists to develop a high-oil corn that would serve a dual purpose in 
biofuels. 

In addition to these stories and more, we’ve also included the 2007-08 
college annual report with this issue. I hope you’ll find it informative and 
useful along with the rest of Solutions.

Please let us know how we’re doing; we’d love to hear your feedback. 
Write to us at solutions@umn.edu.

Allen S. Levine (’73–M.S., botany; ’77–Ph.D., nutrition)  
Dean

On the cover: Product Development Team members Laura Folts (background) and Mary Orsted 
try to perfect the dough to make the pitas for PB&J Ediballs.   Photo by David Hansen.
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By Becky Beyers

Prairie, to most 
Americans, is a flat place 

dotted with covered 
wagons. Prairie was,  
in fact, a community  

of plants and animals  
so organized as to build, 

through the centuries, 
the rich soil  

which now feeds us. 
           Aldo Leopold, 

Prairie,’ 1942
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LAMBERTON —Laura Ingalls Wilder would 
feel right at home here.

A full-grown male pheasant struts through 
the tall grass, the breeze gently rustles the 
tree leaves and red-winged blackbirds sing 
along the Cottonwood River. On a warm 
summer morning from the top of a hill 
overlooking the Southwest Research and 
Outreach Center’s native prairie restoration 
site, it’s not hard to imagine that it’s 150 
years ago, when the first European settlers 
moved in and began tilling and farming the 
prairie’s rich soil. 

Back in Laura’s childhood—some of which 
was spent near here—tallgrass prairie covered 
more than 25 million acres in Minnesota. 
Today, most estimates say less than 1 percent 
of that land remains untilled. 

“It’s a unique ecosystem with a lot of 
history,” says Susan Anderson, who is based 
at the research center and coordinates 
preschool through high school education 
programs statewide. “It’s a wonderful example 
of adaptation, when you think about how the 
pioneers came here and had to adapt to 
thrive in this environment.”

The native environment provided habitat 
for a diverse population of fish and wildlife, 
as well as deep-rooted plants that prevented 
erosion and kept the soil fertile. After the land 
was tilled and converted to crop production, 
some of that biodiversity disappeared. But 
now, farmers and environmentalists are 
recognizing the benefits of restoring some 
land to its native condition. 

At the research center and its 30-acre 
native prairie restoration site, efforts to 
preserve the prairie include studying native 
plants and soil, as well as education and 

outreach programs for K-12 students and 
teachers and outreach efforts to nearby 
communities. 

Geographically and culturally, it makes 
sense for the research center to have a 
special interest in prairies along with its more 
traditional agricultural research, says Pauline 
Nickel, head of the center. “This is the edge 
of the prairie and its wonderful rich land. Until 
fairly recently, there hasn’t been so much 
thought given to how we are living among all 
this biodiversity. But now, it’s a little bit of a 
cultural phenomenon” that Minnesotans are 
renewing their interest in native plants and 
restoring land to its original state.

Restoring native plants 
Much of the prairie research at Lamberton 

takes place on a native prairie remnant site 
along the Cottonwood River. Because of its 
hilly terrain, some of the land may have been 
hayed when farmers used only horses or 
small equipment, but most of it apparently 
has never been tilled. 

Since 2004, researchers from the 
center, aided by the Department of Natural 
Resources, U.S. Fish and Wildlife Service and 
other agencies, have done three prescribed 
burns, which discourage nonnative grasses 
and plants to give native plantings a chance 
to get established. 

Milt Haar, an assistant professor in 
the Department of Agronomy and Plant 
Genetics who’s based in Lamberton, 
oversees several test plots where 
experiments will help determine how to 
restore the grasses and forbs—flowering 
plants—that once covered the prairie 
landscape. 

One project tests whether native 
plants establish better and are more 
resistant to invasive plants using warm- 
or cool-season seed mixes, at different 
planting times. The experiment also 
uses different management techniques 
to reduce Canada thistle, which is 
classified as a noxious weed that by law 
has to be removed. So far, it appears 
that including cool-season grasses is 
critical and planting them in the fall 
works best, but the project likely will 
be expanded to much larger plots, 
Haar says. 

Another plot will be used to test 
whether herbicides can be used selectively 
to reduce thistle growth without excessive 
damage to native forbs. “The idea is to 
see ‘when I spray thistle, what are my 
losses?’” Haar says. While the ideas of 
“native” and “organic” often are thought 
of as synonymous—and they do have some 
overlap—the reality is that establishing native 
plants likely will require some nonorganic 
help, he says. 

A third research project shows the difficulty 
of re-establishing a healthy mix of native 
plants over time. Native warm-season 
grasses are very competitive and can quickly 
take over, preventing forbs from becoming 
established. Grassy natives planted in 1989 
have taken over the small plots despite 
trials that have included burning the plots, 
reseeding and mowing the grasses to give 
forbs a chance to take root and planting a 
small area with seedling plugs to serve as 
a source for forb introduction. 

So what’s the difference between a native 
plant and a weed? Haar chuckles at the 
question. “It’s really pretty subjective when 
you get down to it,” he says. “Some of it is 
based on what plants you like, but there are 
characteristics that make a plant a weed: 
that it colonizes and takes advantage of 
open spaces, for example.” 

Weed scientist Milt Haar checks plantings at the native prairie 
site near Lamberton. 

The Southwest Research and Outreach Center’s focus on 
prairies includes Prairie U, an annual learning experience 

for high school students. 
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Spreading prairie enthusiasm
Environmentalists, farmers and gardeners 

throughout the tallgrass region have 
been restoring prairies since about the 
mid-1970s, says Susan 
Galatowitsch (’86–M.S., 
botany) , a professor in the 
Department of Horticultural 
Science who specializes 
in landscape ecology and 
restoration. “People began 
to realize that we might 
lose this entire ecosystem, 
and that there would be 
global consequences if it 
were lost,” she says, which 
spurred groups like the 
Nature Conservancy to 
spend money and time on 
preserving prairies in their 
native environment.

Of course, restored prairies 
will never be exactly as they 
were decades ago, in part 
because of environmental 
changes, but mostly because 
of size and scale. Most 
restorations are relatively 
small, like the 30 acres at 
Lamberton, while the native 
prairie was hundreds of 
thousands of acres.

Some large restorations are 
under way: for example, the 
Nature Conservancy’s Glacial 
Ridge restoration project near 
Crookston is almost 30,000 
acres, which will be one of 

the biggest prairies 
of any kind. 

In some ways, 
restoration may not 
be quite the right 
word; af ter even 
a few decades a 
restored prairie may 
be only somewhat 
comparable to what 
it would be like had 
it never been tilled, 
Galatowitsch says. 
But it’s an ongoing 
proce s s .  “ I  te l l 

my students that restoration is not like 
refurbishing a classic car where you restore it 
back to a certain point and then you’re done. 
You need restored landscapes to be able to 

regenerate on their own, so they can handle 
environmental change in the future.” 

Prairies are attractive candidates for 
restoration because they can be returned 
to their natural state relatively quickly in 
comparison to other ecosystems, she says. 
“You can get prairie plants to germinate from 
seed pretty readily, in a relatively short time. 
That compares to, say, doing a restoration of 
a white pine forest. You can’t make a forest 
as easily as you can make a prairie, both in 
terms of time and space. “

Because prairie plants also can be grown 
on a small scale—they’re increasingly popular 
in backyard gardens—a whole industry 
has sprung up around them, Galatowitsch 
says. Prairie plantings work well in parks 
and other public areas for a number of 
reasons: relatively low maintenance once the 

plants are established, 
which means lower 
maintenance costs. And 
visitors tend to like the 
look of the plants. 

“One thing that makes 
prairies attractive to 
people is that you 
have both the grass 
component, and some 
big, showy flowers,” 
Galatowitsch says. In a 
public area, the plantings 
can be “forbed up”—with 
more of the flowers close 
to walkways and public 
areas.

Open houses and edu- 
cational programs that 
spotlight the native 
prairie in Lamberton 
have been extremely 
well received, Haar says. 
Even in very hot, muggy 
weather or despite rough 
walking conditions, 
visitors want to see the 
prairie in an unspoiled 
state. 

“ T here’s  ju s t  an 
emotional connection 
to the prairie,” he says.  
n

The Southwest Research and Outreach 
Center’s prairie project extends to 
education, both for teachers and 
students, many of them from nearby 
communities. A new shelter at the 
native prairie site provides an outdoor 
classroom for school and community 
groups, and an interpretive trail is in the 
works. Susan Anderson, an education 
specialist based in Lamberton, conducts 
curriculum and staff development 
work shops for  teacher s so that 
they can better understand prairie 
ecosystems, the history of the prairie 
in southwestern Minnesota and current 
prairie preservation efforts. 

Each August, the center also sponsors 
“University on the Prairie,” a three-day 
workshop for students in grades 8–10 
that uses hands-on science to explore 
possible future careers. The students, 
who are selected in part because they 
excel in science, learn about four areas: 
environmental science, health care, food 
science and engineering. 

All of the learning is hands-on and 
outside the traditional classroom; 
for example, students interested in 

environmental science spent three days 
taking close-up looks at three parts of 
the prairie —soil, water and plants—on 
the native prairie site, taking samples 
and recording their findings about the 
ecosystem. The classes are taught by 
University of Minnesota faculty with 
assistance from southwestern Minnesota 
science teachers.

“We very strategically selected those 
topic areas,” says Southwest Research 
and Outreach Center head Pauline Nickel, 
because people who go into related 
careers are needed to come back after 
college and fill jobs in southwestern 
Minnesota. “It’s a way to show them 
that they can learn science and still 
return to their communities, that there 
are opportunities here for them.”

The center uses the f inal night 
of University on the Prairie as an 
outreach effort. Students’ parents and 
grandparents are invited for a picnic with 
entertainment and displays of students’ 
work, Nickel says. “It’s an outreach effort 
for us; we are a door to the U in this part 
of the state.”

Learning the prairie languagELearning the prairie languagE

Horticultural Science professor Susan Galatowitsch, left, and graduate student 
Genevieve Brand study the prairie at Glacial Ridge.
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Beyond Lyme Disease
Munderloh searches for the key to HGA in genome

Whether camping, picnicking at the park or barbecuing in the back yard, Minnesotans 
have been conditioned to keep a wary eye out for that tiny uninvited guest: the deer 
tick. Everyone’s seen the reports and heard the stories: they carry Lyme disease, so 
watch out. But that’s not all they carry.

Something else might be riding that black-legged tick, something new that works 
faster, leaves fewer tracks and may be diagnosed only when it’s too late. 

The bacterium, Anaplasma phagocytophilum, that causes Human Granulocytic 
Anaplasmosis (HGA), previously referred to as human Ehrlichiosis, induces initial 
symptoms similar to Lyme disease, like headache, muscle pain and fever, but leaves no 
telltale rash at the bite area. Unlike Lyme disease, which develops as a chronic disease 
that can develop serious complications, HGA is an acute disease that causes a runaway 
inflammatory response that can result in anything from mild fever to hospitalization 
or death. It was first identified in 1990 in a Wisconsin patient who died of a fever two 
weeks after a tick bite. Anaplasmosis can be similarly devastating to dogs, cows and 
horses, and while infection with Lyme disease requires about three days’ contact with 
the tick while it sucks blood, HGA can result when a tick feeds for as little as a day.

Associate professor Ulrike Munderloh and professor Timothy Kurtti (‘74–Ph.D., 
entomology) in the Department of Entomology, have been at the forefront investigating 
this new tick-borne threat, developing with their team the first systems to genetically 
manipulate A. phagocytophilum. Using the recently mapped A. phagocytophilum 
genome, she hopes to identify the genes within the bacteria that allow them to attack 
and control a person’s white blood cells to create such a deadly fever.

“How do these organisms manage to manipulate our first-line defense system? 
They’re bacteria and we’re humans—we should be superior,” Munderloh says. “But 
it turns out they’re killing us.”

To find the answers to their questions, Munderloh and her colleagues use cell cultures 
of the bacteria introduced into tick cell cultures and into human cell cultures. They then 
compare the active components in each batch to the complete mapped genome to 
determine which genes are at work, and possibly what they are doing, in each of the 
two very different environments.

“We’ve found that there are significant differences in what genes the organism 
turns on when it lives in tick cells, versus when it lives in mammalian cells,” Munderloh 
explains. “So with the tools we’re developing, we might be able to target crucial genes 
that we identify and knock out, say, their ability to cause that runaway inflammatory 
response that makes the host sick.” 

Munderloh hopes this research will 
eventually lead to a vaccine, at least for 
veterinary treatment for animals that 
come into frequent, often undetected 
contact with ticks. The difficulty for 
humans is that treatment must rely 
on symptoms, since antibodies won’t 
appear for diagnosis until after the 
patient has been sick for a week or 
longer. HGA often goes unrecognized, 
even though in 2005 as much as 15 to 
35 percent of the Midwest population 
had been infected.

“Both Lyme disease and HGA are very 
treatable, but with anaplasmosis, within 
a week of being bitten by a tick you can 
become really seriously ill,” Munderloh 
says. “With HGA it’s important to get 
help immediately—if you feel ill 
after getting a tick bite, don’t delay.”  
–Sara Specht

Ulrike Munderloh and Tim Kurtti examine cell cultures of
A. phagocytophilum, the bacteria that causes HGA, in their lab.

A black-legged tick lays eggs to be harvested to  
create host cell cultures for HGA in Munderloh’s lab.
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SCIENTISTS INVESTIGATE 

MYSTERY OF HIGH-OIL CORN

SOLUTIONS FALL 20088

By Becky Beyers

Call it CSI: St. Paul. 
A team of CFANS scientists is working 

to develop a new breed of high-oil corn 
that could be used to make both ethanol 
and biodiesel from a single source.

The high-oil corn already exists. But 
it comes from the closed state of North 
Korea, so the scientists have no way 
to talk to the breeders who might have 
created it. Instead, the CFANS team 
is building the genetic road maps that 
could explain how the oil got so high and 
how similar corn could be grown in the 
United States. 

“We’re doing a bit of forensics here,” 
says Ron Phillips (‘66–Ph.D., genetics), 
the Regents Professor who’s leading the 
multidisciplinary project. 

By Becky Beyers

Call it CSI: St. Paul. 
A team of CFANS scientists is working 

to develop a new breed of high-oil corn 
that could be used to make both ethanol 
and biodiesel from a single source.

The high-oil corn already exists. But 
it comes from the closed state of North 
Korea, so the scientists have no way 
to talk to the breeders who might have 
created it. Instead, the CFANS team 
is building the genetic road maps that 
could explain how the oil got so high and 
how similar corn could be grown in the 
United States. 

“We’re doing a bit of forensics here,” 
says Ron Phillips (’66–Ph.D., genetics), 
the Regents Professor who’s leading the 
multidisciplinary project. 

Adrian Stec, Ron Phillips and John Woog all 
are part of the team trying to figure out how to 
duplicate the high oil in Korean High Oil corn. 
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The high-oil corn trail begins with Phillips’ 
friend Kim Joo, a former adjunct professor 
in the Department of Agronomy and Plant 
Genetics who’s helping to develop a new 
university in North Korea. A couple of years 
ago, she met a group of North Korean corn 
breeders who showed her their high-oil corn 
and gave her permission to bring a few 
ears back to the United States through the  
U. S. Department of Agriculture. That gave 
Phillips and his colleagues first access 
rights to the corn, which is known as KHO 
for Korean High Oil. They’re the only U.S. 
scientists with permission to work on the 
unusual corn. 

The project also includes figuring out 
how to extract both the oil for biodiesel 
and the starch for ethanol from a single 
kernel of corn, on a commercial scale. The 
economics of doing so also are a factor, in 
an environment of record grain, diesel and 
food prices.

Tracing the genetics
Because they only had a small amount of 

KHO to work with, the team’s first task was 
to increase the seed supply and cross it 
with existing elite lines. The resulting larger 
quantities of hybrid corn could be used to 
find where all the oil is coming from. 

Since then, the original KHO and hybrids 
from it have been tested extensively at the 

University of Minnesota and through 
outside labs. While most corn grown 

in the U.S. has about 3.5 percent 
oil and high-oil hybrids on 

the market are around 7 
percent, lab tests of KHO 

consistently show it at 
20 percent oil. 

The key to the 
high oil appears 
to lie in KHO’s 
embryo. Most of 

the oil in corn is 
found in the kernel’s 

embryo; in a normal variety, 
the embryo makes up about 10 

percent to 15 percent of the kernel’s weight, 
but KHO’s embryo is about three times as 
large. It’s also about 50 percent oil, twice 
as much as the 25 percent oil in a normal 
embryo.

Phillips’ team is using genetic mapping 
tools and techniques to find which genes 
and regions of the corn chromosome are 
responsible for KHO’s unusual traits. Other 
non-university research is helping provide 
clues as well: for example, in February, 
scientists from Pioneer Hi-Bred identified one 
of the genes that controls oil development 
in corn. The gene also was found in KHO by 
scientist Adrian Stec (’81–B.A., biology) and 
John Woog, a high school student working 
in the Phillips lab.

A key researcher on the CFANS project is 
Nelson Garcia, a visiting Fulbright scholar 
from the Philippines. He’s analyzing massive 
amounts of data from the hybrid plants 
created with material from the original KHO 
ears, with the goal of identifying exactly which 
genes are making the oil so high. 

Boosting the oil in corn may have tradeoffs 
for its use in biofuels, Phillips points out. 
Generally, the 

higher the oil in a kernel, the lower the 
starch—which affects the corn’s value for 
making ethanol. At the same time, even the 
slightly higher-oil commercial corn hybrids 
have typically had lower yields, so any future 
hybrids developed using what’s learned 
from KHO also would have to address that 
issue. 

That’s part of the value in Garcia’s 
research, says Nathan Springer (’00–Ph.D., 
plant biology), an associate professor in 
the Department of Plant Biology and a 
co-principal investigator on the project. The 
current analysis looks at hybrids created from 
varieties that thrive in central Minnesota. 
Once the genes are identified, breeders 
could cross the high-oil corn with varieties 
tailored to other geographies or for other 
specific traits. 

Using the corn for fuel
Even the highest-oil corn would be of little 

value if it can’t be processed and sold. Two 
other co-principal investigators are working 
to solve those challenges. 

Above: Researcher Jayanti Suresh works on analyzing the 
composition of the corn kernel. 

Right: Nelson Garcia, a visiting Fulbright scholar,  
does genetic analysis from hybrid plants with the goal  

of finding the genes responsible for the oil. 
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Roger Ruan, a professor in the Department 
of Bioproducts and Biosystems Engineering, 
is testing methods of separating the corn’s 
embryo and endosperm—basically the oil 
and the starch—as well as whether existing 
ethanol or biodiesel plants could be converted 
to process the KHO corn. 

“We want to be able to add value to every 
component,” Ruan says. “This is almost a 
perfect dual fuel. So we’re looking for the 
most appropriate technique to recover 
the maximum oil and starch in the most 
efficient way.” 

After preliminary testing, it appears that 
wet milling—where corn is separated into its 
basic components of starch, germ, fiber and 
protein—has the most potential, he says. 
Minnesota ethanol plants that use the wet-
milling method could be converted fairly easily 
to process for both oil and starch. The next 
step will be more detailed testing, including 
whether there are differences in the end 
products created from high-oil corn. 

Economic challenges also are part of the 
project. Department of Applied Economics 
research fellow Doug Tiffany (’74–B.S.; 
’77–M.S., agricultural economics), another 
of the co-principal investigators, says the 
biofuels industry is changing fast because 
of increasing prices for corn and for the oil 
needed to make biodiesel. “The margins 
are much tighter, and [ethanol and biodiesel 
manufacturers] are having to be very precise 

in managing the byproducts coming from 
their plants.” 

What happens next
The project is entering its second year of 

funding through the Initiative on Renewable 
Energy and the Environment and CFANS. Next 
year’s research will delve deeper into genetics 
and economics as well as experimenting with 
creating new high-oil hybrids. 

Even if the KHO corn and its 20 percent oil 
can’t be exactly duplicated, there’s value in 
any higher-oil corn, the project investigators 
say. “If we could increase the oil to a degree 
that’s worthwhile…that would change the corn 
refining industry quite a bit,” Ruan says. 

Ongoing projects at the University of 
Illinois and in Beijing, China, also have been 
increasing the oil in corn, but they don’t have 
the North Korean corn to use as a starting 
point. Because any new hybrids created by 
using what’s learned from KHO would be 
considered new products, copyright issues 
shouldn’t be a problem, Phillips says. 

Still, he’d like to know more about the 
origins of KHO and to share what his team 
has learned with the North Korean scientists. 
Kim Joo is trying to get more information from 
the breeders who gave her the original ears, 
and “we’d eventually like to work with them, 
or at least talk to them,” Phillips says. 

Genetic research so far has suggested 
there may be a simple solution to the mystery 

of where the corn came from. Generations 
of corn breeders may have simply been 
selecting for higher starch traits rather than 
oil, which eventually led to the loss of the 
high-oil gene in modern Western varieties, 
Phillips says. “High-oil corn may well turn 
out to be the natural corn.”   n

The high-oil corn team consists of people from a 
wide range of disciplines and backgrounds:

RON PHILLIPS, Regents Professor, Agronomy 
and Plant Genetics; lead investigator

NATHAN SPRINGER, Associate Professor, Plant 
Biology, co-principal investigator; SNP marker 
development and expression profiling

ROGER RUAN, Professor, Bioproducts and 
Biosystems Engineering, co-principal 
investigator; fractionation technologies

DOUG TIFFANy, Research Fellow, Applied 
Economic s,  co-principal investigator; 
fractionation technologies in relation to 
economic advantages of KHO

PAUL CHEN, Program Director, Bioproducts 
and Biosystems Engineering; experiment 
coordination

JAyANTI SURESH, Scientist, Agronomy and Plant 
Genetics; NIR analysis, field and crossing

ADRIAN STEC, Assistant Scientist, Agronomy and 
Plant Genetics; candidate gene testing

NELSON GARCIA, graduate student, Agronomy 
and Plant Genetics; QTL mapping

IRIS ZHANG, graduate research assistant, 
Bioproducts and Biosystems Engineering; high-
oil corn refining model development

PAUL HINTON, undergraduate student, 
Agronomy and Plant Genetics; field assistance

COREy POLAND, undergraduate student, 
Agronomy and Plant Genetics; field assistance

CARLINA PALMER, high school student, Food 
and Agriculture Academy; field assistance

JACK HEyDA, high school student, Food and 
Agriculture Academy; field assistance

JOHN WOOG, high school student, Rochester, 
Minn.; characterization of DGAT gene

Agronomy and Plant Genetics Regents Professor Ron Phillips got the project started after a colleague sent him samples 
of the high-oil corn from North Korea.
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Field to Furnace
Researchers at WCROC chart a path to a green community

Do you know how much it costs to buy 
and transport 1,700 tons of corn stover? 
Neither did anyone else a year ago.

But in the past several months, Joel 
Tallaksen (’93–B.S., genetics & cell 
biology; ’02–Ph.D., plant biological 
sciences) of the West Central Research 
and Outreach Center (WCROC) has had 
to do just that to prepare for the fall 
launch of the new $9 million biomass 
gasification facility at Morris. And the 
answer? About $54 per ton, though with 
fuel prices on the rise, he predicts next 
year’s supply might be closer to $65 per 
ton. 

Beginning this fall, the facility will 
use the corn stover, as well as wood 
chips and several other varieties of 
biomass, to heat the University of 
Minnesota–Morris (UMM) campus. By 
next spring they hope to have designed 
and installed an absorption chiller 
into the gasification unit to power the 
campus air conditioners. Additional 
modifications will enable the facility to 
generate electricity from the steam of 
both heating and cooling systems, for 
use on campus or for external sale.

“We’re using the campus as a 
community model,” Tallaksen says. 
“Once the biomass plant is online it 
will replace most of the natural gas 
it uses, and the wind turbine will fill 
the electricity needs. We think we can 
make the community carbon neutral or 

even carbon negative within a couple 
of years.”

In addition to supplying power, the 
unique facility will be a research and 
education site for the university and the 
community. The facility’s gasifier was 
chosen specifically for these research 
interests; unlike most industrial 
gasifiers, it is designed to process a 
wide variety of biomass feedstocks at 
much lower quantities. Most gasifiers 
in use are designed for a specific type of 
biomass and are unable to switch from 
one to another. The WCROC plans to 
work with the UMM and with CFANS to 
create a curriculum based on the plant’s 
research.

The Morris facility has already become 
a resource for industry professionals. 
Even prior to its launch, the site has 
hosted frequent tours of the facility, 
often to professionals hoping to follow 
where Morris leads and learn from their 
exploration. 

“Gasification is a fairly old technology, 
as is using biomass,” Tallaksen says. 
“What we don’t know is how to make 
this work so everyone does it sustainably 
with some profit. These issues are much 
bigger than a lot of people outside the 
industry think and they aren’t mapped 
out: all the variables from field to 
facility.”

The major factor in accomplishing 
all this, Tallaksen has found, is in 

utilizing the resources at hand. 
Western Minnesota has plenty of wind 
and agricultural biomass, so the Morris 
system makes a good model for the 
state. But transportation costs quickly 
offset profits, so the closer the biomass 
the better. The WCROC facility contracted 
most of its corn stover from within 15 
miles of the campus.

“We’re replacing about $900,000 of 
natural gas with biomass, and all that 
money will be spent in the community,” 
Tallaksen says. “By integrating these 
different systems we think we can make 
our community healthy and energy self-
sufficient. That’s the ultimate goal.” 
– Sara Specht

These bales of corn stover and native grasses 
waiting to be used at the biomass gasification 

facility represent about 5 percent of 
the biomass that will be needed  

to heat the campus this year.

Biomass Gasification Coordinator Joel Tallaksen examines  
air filter monitors that measure any possible pollutants in  
exhaust from the new facility.
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Conventional wisdom says forests 
of spruce, fir and birch will retreat 
northward as the climate warms.  
A team of University of Minnesota 
scientists is trying to put some 
science behind that wisdom. 

Last winter there was a warm spot in Roy 
Rich’s backyard in Roseville, Minn. The 
Department of Forest Resources scientist 
had brought home high-tech heating and 
environmental monitoring equipment to 
determine how to warm the soil and plants 
in his yard by a few degrees, and maintain 
that extra level of warmth as the normal 
or ambient temperature rose or fell. The 
techniques he learned are at the heart of 
a research study that will put solid science 
behind theories that predict how the northern 
forests will change in a warming climate.

The projec t ,  informal l y  dubbed 
“B4WarmED,” involves 96 plots in northeast 
Minnesota. Half the plots are located 20–30 
miles north of the boundary between the 
southern, temperate forests dominated 
by oak and maple trees, and the northern, 
boreal forest dominated by spruce, fir and 
birch trees. The other half are 75 miles 
further north. Both sites are at University-
owned field research sites that host much 
of the department’s field research and 
education.

“This boundary between the temperate 
and boreal forests is where we’re most likely 
to see the impact of climate change,” says 
professor Peter Reich, the project leader and 
also of the Department of Forest Resources. 
“The border is relatively distinct in terms of 
tree species—you don’t need to be a scientist 
to notice the differences. 

“However, there’s no guarantee that 
existing boreal forests will smoothly 
transition to a different type of forest. 
Those forests may die and turn into shrub 
lands. Such wholesale changes are 
decades away, but would fundamentally 
alter our economic, ecological and 

social systems. And it is important, because 
trees play a great many important roles in 
our regional economy and environment, 
as well as in regulating our global climate 
system.”

Data R Us
The project will generate a mountain of 

data. Gathering all of that data and keeping 
it straight is Rich’s responsibility. 

Roughly 50,000 tree seeds and 10,000 
seedlings—from ten different species—were 
planted among the 96 plots, each of which 

By Martin Moen

Bar-coded plant tags and handheld scanners will 
help students quickly and accurately collect data from 
thousands of tree seeds and seedlings placed in 96 
research plots in northeast Minnesota.
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are ten feet in diameter. A quarter of the 
plots won’t be artificially warmed. These 
plots will document how the newly planted 
species perform under current conditions. 
In another quarter, warming cables were 
buried beneath the seedlings, but they 
won’t be turned on. The goal is to learn and, 
researchers hope, to eliminate the impacts 
of burying cables beneath the young trees. 
In another quarter of the plots, infrared heat 
lamps and the buried cables will keep the 
soil and plants 2 to 3 degrees Fahrenheit 
above the ambient temperature, while the 
final quarter of plots will be held at 4 to 6 
degrees warmer. Sensors located throughout 
the plots help the computer controls adjust 
the heating to maintain the exact margin of 
additional warmth.

“We want a slow, even heating,” Rich 
says, “without any fast warm-ups or cool-
downs.”

The plots contain more than two miles of 
shielded electrical cable and nearly 200 
heat lamps. Each of the tree seeds and 
seedlings is labeled with a unique bar code 
tag. Students use handheld scanners to 
accurately ID each seedling and record its 
survival and growth.

“Accurate data collection is critical, and 
this project will generate a lot of data to 
process,” Rich (’05–Ph.D., forest resources) 
says. “The bar codes and scanners make 
it easy for the students.” He’s working with 
the university’s Supercomputer Institute to 

process the data coming from the plots.
By compiling abundant and high quality 

data, the research team hopes to learn how 
each of the ten tree species reacts to the 
warmer temperatures. They’ll also learn how 
other forest plants—including the invasive 
woody plant buckthorn—react.

“We took great care to not destroy the 
shrubs, herbs and mosses growing in 
the plots before we arrived,” Reich says. 
“Understanding the competition between 
plants in a warming climate is absolutely 
critical.”

A unique study
The $2.2 million study, with primary funding 

from the U.S. Department of Energy, is the 
first to simultaneously study this many 
species of trees in a “community” setting 
with other forest plants. It’s also the first to 
heat both the soil and plants, and attempt to 
maintain those elevated temperatures 24/7, 

Peter Reich checks the progress of tree seeds and seedlings 
planted in one of 96 research plots. Some are fitted with 

infrared heat lamps and underground electrical cables that will 
keep the plants and soil a few degrees warmer than normal.

The warming project will evaluate ten species of trees— 
five that are typically found in the northern or boreal forest and five that dominate the southern or temperate forest. The current ranges of these trees are shown in the 
lighter shades on these maps. The warming project will provide more precise predictions of how the ranges will change as our climate warms.
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year-round except in the dead of winter. 
Working on a unique study is nothing new 

for Reich and his research team. Nor is the 
idea of keeping a research project going for 
five to ten years, rather than today’s norm of 
two to three. Reich is a Regents Professor 
and holder of the F.B. Hubachek, Sr. Chair 
in Forest Ecology, and is therefore able 
to tap a stable source of “seed” funds to 
jump-start long-term research. Reich and his 
colleagues have maintained projects since 
the mid 1990s examining environmental 
change effects on forests and grasslands, 

with the new project a melding of traditional 
laboratory and field studies.

“As a scientist, it is always gratifying to be 
the first to discover and publish something,” 
Reich says. “But in the case of climate 
change research, that’s a really dangerous 
situation for society. There are only a handful 
of studies similar to ours that are underway 
around the world. Fifteen or 20 such studies 
would be a good start. We don’t have nearly 
enough data and understanding to make 
the decisions we’ll be forced to make in 
the years ahead regarding how we should 

manage our forests.”
Professor Rebecca Montgomery of the 

Department of Forest Resources helped 
design the study. Her specialty is the 
physiology of trees, and the study provides 
a unique approach to studying those 
aspects.

“We’re very familiar with the phenology 
of trees—that’s things like the timing of bud 
break in the spring or leaf drop in the fall,” 
Montgomery says. “Phenology is critical 
for understanding how long plants are 
physiologically active. Will warming lead 
to longer growing seasons? If so, which 
species will be able to take advantage of 
the extra time?”

The study will focus on germination and 
establishment of seedlings from seed, as well 
as the growth and survival of older seedlings 
because the juvenile phase is critical to future 
forest composition. “After all,” Montgomery 
says, “it is today’s youngsters who will make 
up tomorrow’s forest trees, and the juvenile 
stage is when trees are most vulnerable to 
the effects of temperature shifts.” If the 
warmed plots have a longer growing season, 
Montgomery will be there to learn which 
species seize the advantage.

“Our idea is that hardwood species might 
gain the upper hand by leafing out earlier 
and capturing sunlight from the other 
species,” she says. “But some of our plots 
are in shade and some are in full sun, so 
that won’t necessarily be the rule. Each 
species’ competitive response to the warming 
temperatures is important.”

Rebecca Montgomery helps establish one of the research plots at the Cloquet Forestry Center with assistance from 
Nicholas Reep and Roy Rich. These plots are located near the boundary between the northern and southern forests 
where changes in species composition will be most noticeable.
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Survival of the forest
The landscape of northern Minnesota is 

still largely forested, so most tree species 
shouldn’t have much trouble moving their 
range—where they typically grow—in response 
to a changing climate. However, the speed 
at which they will migrate is likely much 
slower than the speed at which climate 
will march north. The southern forests 
face greater problems because they are 
fragmented by farms, highways, towns and 
urban development.

There are other concerns as well. Reich 
says, “If an area that once was dominated 
by birch or spruce is now climatically better 
suited for maple or oak, the soil conditions 
may make it impossible for those young oaks 
or maples to survive.”

“What if aspen become less abundant in 
northern Minnesota?” asks Montgomery. 
“Obviously the species won’t go extinct, but 
the forest industry that depends on this tree 
will likely move with it. Or what if the quality 
of water in the Boundary Waters or in Lake 
Superior changes for the worse?”

Their study will simulate 
the effects of a longer 
g rowing season and 
hotter, more drought-like 
conditions. The question 
is whether that will reduce 
the mortality of temperate 
species by eliminating 
some killing frosts, while 
increasing the mortality 
of the boreal species by 
making summer droughts 
worse. Also, will the warmer 
conditions allow the better-
adapted southern species 
to grow faster than northern 
species that prefer cooler 
and wetter conditions?

Rich, Reich and Montgomery are eager to fill 
the gaps between theory and understanding 
with scientific data. “Our assumption is that 
current forest borders exist because southern 
tree species cannot move northward due to 
cold temperatures, and that northern tree 
species can’t compete with the southern 

species where it is a bit warmer to the 
south,” Montgomery says. “However, there’s 
surprisingly little data available to test these 
ideas. We aim to resolve those questions.”  
n

www.cfans.umn.edu/Solution-Driven_Science_Symposium.html

DON’T MISS IT!
Join us for a one-day symposium 
featuring speakers with decades of 
research and experience with boreal 
forests and issues from ecosystem 
function, biosphere-atmosphere 
interactions, forest ecosystem 
health, biodiversity conservation 
and resource management.

Register for this free event 
on the website below.

Tuesday, December 2, 2008

Continuing Education  
Conference Center

NORTHERN FORESTS IN A CHANGING ENVIRONMENT
What will the future hold?What will the future hold?

The research will focus on the survival and growth of seeds and seedlings—the 
stages when the young trees are most vulnerable to changes in temperature. 
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About Face
Schneider tracks the changing faces of outdoor recreation

It must be the video games. But then, 
there’s also soccer—and T-ball, ballet 
and music lessons. So maybe it’s the 
crazy, busy schedule. 

Whatever the reason, something is 
keeping more people, and generally 
younger people, inside and away from 
Minnesota parks and outdoor recreation. 
In recent years, state and national 
parks have drawn ever fewer visitors, 
and the state has issued fewer fishing 
and hunting licenses. Most outdoor 
recreational activities in Minnesota have 
seen decreasing participation. 

Following these trends is Ingrid 
Schneider (’90–B.S., scientific & technical 
communications; ’92–M.S., forestry 
recreation), director of the University of 
Minnesota Tourism Center and professor 
in the Department of Forest Resources, 
who works with researchers and 
communities to figure out why times 
are changing and, hopefully, how to 
change with them. 

“Evidence points to an ongoing and 
fundamental shift away from nature-
based recreation,” Schneider says. 
“But we do know that more than 30 
percent of Minnesotans do participate 
in all sorts of outdoor activities, and the 
majority of Minnesotans believe outdoor 
recreation is important to them and to 
the economy.”

In fact, not all outdoor activities are 
experiencing a decline—All-Terrain 
Vehicle (ATV) sales have been increasing 
since the mid-1990s, and Minnesota 
is one of the top ten states in ATV 
participation. It is the users who have 
changed, and they’re getting older. In 
the past, adults under age 35 reported 
the highest per capita recreation hours; 
in a more recent survey, that group 
reported fewer hours than adults from 
35 to 54. 

Parks and recreation managers have 
been left with the challenge of appealing 
to the sensibilities of new audiences, 
leading to the evolution of activities 
designed to ease access and engage the 
video game generation. Geocaching, 
for instance, provides participants with 
GPS equipment for an outdoor treasure 
hunting game. But Schneider thinks 
there may be more to the trends than 
generational impacts.

“I think supporting and adding 
complexity to the issue is a diversified 
population,” Schneider says. “The face 
of Minnesota is changing. In order to 

be successful, Minnesota recreation 
opportunities will have to change with 
it.”

Schneider predicts that a next step 
for recreation managers will be to 
understand and plan for a more culturally 
diverse Minnesota. New studies will 
have to consider communicating to 
groups with different needs, different 
recreational traditions, language 
barriers and perhaps a perceived sense 
of unwelcomeness. 

What new activities and technologies 
will evolve from this next stage of 
development for Minnesota’s lakes and 
parks? Schneider says that while efforts 
now are focusing on making outdoor 
recreation available and accessible for 
groups that may not have grown up 
knowing how to fish or camp, the long 
term is just too hard to predict—for 
example, who could have foreseen 
heliskiing?

“If only I had a crystal ball,” she says. 
“We see the population projections. 
The next generation is going to look 
different, both in their participation 
and their characteristics. Recreation 
managers will be successful if they can 
be attentive to their visitors and their 
non-visitors alike.” –Sara Specht
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Cuban agriculture from the inside out
Late in her senior year Lisa Kissing, an environmental science major with an emphasis 

on agroecology, read an article about how Cuban agriculture has become self-sustaining 
without the use of petroleum. “I wanted to study how Cuba did it,” she recalls.

Kissing, who is fluent in Spanish, approached CFANS leaders and learned that Cuba 
has restricted educational exchanges. The University 
of Minnesota still has a license to send students to 
Cuba, although the process is bureaucratic. The easy 
part was paying for the trip, thanks to the Katherine 
E. Sullivan Scholarship that enabled her to have a fifth 
year of undergraduate study in another country.

“I studied under top researchers, and lived and 
worked among the farmers,” she says. “It was an 
incredible opportunity to learn about low input, 
sustainable agriculture, and it has opened more 
career options for me.”

 For a multimedia presentation about Kissing’s 
experiences, go to http://giving.umn.edu/extras/cuba_slideshow/index.html

A state-of-the-art laboratory on the 
St. Paul campus for studying exotic plant 
pathogens was given final approval 
in June by the U.S. Department of 
Agriculture’s Animal and Plant Health 
Inspection Service. It’s one of only three 
such university facilities in the nation. 

Scientists will use the Plant Pathology 
Research Facility to research pests that 
cause diseases such as Asian soybean 
rust, Ug99 stem rust in wheat and sudden 
oak death.

The university’s Minnesota Agricultural 
Experiment Station and the Minnesota 
Department of Agriculture will jointly 
operate the facility. Research in the 
highly secured building will focus on 
plant pathogens that could damage 
crops or forests if they were introduced 
to Minnesota. Plant pathogens can be 
inadvertently spread by wind, travelers, 
food products or shipping, or deliberately 
spread to cause economic, political or 
human health problems. Special security 
and air filtration systems in the new 
facility will ensure the pathogens aren’t 
released into the environment.

The lab is the final piece of a $24 million 
plant growth facilities project at the U of 
M that includes classrooms, 15,000 square 
feet of growing space in state-of-the-art 
greenhouses and the Insect Quarantine 
Facility. The Insect Quarantine Facility, 
opened in 2003, allows researchers 
to analyze the potential usefulness 
of beneficial insects in the control of 
soybean aphids, buckthorn, garlic 
mustard and other pests.

BL3 facility gains 
final approval

Environmental science major Lisa Kissing went to 
Cuba to study low-input, sustainable agriculture. 

Princess Kay is 
from CFANS—for the 
second year in a row

Kristy Mussman, an applied economics major from 
Claremont, Minn., is the 2008 Princess Kay of the Milky 
Way and will be the dairy industry’s Minnesota goodwill 
ambassador for the coming year. 

 Four of the 12 finalists for this year’s crown are CFANS 
students, including Mussman, Megan Reeck, Brenda 

Reiter and Laura Weisz. As is tradition, they all had their likenesses sculpted in butter 
at the Minnesota State Fair. 

Mussman was crowned by Ann Miron, the 2007 Princess Kay, who’s also a student 
at CFANS. The Midwest Dairy Association sponsors the Princess Kay program. 
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Greg Cuomo named associate dean
Greg Cuomo has been named CFANS Associate Dean for 

Extension. In his new role, Cuomo will lead Extension programs 
related to food, agriculture and natural resource sciences, assuring 
that interdisciplinary programs are targeted to the public’s critical 
issues. He’ll also lead efforts to internationalize Extension programs 
and faculty, and will be responsible for CFANS capital planning and 
initiatives. Cuomo joined the Department of Agronomy and Plant 
Genetics as a faculty member in 1996 and has held leadership roles at UMore Park and 
the West Central Research and Outreach Center in Morris.
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Scientist honored for buckthorn vision 
Buckthorn hedges on the St. Paul campus are now officially the “Matt Moore Buckthorn Plots,” in honor 

of the plant pathologist who fought to plant them in the 1950s. The official naming ceremony was held 
July 2, during the International Oat Conference, which was hosted by the University. 

The hedges are used by cereal disease researchers from around the world. Buckthorn is an alternate 
host for crown rust disease, which can devastate oat crops, but plant pathologists and breeders need 
buckthorn to test new oat varieties for disease resistance. Moore’s proposal to plant buckthorn on 
campus was controversial because of fears that the buckthorn would allow plant diseases to spread. 
But he persisted and the research plot was planted in 1953. Moore, who died in 1985, was a professor 
in the plant pathology department from 1932 until 1973 and was internationally known for his work 
on cereal diseases.

Princess Kay (just photo and cutline)

Oat researchers from around the world attended the 
dedication of the Matt Moore Buckthorn Hedges and 

explored the nearby test plots.

Vernon Ruttan, 84, 
a Regents Professor Emeritus 
in the Department of Applied 
Economics, died Aug. 18 
after a short illness. He was 
well known for his work in 
economic development, 
agricultural and resource 

economics, and science and technology 
policy. He officially retired from the 
university in 2000 but continued his 
research and writing, maintaining an 
office at the university until just before 
his death. 

 Ruttan’s career at the university 
began in 1965, when he became head of 
the applied economics department after 
teaching at Purdue and the University 
of California-Berkeley, as well as work 
with President Kennedy’s Council of 
Economic Advisors and the Rockefeller 
Foundation’s International Rice Research 
Institute.

He also was a member of the National 
Academy of Sciences and the Council 
on Foreign Relations, as well as a 
fellow of the American Association for 
the Advancement of Science and the 
American Academy of Arts and Sciences, 
among many associations.

G. Edward Schuh, 77, died 
May 4. He was an expert in the areas 
of economics and agriculture, with 
particular interest in agricultural and 
food policy, economic development, 
international trade, and exchange rate 
policy. He held joint appointments in 
the University’s Humphrey Institute 
of Public Af fairs, Depar tment of 
Applied Economics, and Department 
of Economics. He was a former head of 
the Department of Applied Economics 
and former dean of the Humphrey 
Institute. 

In addition to his academic career, 
Schuh worked in government and policy 
positions, including as a former director 
of agriculture and rural development 
for the World Bank, as senior staff 
economist on President Ford’s Council 
of Economic Advisors and as Deputy 
Undersecretary for International Affairs 
and Commodity Programs at the U.S. 
Department of Agriculture. He was 
named a Regents Professor in 1998 and 

was named a recipient of the university 
President’s Outstanding Service Award 
just before he died.

For his work in developing agricultural 
economics research and teaching 
institutions in Brazil, Schuh received 
Brazil’s highest scientific award, the 
National Order of Scientif ic Merit, 
Gra Cruz, the equivalent of the U.S. 
Presidential Medal of Freedom. 

Former Bell Museum of Natural 
History director Harrison “Bud” 
Tordoff, 85, died July 23. Tordoff, 
who direc ted the museum from 
1970 to 1983, is widely 
credited with returning 
the peregrine falcon from 
the brink of extinction. He 
will be remembered at a 
memorial service on Sept. 
20 and a special exhibit of 
his work will be shown at 
the Bell through Sept. 30. 
The exhibit, developed 
in cooperation with the 
university’s Raptor Center, 
features dioramas, interactive displays 
and art illustrating the story of the bird’s 
comeback. 

CFANS remembers three innovators
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Scientists trying to stop the spread 
of a deadly race of the wheat stem rust 
fungus known as Ug99 recently got 
significant financial help from the Bill 
and Melinda Gates Foundation. The 
Durable Rust Resistance in Wheat project 
is headquartered at Cornell University 
and is funded by a $27 million grant 
from the Gates foundation. The project 
has 15 partner organizations and will 
involve scientists from CFANS and the 
U.S. Department of Agriculture’s Cereal 
Disease Lab on the St. Paul campus. 

Ug99, so named because it was first 
found in Uganda in 1999, has spread 
beyond Africa and into the Middle East. 
Scientists estimate that more than 70 
percent of all wheat is vulnerable to the 
rust. Nobel Peace Prize laureate and 
CFANS alumnus Norman Borlaug has 
advocated strongly for increased funding 

and research efforts, calling the rust the 
most significant threat to the world’s 
food supply in decades.

CFANS scientists will lead research on 
several of the project’s key objectives: 
finding new sources of rust resistance 
in wild varieties of wheat and barley; 
exploring why rice is immune to rust; 
and developing genetic markers for 
transferring rust resistance in wheat. 
Brian Steffenson, a professor in the 
Department of Plant Pathology, is leading 
the research in St. Paul, together with 
yue Jin, a scientist at the Cereal Disease 
Lab and Jim Anderson, a professor in 
the Department of Agronomy and Plant 
Genetics.

Meanwhile, a threatened funding cut 
to USDA Cereal Disease Lab research on 
Ug99 appears to have been averted, 
thank s in par t to U.S. Sen. Amy 

Klobuchar, who visited the lab in May. 
A provision to restore the funding is 
pending in the Senate.

To read more about Ug99 research 
in CfAnS, see the fall 2007 issue 
of Solutions, which is online at  
www.cfans.umn.edu/solutions.

Wheat stem rust research gets $27 million boost

Join N
ow

!

Become a member and support the Bell Museum’s work in environmental education,
scientific research, and the arts. Enjoy free admission and discounts on programs and
special events. For information: www.bellmuseum.org or 612-624-0089.
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Yue Jin (right) explained the research to U.S. Senator  
Amy Klobuchar and her aide, Dave Frederickson.
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Editor’s note: The University of Minnesota has 
long been a powerhouse in national food product 
development student competitions. Since 1991, 
Minnesota teams have won three championships, 
tying for the most wins with Cornell and the 
University of Wisconsin. 

Teams compete by creating a new food —from 
concept to figuring out how their product would be 
manufactured, marketed and distributed—much 
like a commercial product development team. 

Every spring, six finalist teams are chosen from 
across the country. The finalists produce samples 
of their food product, develop a business and 
marketing plan and present it at the Institute 
of Food Technologists’ annual meeting. Judges 
choose a winner based on the quality of the 
product and presentation. 

This is the story of how the 12-member Minnesota 
team prepared for the 2008 competition in New 
Orleans after its product, “PB&J ediballs”— 
snack-sized whole-wheat pita bread filled with 
tiny balls of peanut butter and jelly—was named 
a finalist for the contest.

April 23:
Today’s mission: fine-tuning the taste and 

appearance of BB-sized peanut-butter balls. 
Yesterday’s work group made a batch of pitas, 
tomorrow’s group will make jelly balls, and 
this weekend, PB&J ediballs will be taste-
tested by a focus group of preteens. 

The McNeal Hall food preparation lab looks 
sort of like a really, really big home kitchen, 
or a series of 16 smaller open kitchens, one 
next to another. Four team members—the 
team is split into three smaller lab groups 
that meet on different days—hover over the 

By Becky Beyers

Laura Folts fine-tunes the formula for making the   
    pitas that will hold the balls.

M
aSh!

BAKE!

slice!

By CFANS Food Product Team
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counters and cooktops near the back of the 
room, grabbing ingredients out of coolers and 
boxes and rummaging around the cupboards 
for tools and bowls. 

Team co-captain and master’s in food 
science student Laura Folts goes over the 
day’s agenda and the latest version of the 
peanut-butter ball formula and instructions. 
Yesterday’s group ran into trouble when 
they tried to make the bread sweeter—the 
added sugar took all the puff out of the pitas 
and now they’re crunchy instead of soft. 
An earlier version will be used for the taste 
test, and next week the student scientists 
will figure out how to make the bread both 
puffy and sweet. 

The peanut-butter formula also has gone 
through several incarnations to get the right 
consistency and taste. “For a long time, they 
tasted horrible, so now we’re trying to work 
on flavor,” without losing the form, says team 
member Ashley Bents, a junior majoring in 
food science. 

Regular peanut butter doesn’t form balls—it 
has too much fat—so the team members 
are starting from scratch, measuring the 
ingredients of peanut butter in milligrams. 
First, the water, sugar, salt, sodium citrate 
and an emulsifier are stirred in; then, sodium 
alginate and finally the key ingredient, 
defatted peanut flour. 

Everything is done on a small scale as the 
team fine-tunes its product, but the formulas 
and techniques are designed so they could 
be translated to manufacturing scale if the 
product were actually going to be produced 

and marketed. Following a formula for a 
product like this is different from just following 
a recipe: measurements are more precise, 
and along with taste and appearance, the 
food scientists have to consider things like 
shelf life, preventing spoilage and making 
a product that a specific group of people 
will want to buy.

For now, double boilers heat the mixture 
to 80 degrees, at which point Bents and 
teammate Sarah Holton use small syringes to 
drip tiny droplets into a clear bowl filled with 
a solution of calcium chloride and water. If 
all goes well, the droplets form into BB-sized 
balls of peanut butter. 

Today, all does not go well. 
Nobody has quite mastered the eye-

dropping technique, and the droplets look 
more like tadpoles than BBs, causing Brian 
Folger—a sophomore food science major 
and the only male team member—to joke 
that maybe the product name ought to be 
changed to “‘PB&J Intestines,’ because kids 
like gross stuff.”

Eventually, the techniques and formulas 
are refined to make enough balls for the 
taste test. 

April 28:
Co-captain and food science Ph.D. student 

Catherine Lee starts the weekly team meeting 
with a report on the previous weekend’s 
focus group taste test. Seven girls ages 10 
and 11 sampled ediballs, and while they said 
they would have liked sweeter bread, they 
pronounced the product “the bomb”—high 

praise from their demographic.
A possibly troubling development, however, 

is that the grape balls seemed to lose flavor 
between when they were made and the 
taste test. That’s going to require further 
investigation.

For now, the team has to focus on a 
20-page paper describing how ediballs would 
be commercially financed, manufactured, 
packaged, marketed and distributed. The 
paper is being written in sections by sub-
groups, with Folts and Lee responsible 
for putting the sections into a cohesive 
and readable package. While the actual 
competition is still nearly two months away, 
the paper deadline is coming soon—as are 
final exams, the end of the semester and 
graduation for three of the 12 team members. 
Folts will be leaving town to start a new job, 
and Lee faces four weeks of grueling Ph.D. 
exams, so they strongly encourage the rest 
of the team to meet its deadlines.

After ironing out a few details about the 
paper, the discussion turns to publicizing and 
organizing a fund-raising event at Noodles & 
Co.’s East Bank restaurant, which will give 
the team 10 percent of its receipts over a 
four-hour period in exchange for members 
working as volunteer servers during that 
time. 

Taking the whole team to New Orleans, 
including hotel rooms, airfare, conference 
registration and other expenses will run just 
under $9,000. Organizations like the local 
chapter of the Institute of Food Technologists 
contribute, as do some food science and 

Catherine Lee, left, and Ashley Bents 

...bake the final batch of pitas  
     before the team heads to  
  national competition. 

Team members carefully measure and pack 
ingredients to take to New Orleans.

Ashley Bents and Jacquelyne    
         Koch narrate the PowerPoint   
  presentation at the competition.

hello pitas!

Photos by David Hansen & courtesy Institute of Food Technologists.

To watch video of the product development team creating pB&J Ediballs in the lab, visit Solutions online at www.cfans.umn.edu/solutions.
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nutrition department faculty members. But 
the fund-raiser will help, and Lee says later 
that at least half of team members’ expenses 
will be covered. 

May 7:
Today’s group has two tasks: Figure out 

why the jelly balls are losing flavor—and 
how to remedy that—and to make both 
kinds of balls for an upcoming photo shoot. 
The photos will be used for the poster and 
PowerPoint presentations at the New Orleans 
competition. 

The group will try different formulas to fix 
the jelly problem: one has more sugar and 
citric acid; another will use a combined 
10 percent sucrose/aspartame mix. The 
problem seems to be in retaining the flavor, 
and adding sweetness without making the 
balls too sweet will solve it, Lee says. “It’s 
not the flavoring—you can still smell it, so 
that’s not the problem. It’s the sweetness; 
when you lose sweetness, people tend to 
perceive it as a loss of flavor.”

After a few tries, with Folger and team 

member Catrin Tyl, a 
first-year Ph.D. student, 
struggling with eyedropper 
technique to get the 
grape mixture to form 
perfectly round balls, the 
group decides that the 
aspartame-added test 
batch tastes best. The 
balls will be refrigerated 
for a few days to test 
flavor retention.

Meanwhile, Bents and 
Sarah Reiner, a second-
year master’s student, 
are working on making 
jelly balls that look like 
different flavors, to be 
used for the photo shoot. 
Even though appearance 
is all that counts for this 
batch, the process is the 
same: first, water, juice 
concentrate, sugar, citric 
acid and sodium citrate 
are blended together. 
Next, sodium alginate, 

xanthan gum, and inulin are added slowly 
and blended. The mixture gets heated, both 
as a safety measure and to activate some 
ingredients, and then eye-dropped into 
a solution of 1 percent calcium chloride, 
where it forms round balls. The balls then 
get rinsed in cold water. 

The team needs jelly balls that look like 
strawberry, banana and peach flavors; while 
PB&J ediballs would initially be available only 
in grape, the paper and poster explain that 
the product line could be expanded. 

Strawberry is easy: red food coloring does 
the trick. For banana, yellow coloring isn’t 
creamy enough, Reiner says, but adding a 
little caramel coloring solves that problem. 
Peach is a tougher color—it takes a few tries, 
but then Bents and Reiner figure out that 
they can do “peaches and cream”—peachy 
colored balls mixed with white ones colored 
with flour and water.

Throughout the session, talk turns to the 
competition in New Orleans—last year’s 
winner, Michigan State, is back in the finals 
with something called “Ready to Dough”—and 
to next year’s product development team. 

Her teammates ask Bents if she’s ready 
to be captain next year, and while she’s 
interested, she says she worries about the 
time commitment. While the intense product 
development work takes place in spring, the 
team has to work on a proposal in the fall 
that will determine whether it makes the 
cut as a finalist. 

Team members don’t have to be food 
science and nutrition students, but this year 
all of them are; four are Ph.D. candidates, 
three are master’s students and five are 
undergraduates. 

Cooking skills are not required. “Some 
people on the team can’t cook to save their 
lives,” Bents confides, but their knowledge 
of microbiology or marketing, for example, 
helps contribute to the team. 

Team members also rely on the expertise 
of faculty and alumni. Last year’s team 
captain, for example, helped resolve an early 
chemistry issue, and food scientists at local 
companies also offered advice. “It’s like the 
real world,” Folts says later. “If you can’t figure 
something out, you ask for help.” 

June 27:
It’s the day before the team leaves for 

competition, and plenty of last-minute details 
remain. 

The poster—which consists of two panels, 
each about 8 feet tall—is done, and Lee has 
almost finished fine-tuning the presentation 
slides. At the competition, Bents and Jackie 
Koch, another junior food science major, will 
do the presentation, and then the rest of 
the team will join them on stage to answer 
questions. 

Along with catching up on summer jobs 
and internships, team members focus on 
packing for New Orleans, and on making 
pitas. The pitas are being made in advance, 
but the peanut butter and jelly balls will be 
made on site. This adds complications: for 
one, using different water could affect the 
composition of the balls. So Reiner is filling 
up two plastic sport bottles with water 
from the McNeal Hall lab; they’ll have to 
be in checked baggage because of airline 
restrictions. 

Lee packs cooking equipment in a box, 
checking each item off her list, while 

Brian Folger, left, and Savitha Krishnan measure ingredients and double-bag 
them before departing on the trip. 
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the others carefully measure two sets of 
ingredients for both the peanut butter and 
jelly balls. Each is meticulously labeled and 
double-bagged in plastic. The ingredients will 
be put in two different checked bags, just in 
case someone’s luggage gets lost. 

An earlier quandary about what team 
members will wear has been resolved. 
Everybody will wear khaki pants and purple 
polo shirts—the colors of peanut butter and 
jelly—for part of the presentation. Bents’ 
mother has even embroidered the PB&J 
ediballs logo on the shirts. 

Again, the pitas are not cooperating. Team 
member Mary Orsted, a master’s degree 
student in nutrition, has mixed up two batches 
of dough, one with rapid-rise yeast and one 
with regular yeast. She rolls out the dough, 
uses a biscuit cutter to make the circles, then 
races around one of the kitchen islands to 
where Bents is waiting with a spray bottle 
full of water (spraying the pan with water just 
before it goes into the oven helps the pitas 
steam-cook). Bents squirts the pan, Orsted 
lays the dough circles on the pan and pops 
them into a preheated oven. 

“Cross your fingers that they puff,” she 
says. Three minutes later, they come out of 
the oven and are sprayed with a water-sugar 

mix—which resolves the earlier problem of 
not enough sweetness. But the first batch 
doesn’t puff, and the second batch comes 
out puffier but a little charred. 

After a few minor adjustments, the pitas 
finally come out puffy and sweet. Everything 
else has been packed, so the pitas are sliced 
in half, packaged and checked off the to-go 
list. Cell phone numbers and flight arrival 
times are exchanged and plans are made for 
last-minute rehearsals of the presentation 
once everyone arrives at the hotel. 

It’s showtime for PB&J ediballs. 

Epilogue:
PB&J ediballs came in third at the competition, 

behind Michigan State’s “Ready to Dough”—
allergen-free cookie dough made with whole-grain 
quinoa flour—and the University of Illinois team’s 
“Dream Pie Bars,” a frozen treat with a cream-
filled center and coated with graham cracker 
crumbs.

The judges’ comments about the taste of the 
product and their scores in the product sample 
category of competition seemed to show that 
they didn’t care for PB&J ediballs’ flavor, Lee 
said later. The five judges gave overall scores 
ranging from 204 to 232 out of a possible 250 
score.   n

laura folts – Team Captain 
Food Science Graduate (Masters) 
Second year (graduated in May)

Catherine lee – Team Captain 
Food Science Graduate (Ph.D.) 
Third year

Ashley Bents 
Food Science Undergraduate 
Senior

Brian folger 
Food Science Undergraduate 
Junior

Sarah Holton 
Food Science Undergraduate 
Senior

Jacquelyne Koch 
Food Science Undergraduate 
Senior

Savitha Krishnan 
Food Science Graduate (Ph.D.) 
Fourth year

laura Meyer 
Food Science Undergraduate 
Senior (graduated in May)

Mary orsted 
Nutrition Graduate (Masters) 
Second year 

Sarah reiner 
Food Science Graduate (Masters) 
Second year (graduated in May)

Amy Tran 
Food Science Graduate (Masters) 
Second year 

Catrin Tyl 
Food Science Graduate (Ph.D.) 
Second year

The

2008
TeamDevelopment
Product

Team co-captains Laura Folts, left, and Catherine Lee answer questions at the national presentation. 
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Making Tough Choices
Phil Pardey’s work guides strategic investment in agriculture

He told us so.
For years, Philip Pardey has been 

sounding the alarm that cutbacks in 

the growth of spending on agricultural 
research and development around the 
world could lead to more hungry people 
and higher prices for food.

Now that his predictions are coming 
true, Pardey (‘86–Ph.D., agricultural 
economics) is stepping up his efforts 
to promote more strategic funding 
for agricultural research. Along with 
Dr Stanley Wood at the International 
Food Policy Research Institute (IFPRI) 
in Washington D.C., Pardey co-leads 
the HarvestChoice project, a multi-year 
undertaking aimed at guiding strategic 
agricultural investments in Africa and 
South Asia. It’s funded by a grant from 
the Bill and Melinda Gates Foundation 
and is managed jointly through the 

International Science and Technology 
Practice and Policy (InSTePP) center in 
CFANS and IFPRI.

Recent rising food costs and shortages 
in some parts of the world were “totally 
predictable,” Pardey says. Population 
growth and rising per-capita income 
in developing countries, along with a 
slowdown in agricultural productivity 
growth coupled with a drawdown 
in global food stocks, are primarily 
responsible, he says. “No one has been 
paying attention to the supply side; 
buffer stocks (of grain) were a cushion 
in past years, but now the cupboard is 
almost bare.”

Increasing the world’s food supply, 
however, is harder than it sounds. 

The Minnesota Landscape Arboretum is part of the College of Food, Agricultural and Natural Resource Sciences at the University of Minnesota.

Experience the natural essence of fall at the Arboretum. 
Fall color alerts 952-443-1400 x 5010 or arboretum.umn.edu

‘Shades of Fall’ Nature Walks
Oct.  4, 8 & 18 ; 8:30-10:30 a.m.
$5. Meet in Ordway Parking Lot. 
Oktoberfest Gourmet Dinner
Oct.  9; 6:30 p.m.
Oswald Visitor Center Restaurant
5-course dinner. Wine and beer 
pairings. $80 member/$85 
non-member. 
Call 612-624-7173 for reservations.

Cooking with Local Celebrities 
Series
Oct. 23, Sue Zelickson, WCCO 
Radio
Oct. 30, Peter Olin, former 
Arboretum Director 
$60 member/$70 non-member
To register call 952-443-1422 or 
www.arboretum.umn.edu/learn.aspx

WHAT’S HAPPENING THIS FALL 3675 Arboretum Drive • Chaska, MN

Weekend Family Fun: 
“Mini-Pumpkin Heads”
Noon-4 p.m., Learning Center
Pumpkin Carving Demonstration
1-3 p.m., Oswald Visitor Center

“Bill’s Big Pumpkins” 
Documentary Screening
1 & 2:30 p.m., MacMillan Aud.
“Ar-BOO-retum”
Oct.  31; 8 a.m.-6 p.m.
Free admission for visitors in costume. 
Visit the Gift Store for a free trick or 
treat. 

A SYMPHONY OF FALL COLORS – SEPTEMBER 27 - NOVEMBER 2

PUMPKIN PALOOZAPUMPKIN PALOOZA
WEEKEND OCT. 25-26WEEKEND OCT. 25-26
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Applied Economics professor Philip Pardey works with 
farmers around the world to help increase agricultural 

production and food supplies.
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Agricultural research and development on a global scale led to 
massive increases in crop yields and productivity in the 1960s 
and ’70s—and saved millions of people from starvation—but 
investment in such research has slowed dramatically since about 
1990. 

HarvestChoice recently launched an updated website  
(www.HarvestChoice.org) that combines geo-referenced 
demographic, agroecological, crop productivity and technological 
data from around the world—frequently down to the household 
level—so that scientists can compare how introducing new 
agricultural technologies, for example, might affect people on 
both micro and macro levels.

The highly sophisticated site combines maps and massive 
amounts of statistical data on every possible aspect of growing 
and selling crops. It also allows users to learn more about issues 
like regulation, technology and intellectual property rights that 
affect the generation and rate of uptake of new agricultural 
technologies. 

Even though HarvestChoice paid the cost to develop the site, it’s 
all there, available to anyone with a Web connection. “We want 
to be very transparent with our data and our results,” Pardey 
says. That allows users to create comparisons or scenarios of 
their own. 

“The whole idea is to show what the likely consequences of 
changes might be, so that we’re not just throwing money at these 
problems, but investing intelligently in science for development,” 
Pardey says. 

Agricultural research and development is a slow process, 
often with lags of many decades between the time research is 
undertaken and its effects are felt via improved crop yields. That’s 
why it’s so important for these strategic research investment 
decisions to be made now about where best to invest in R&D, 
Pardey says. 

“Across the world, there’s been a ratcheting down of R&D that’s 
been going on for decades, since the ramping up that we saw in 
the early 1960s and ’70s,” Pardey says. “The question now is, are 
we going to repeat the same mistakes?” –Becky Beyers

www.cfans.umn.edu/siehlprize

The Siehl Prize for Excellence in Agriculture  
is requesting nominations for the 2009 awards  

for outstanding contributions to agriculture and  
the alleviation of world hunger.

Recipients are chosen in three categories: knowledge, 
production agriculture and agribusiness.  

Recipients receive a $50,000 award as well as  
a sculpture and lapel pin designed by Minnesota artist 

Thomas Rose specifically for the Siehl Prize.

NOMINATION DEADLINE EXTENDED
to December 1, 2008.HarvestChoice’s 

website makes  
all the project’s data 
available to anyone.
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DiscoveRcFAns
From engravings by 18th century naturalists to the 

digitized photographs of today’s most celebrated 
wildlife photographers, the legacy of natural-history art 
in America comes alive in “Art of the Wild,” an exhibit 
featuring Minnesota’s Federal Duck Stamp winners, open  
Oct. 7 through Jan. 4 at the Bell Museum of Natural History. 

The museum’s exhibit kicks off a month of activities across 
Minnesota and the country honoring the 75th anniversary of 
the Federal Duck Stamp program, the country’s oldest, most 
prestigious wildlife art competition. The stamp, created in 
1934 as a license for migratory waterfowl hunters, is also one 
of the U.S. Fish and Wildlife Service’s most visible wetland 
conservation tools, with proceeds going toward the purchase 
or lease of wetlands for waterfowl habitat. 

“Art of the Wild” features more than 100 original paintings, 
illustrations, watercolors and photographs from regional and 
national artists. The exhibit also features original paintings by 
Minnesota’s 15 duck stamp artists including multiple winners 
James, Joseph and Robert Hautman—the only brothers to 
win the Federal Duck Stamp contest. 
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cFAns
To the uninformed observer, a ruffed 

grouse leads a pretty boring life that 
mostly involves long periods of sitting 
quietly on the woodland floor.

But look closely and the grouse’s 
habits—where it chooses to live, how 
it finds mates and how it’s affected by 
environmental changes—could be an 
important factor in how Minnesota’s 
forests are managed in the future. 

That’s why Lorelle Berkeley (’99–B.S., 
ecology, evolution, and behavior) is 
tracking the grouse so closely. She’s in 
the middle of a four-year project focused 
on grouse’s habitats and mating habits. 
She’s videotaped many hours of grouse 
life at the Cloquet Forestry Center to see 
exactly why grouse choose the locations 
they do. She and her assistants also 
survey the birds’ territory, population 
trends and reaction to environmental 
variables such as weather. 

Her project ’s underlying goal is 
to inform policy and management 
decisions about both forest and wildlife 
management in northern Minnesota. 
Some conservationists would prefer a 
strategy of establishing more conifers 
and fewer aspen trees, in an effort to 
return the forest to what it looked like 
100 to 150 years ago. Because grouse 
prefer aspen forest as habitat, such a 
decision likely would affect the game 
bird’s population, and that possibility 
concerns hunters and wildlife managers 
alike. 

Berkeley is a Ph.D. student in natural 
resources science and management and 
holds the Leigh H. Perkins Fellowship in 
Wildlife Management. 

She wouldn’t be able to complete 
the research without the Perkins 
fellowship, she says. “It’s really hard to 

get funding for game bird research.” 
Most organizations are more interested 
in funding research on endangered 
species, and the ruffed grouse isn’t in 
that category.

Leigh Perkins, Sr., retired chairman of 
the Orvis Co., has long been a supporter 
of the Department of Fisheries, Wildlife 
and Conservation Biology. He also 
contributed to the establishment of the 
Gordon Gullion Endowed Chair in Forest 
Wildlife Research, which is named for 
the late professor and world-renowned 
expert on ruffed grouse. The Perkins 
fellowship is awarded to an outstanding 
student who works with the Gullion 
chair holder, currently R.J. “Rocky” 
Gutiérrez. 

 Perkins says he supported the Gullion 
Chair and the fellowship because of his 
lifelong interest in wildlife issues and 
because of his close friendship with 
Gullion, who led the Cloquet forestry 
wildlife project for 32 years. Perkins was 
awarded an honorary doctor of laws 
degree from the College of Natural 
Resources in 2001. 

Berkeley says her research will involve 
one more year of in-field data collection, 
but the hours of tape already collected 
will prove invaluable. “We’ll have good 
data, and I hope that we can lend some 
insight on why the grouse behave the 
way they do.” – Becky Beyers

The Secret Life of the Ruffed Grouse 

Lorelle Berkeley, right, and her team of field assistants—Travis Flatt, Michael Ingrassia, Natasha 
Gruber and Teresa Drury—track the movements of the ruffed grouse at the Cloquet Forestry Center.
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Alumni Update
A message from CFANS Alumni Society President Keith Wolf

Editor’s note: Keith Wolf is the 2008–
09 president of the CFANS Alumni Society 
Board. For this issue, he’s guest-writing for 
Alumni Society Director Mary Buschette. 

If you’re like me, your connection to 
the College of Food, Agricultural and 
Natural Resource Sciences began while 
you were an undergraduate student in 
one of the numerous disciplines offered 
by the college. Today’s fast-changing and 
global economy means that a lifelong 
commitment to education and to 
building relationships at CFANS is more 
important than ever. 

As an undergraduate student majoring 
in Agricultural Business Administration 
on the St. Paul campus in the late 
1970s, I witnessed firsthand agriculture 
at a pinnacle of prosperity. Domestic 
production was “fencerow to fencerow” 
and strong export demand for U.S.-
produced grains was led by the former 
Soviet Union. Relatively low interest 
rates and easy access to credit markets 
contributed to escalating farmland 
values and the leveraging of balance 
sheets. 

But this economic boom rapidly 
reversed during the 1980s. Rampant 
inflation and skyrocketing interest rates 
were compounded by a grain embargo 
imposed on the former Soviet Union, 
which led to plummeting farm income 
and farmland values. Accordingly, 
numerous farmers and agribusinesses 
were forced to restructure, exit the 
business, form joint ventures or 
consolidate. 

In the 1990s,  agr iculture was 
trans formed by new f ree trade 
agreements, a revolutionary farm bill, 
technological advancements and vertical 
integration of production and processing. 

The execution of GATT and 
NAFTA opened new global 
markets, especially Asia. The 
1996 Farm Bill decoupled 
government payments 
f rom produc t ion.  The 
introduction of genetically 
modified crop seed and a 
new business model in the 
swine industry accelerated 
c o n s o l i d a t i o n  w i t h i n 
these highly fragmented 
segments. 

Now we may have come 
full circle. While the new 
century has brought on 
a new set of challenges, 
we’re back in an era where 
agriculture and agribusiness 
thrive. Commodity prices 
are high, in part because 
of demand created by biofuels but 
also as a result of low grain stocks and 
increased demands in emerging markets 
such as China and India. Global threats 
mean food safety is a high priority for 
consumers, and organic farming now 
provides opportunities for niche products 
and markets. 

No matter what your major was in 
CFANS or what business you’re in today, 
you’ve probably seen similar cycles. 
But one constant in all this change 
is your connection to CFANS and its 
predecessors. The Alumni Society offers 
numerous opportunities for you to 
reconnect with the college. Whether 
you seek professional networking at 
our First Thursday group, mentoring 
undergraduate students or R&D 
collaboration between industry and 
academia, the Alumni Society provides 

an opportunity for you stay abreast of 
changes in your industry. 

Keith Wolf has spent his career in 
agriculture, finance and cooperatives. He 
currently is Treasury Manager for Land 
O’Lakes, where he is involved in investor 
and bank relations, loan covenant 
compliance and financial reporting. 
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Alumni Update
A message from CFANS Alumni Society President Keith Wolf

 
CFANS Alumni Society 

BOARD OF DIRECTORS
offiCErS: president 

 Keith Wolf, ’79 
president-Elect/ Vp of Alumni 
relations 
 Randy Gutzmann, ’82

 Vp of Academic Excellence  
 Val Aarsvold, ’94 
Vp of resource Development 
 David (Rusty) Nelson, ’69, ’71 
Secretary/Treasurer  
 Alyson Landmark, ’01 
UMAA national Board representative 
 Bonnie Welshons, ’82

DirECTorS:  Jim Carlson, ’93 
Roger Chamberlain, ’74 
Dana Dronen, ’04  
Amy Eppen, ’03 
Kathryn Fernholz, ’97 
Doug Huebsch, ’85 
Brenda Jacob, ’82, ’88  
Dan Kennedy, ’99  
Leah Peterson, ’03 
Grant Wilson, ’01, ’08 
Matt Wohlman, ’03, ’06

EX-offiCio:  CfAnS Dean
  Allen S. Levine, ’73, ’77
 Alumni relations Director 

 Mary Buschette, ’87
 Alumni relations Assistant Director/

past president 
 Darren Lochner, ’96, ’00

 UMAA representative 
 Stacy Hanley

 faculty representatives
  James Anderson, ’87
  Ulrike Tschirner
 CfAnS Student Board representative 

 Megan Hines, ’09
 St. paul Ambassadors representative 

 Matt Boerboom, ’11

www.cfans.umn.edu/2008directors
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Tracy Linbo and Steve Koziolek had no 
idea when they met more than 15 years ago 
that they’d still be friends and colleagues 
today.

But as soon as Linbo —then Tracy 
Johnson—was assigned as Koziolek’s 
mentee back in the fall of 1992, she made 
an impression. 

“Tracy showed up for our first three 
or four meetings with a list of things 
she wanted to ask me about—classes, 
careers, that kind of thing,” says Koziolek, 
who graduated in 1985 with a bachelor’s 
degree in agricultural economics. “That 
really showed me that she was focused 
and dedicated to getting something out 
of this pairing.”

The CFANS Alumni Society mentor 
program connects alumni with students—
usually sophomores or juniors—who want 
to learn more about a particular field. 
Mentors help students answer career-
specific questions, show them the inner 
workings of companies and organizations 

and offer advice on preparing for the 
working world. 

Koziolek and Linbo were part of the 
first group of mentor/mentees. That 
initial group consisted of only a handful of 
mentor/mentees; this fall, Alumni Relations 
assistant director Darren Lochner expects 
to have about 100 pairings for the 2008-
09 year. 

Koziolek and Linbo’s relationship 
grew beyond mentor/mentee to a close 
friendship, they say. “Steve is like the 
older brother I never had,” Linbo says. 
“He’s given me some great advice over the 
years.” Their families have become friends 
as well: Koziolek and his wife were host and 
hostess at Linbo’s wedding.

Along with keeping in touch as friends, 
they now can exchange professional advice 
because both work in the agribusiness 
industry. Linbo is a senior marketing 

manager at Pioneer Hi-Bred in Des Moines 
and Koziolek manages the central business 
unit at Rosens, Inc., which covers Minnesota, 
Iowa, Wisconsin and the Dakotas. 

Their mentor/mentee relationship 
worked from the very beginning because 
both were committed to getting something 
out of it, they say. Koziolek mentored a few 
other students, but none of them were 
willing to put the time and energy into it 
that Linbo did. “It is a commitment; campus 
life is busy and professional life is busy, but 
if you put the effort into a program like this, 
you can build on it.”

Linbo highly recommends that students 
take advantage of the opportunities the 
program offers. “What an awesome 
opportunity,” she says. “If you’re even 
considering this—just do it. you’ll 
get valuable lessons out of it, for both 
people.” 

Learning from Each Other
Mentor pair makes lifelong connection

WAnT To KnoW MorE ABoUT THE MEnTor progrAM? 
See www.cfans.umn.edu/Mentorprogram.html

Tracy Linbo and Steve Koziolek were in the first group of mentor pairs assigned by the Alumni Society 15 years ago. They’re still friends and business colleagues.
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Can You Identify this Photo?

Please tell us who these people are and what they’re doing. Extra points if you remember the score of this game.  
Everyone who sends us the correct answer will be entered in a drawing to win a CFANS coffee mug. Send your answers to 

bbeyers@umn.edu. 
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Last issue’s answer
OK, so apparently we’ve stumped the readers. Not a single guess came in as to who 
these women are and what they’re doing. The answer, according to University Archives, 
is “College women ride a float in the 1941 Ag Royal parade.” So we still don’t know 
exactly who they are; if you do—or if you know what ‘AAW’ stood for in 1941, please 
let us know and we’ll publish the details in a future issue. 

January 24, 2009: 
Minne-College in Florida

April 4, 2009: 
Classes Without Quizzes

June 25, 2009: 
St. Paul Campus Reunion

July 25, 2009: 
Alumni & Friends Reunion in Cloquet

sAve 
the 

DAte!
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3
MILES

between St. Paul 

and East Bank 

campuses via 

the transitway

Approximate number of 
new freshmen on the Twin 
Cities campuses this fall

a c r e s

nUMBEr of rEfErEnCE qUESTionS 
AnSWErED EACH yEAr By THE liBrAriES

540
of land on the St. paul campus

5,200

129,000

6.8
million

APPROxIMATE NuMBER 

OF VOLuMES IN THE 14 

LIBRARIES ON THE TwIN 

CITIES CAMPuS

503
NUMBER

of beds in 
Bailey Hall, 
the St. Paul 

campus 
dormitory

15 of minutes it takes to 
go between the St. 
Paul and East Bank 
campuses on the 
Campus Connector

Sources: University Libraries, University Facilities Management 

BY THE NuMBERS Living and studying on campus

104
TOTAL

NuMBER 
OF 

BuILDINGS 
ON THE 

ST. PAuL 
CAMPuS

NUMBER

Foster the development of future 
professionals in your field

Share your insights and make a 
difference in the life of a student

Network with professionals in 
your field and other industries

Contribute to higher education 
in a meaningful way

Build positive morale by helping 
others grow and learn

Become a Mentor! “I have kept coming back to the 
mentor program because of the 
camaraderie and conversation  
I had with my mentors...their  

input definitely helped me  
choose my career path  

within my major.”
–CFANS Mentor 
Program Student

To learn more, visit www.cfans.umn.edu/mentorprogram
Apply by September 26 for the 2008-09 program.
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FinAnciAlssponsoReDFunds
NewAgRicultuRe

Annette Dowell Scholarship  
This fund for academically promising new full-time 
undergraduate students in CFANS may be used to 
cover the cost of tuition, fees and academic books. 
The award is renewable for three additional years 
and is based on both need and merit. 
Russell V. Stansfield Memorial Scholarship 
Scholarships awarded through this fund will go to 
new, academically promising full-time undergraduate 
students in CFANS, with preference given to those 
from a rural area and who have participated in 4-H 
or FFA. The award is renewable for three additional 
years and is based on both need and merit. 
Curtis and Shirley Pietz Scholarship  
This award is for new students in CFANS who 
demonstrate academic promise, with preference 
given to those from rural areas and who participated 
in 4-H or FFA. The award is renewable for three 
additional years and is based on merit.
CHS Foundation Scholarships  
Multiple scholarships will be awarded each year to 
full-time CFANS students. First preference will be 
given to students with an interest in agricultural-
based cooperatives.

DepARtment oF AgRonomy 
AnD plAnt genetics
Spandl Family Scholarship  
This scholarship goes to a full-time undergraduate 
student in CFANS who is studying agronomy 
and plant genetics. It’s awarded based on both 
need and merit.
Donald C. Rasmusson Fellowship  
Graduate students studying plant breeding and 
genetics in the department are eligible for this 
fellowship. It’s awarded based on merit. 
Ron and Judy Phillips Plant Genetics   
Scholars Fund  
This endowment fund provides funding for 
graduate fellowships and will be matched by the 
21st Century Graduate Fellowship Endowment. 
The funds will support both the Ron and Judy 
Phillips Plant Genetics Fellowship and the Project 
AgGrad Fund. The department may use the funds 
either to support an outstanding graduate student 
or to recruit other worthy students. Recipients are 
chosen based on merit.
Pioneer Hi-Bred Plant Breeding Fellowship 
Two fellowships will be awarded by the department 
each year to full-time graduate students who are 
studying plant breeding. The fellowships are based 
on both need and merit.

DepARtment oF AnimAl 
science 
Midwest Dairy Association Scholarship  
Full-time undergraduate students studying dairy 
science are eligible for this scholarship, which is 
intended to defray tuition costs. It will be awarded 
based on need and merit.

DepARtment oF ApplieD 
economics
Minnesota Council on Economic  
Education Fund  
This fund supports the work of the Minnesota 
Council on Economic Education. 
Sloan Climate Change Workshop Fund  
A workshop on the “U.S. Industry and Climate 
Change: Impacts, Policies, and Responses” was 
funded with assistance from this fund. 
A. Edward Schuh Fellowship  
This fund will provide funding for graduate 
fellowships for Ph.D. students in the Applied 
Economics Graduate Program who have an 
interest in international food and agricultural 
policy. Preference will be given to graduates of the 
Humphrey Institute of Public Affairs.
Department of Applied Economics   
Alumni, Faculty, and Friends Scholarship  
These scholarships will be awarded to CFANS 
undergraduates who demonstrate interest in 
studying applied economics.
Hammill Fund for Economic Education  
The fund will support the Minnesota Council on 
Economic Education, either through investments 
or economic education programs. Some of the 
fund will be used to train students who aspire to 
become economics teachers and to help develop 
economic curricula. 

entomology
Philip Harein Graduate Fellowship  
This fellowship will be awarded to a graduate 
student in the Department of Entomology studying 
structured pest management.

FisheRies, WilDliFe, AnD 
conseRvAtion Biology
Fisheries, Wildlife, and Conservation 
Biology Fund
This fund is to be used at the discretion of the 
department head and may be used for scholarships, 
fellowships, facilities or capital needs.

FoRest ResouRces
Forest Resources Graduate Fellowship  
Graduate students who are awarded this fellowship 
will be selected based on their promise, motivation 
and interest in forest and natural resources as well 
as financial need. Consideration may also be given 
to military veterans or those who have served in 
the Peace Corps. 

Forest Resources General Department  
Support Fund  
Funding will supplement departmental operations 
and programs, including special projects, fellowships, 
scholarships or awards for faculty and staff research 
and teaching. 
Forest Resources Scholarship Fund  
Undergraduate students who are awarded this 
fellowship will be selected based on their promise, 
motivation and interest in forest and natural 
resources as well as financial need. Consideration 
may also be given to military veterans or those 
who have served in the Peace Corps. 

DepARtment oF 
hoRticultuRAl science
Beltrami County Master Gardener Fund  
This fund supports extension activities of the 
Master Gardener Program and may be used for 
scholarships, general operations or programs. 
Gordon and Margaret Bailey Foundation  
Scholarship  
This fund is to be used for undergraduate 
scholarships for students studying horticultural 
science and will be awarded at the department’s 
discretion. One or more scholarships may be 
awarded based on financial need and academic 
merit. 
Richard A. Hamilton Scholarship Fund  
Money from this fund is to be used for 
undergraduate scholarships for students studying 
horticultural science and will be awarded at the 
department’s discretion. One or more scholarships 
may be awarded. 

DepARtment oF soil, 
WAteR, AnD climAte
William Zanner Memorial Fund  
The purpose of this fund is being determined by 
the department and the family of William Zanner, 
a professor in the department who passed away 
in February 2008. 

West centRAl ReseARch 
AnD outReAch centeR At 
moRRis
Walter Mumm ’47 and Arlys  
Mitchell Mumm ’52 Garden Fund  
The Mumm fund will support the planning, 
construction and maintenance of a demonstration 
garden to be housed at the WCROC horticultural 
display garden.  

34



FinAnciAls
Fundraising

Figures do not include the Minnesota Landscape Arboretum or 
the Bell Museum of Natural History

&FActsFigures
CFANS

enRollment
Fall 2007 CFANS enrolled 1,791 undergraduates and  
744 graduate students.

ENROLLMENT BY GENDER:
Male 1,096 44%
Female 1,408 56%

DEGREES AWARDED 
Undergraduate 378
Master’s  99
Doctoral/Professional 69

TOTAL DEGREES AWARDED 546

cFAns expenDituRes By FunDing souRce
*State special research $29,694,237 17%
Grants, gifts and contracts  $48,388,917 28%
Instructional  $21,589,584 13%
Other income  $24,502,060 14%
State special and federal extension  $10,201,937 6%
Federal $4,442,972 3%
**Cost pool charges  $31,598,798 19%

TOTAL FUNDS RECEIVED $166,418,505 100%

*       Includes CFANS portion of Minnesota Agricultural Experiment Station funds.
**    Includes charges for utilities, building and campus maintenance, libraries, information  

technology, administrative services, etc.

sponsoReD gRAnt FunDs ReceiveD
Agriculture production groups   $2,125,181 5.1%
Industry  $920,908 2.2%
Nongovernment organizations  $4,457,600 10.8%
Other universities   $2,532,366 6.1%
State of Minnesota  $7,555,943 18.3%
Other state and government agencies $23,789,344 57.5%

TOTAL FUNDS RECEIVED $41,381,342 100%

Alumni
Total alumni:  
27,588

Total with  
undergraduate  
degrees: 
21,562

Total with 
master’s degrees:  
5,147

Total with  
doctoral degrees:  
2,933

Total with 
multiple degrees: 
12,062

Alumni  
By genDeR:
Male:  69 %
Female: 31 %

Alumni By  
geogRAphy:
Twin Cities: 7,030
Minnesota: 12,685
Wisconsin: 1,323
International: 562

Other
Individuals

Alumni
Organization

Alumni
Faculty/Staff

Alumni

Faculty/Staff

Corporations

Foundations

Other
Organizations

gifts by source  
Total Commitments for CFANS 

Alumni:  $1,147,245

Alumni Organization:  $432,753

Alumni Faculty/Staff: $702,359

Other Individuals: $3,850,739

Faculty/Staff: $94,621

Corporations: $2,240,942

Foundations: $110,340

Other Organizations: $568,027

TOTAL $9,147,026

gifts by use  
Total Commitments for CFANS 

Scholarships: $1,531,657

Academic Program Support: $5,038,090

Student Support: $40,557

Fellowships: $158,342

Capital Improvements/Facilities:     $77,064

Research and Outreach: $1,901,121

Faculty Support: $370,065

Strategic Initiatives: $30,111

TOTAL $9,147,007
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the yeAR  In ReviewAugust 23, 
2007:
CFANS student 
Ann Miron is named 
Princess Kay of the 
Milky Way. 

september 4, 2007:  
Classes begin, with 1,791 undergraduates and  

744 graduate students enrolled.  

september 11, 
2007: 
National Science 
Foundation announces a 
five-year, $2.99 million 
grant to CFANS for the 
creation of a training 
program and graduate 
minor focusing on 
the study of newly 
introduced species and 
genotypes and how they 
affect ecosystems.

september  
18-20, 2007: 
Department of Plant 
Pathology celebrates 
its centennial with 
reunions, scholarly 
updates and a “Legacy 
Day” marking 100 
years of achievements. 

october 20, 2007: 
University of Minnesota Alumni 
Association recognizes CFANS 
Alumni Society as the outstanding 
alumni society; former Alumni Society 
president Dan Kennedy as volunteer of 
the year; and Mark Seeley as faculty/
staff volunteer of the year.

January 28, 2008: 
Anne Kapuscinski, professor in the Department of 

Fisheries, Wildlife and Conservation Biology, is one of  
five recipients of the international 

Society for Conservation  
Biology’s Distinguished  

Service Award  
for 2008.

February 2008: 
Chronicle of Higher Education 

releases its 2007 Faculty Scholarly 
Productivity Index, which ranks 

8 CFANS departments in the top 
10 nationwide. 

For continuing updates on CFANS events     and news, visit www.cfans.umn.edu

 

Centennial Celebration

2007 • University of Minnesota
Department of Plant Pathology
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DEPARTMENT�OF�PLANT�PATHOLOGY
495 Borlaug Hall  •  1991 Upper Buford Circle

University of Minnesota  •  St. Paul, MN 55108-6030
Phone: (612) 625-8200  •  www.plpa.cfans.umn.edu
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the yeAR  In Review

April 10, 2008: 
“Agriculture and Forestry in the Natural World,” part 
of the University of Minnesota’s recognition of the state 
sesquicentennial, includes a panel of CFANS faculty. 

march 5, 2008: 
The U.S. Department of Agriculture and Department of Energy  
award $2.27 million in funding for biofuels research to three  
Department of Bioproducts and Biosystems Engineering projects,  
the largest number of grants awarded to any institution. 

may 11, 2008: 
About 280 seniors participate in CFANS’ spring commencement 

ceremony. Keynote speaker is Mark Seetin, vice president for 
government affairs for the American Stock Exchange and 

a former commissioner of the Minnesota 
Department of Agriculture.

April 2008: 
State officials 

approve $3.5 million 
in funding for 

construction projects 
at the West Central 

and Northwest 
Research and 

Outreach Centers. 
The projects will 

cost a total of $5.3 
million. A request 
for $24 million to 

help build a new 
Bell Museum doesn’t 
succeed, but officials 

plan to make 
another request  

in 2009. 

June 2008: 
The Minnesota Landscape 

Arboretum and the 
Horticultural Research 

Center celebrate their 50th 
and 100th anniversaries, 

respectively. 

march 20,  
2008:

Nominations  
open for the 2009  

Siehl Prize for Excellence in 
Agriculture, which recognizes 

individuals or organizations that have 
made extraordinary contributions 

to the production of food and 
alleviation of hunger in production, 

agribusiness and knowledge. CFANS 
will announce recipients of the prize 

in March 2009. 

For continuing updates on CFANS events     and news, visit www.cfans.umn.edu 37



Here are three fundraising opportunities among many that the  
College of Food, Agricultural and Natural Resource Sciences is pursuing. 
These were developed in reaction to interests from potential donors. 

Many other opportunities exist— 
contact any of our staff listed to the left to discuss the possibilities.

cFAns  
Development staff 

235 Skok Hall  
2003 Upper Buford Circle 

St. Paul, MN 55108

cynthia cashman 
612-624-7489

Adam Fischer 
612-625-5766

Rand park 
612-625-4210

center for sustainable enterprise Development
The Center for Sustainable Enterprise Development (CSED) will provide an 
interdisciplinary home for research, education and outreach activities designed to 
develop sustainable environmental and social policies covering 

   •   product design and stewardship,  
    •   the role of public-private partnerships in achieving sustainability,   

•   nonregulatory solutions that are innovative, adaptive and  
  market-based.

CSED is designed to address the interaction between business, 
government and nongovernmental agencies as they work toward 
the goal of improved environmental and social performance of 
products, services and the enterprises engaged in their manufacture, 
distribution, use and end-of-life management.

The Bell Museum has served Minnesotans for more 
than 130 years as the state’s natural history museum, 
connecting visitors to the natural world, conducting 
groundbreaking scientific research and preserving our 
state’s biological heritage in its scientific collections.  
The new museum facility, to be located on a 13-acre  
site at the intersection of Larpenteur and Cleveland 
avenues on the St. Paul campus, will combine the 
best of the museum’s heritage (including the beloved 
Minnesota habitat dioramas) with the latest in 
technology, information and research—offering 
opportunities for discovery both inside and outdoors. 

FunDRAisingPriorities

Bee Research  
center
Bees pollinate one-third of all 
food crops in the United States, 
and Minnesota is the fifth largest 
honey-producing state. But in 
recent years the bee population 
has been severely threatened 
by disease, parasitic mites, 
pesticides and the destruction of 
habitat. Our vision is to build 
an internationally recognized 
bee research facility that features 
a public space for teaching 
and outreach. This project is a 
partnership opportunity with the 
proposed new building for the 
Bell Museum of Natural History 
on the St. Paul campus.

Bell museum of natural history
The new Bell Museum will 
be a gathering place where 
new ideas and leading-edge 
science engage a broad 
community in today’s 
critical environmental 
issues. Providing a gateway 
to the resources of a 
great university, the new 
museum building will 
meet the highest standards 
of sustainable design, 
demonstrating long-held 
values of environmental 
stewardship. It is estimated 
that the new Bell Museum 
will serve more than 
three times the number 
of visitors it can currently 
accommodate. 
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At the College of Food, Agricultural and Natural Resource Sciences, our goals 
are to teach and study the key issues of the 21st century, on both local and global 
levels. Stakeholders like you are crucial to our mission, because you help provide 
the resources to do this important work. 

Since we became a newly organized college more than two years ago, we’ve 
accomplished many things, and we’ve seen increased enthusiasm and commitment 
from our alumni, donors and friends. Your support has helped us create new and 
exciting opportunities in research, teaching and outreach programs for providing 
fuel, fiber and food, and for protecting our land, water and air. 

But we still face many challenges: 
	 •	 As	a	land-grant	institution,	we	must	provide	access	to	our	research,	 
  teaching and outreach programs, and at the same time, we need to  
  attract the best and brightest students. 
	 •	 We	must	become	more	diverse,	both	in	what	we	study	and	the	people	 
  who do the studying. 
	 •	 Many	institutions	like	ours	are	working	on	the	issues	of	food	and	 
  agriculture, the emerging bioeconomy, global climate and  
  environmental change, and biodiversity; where do we fit in with all  
  the important work happening in these areas? 
	 •	 The	need	for	more	resources	is	ever-increasing,	and	we	must	find	 
  sources beyond state and federal funding to cover those needs. 

Our faculty are just one way we respond to these challenges and others. This year 
we’re adding six new faculty members and new leadership is in place for several 
of our departments and units. We look to them, along with the solid team we 
already had in place, for innovation and solutions. 

This fall we’re welcoming another new group of students, and they are an equally 
important component in meeting our challenges. The classes of 2009-2012 are 
uniquely prepared and highly interested in solving the world’s biggest problems. 
We look forward to the ideas and enthusiasm they bring to campus. 

We also benefit from the wisdom and generosity of our alumni, donors and 
partners, both local and across the globe. Your contributions and inspiration are 
invaluable.

As you can see, we benefit in many ways from all aspects of our CFANS 
community. Thank you for investing in us. 

Sincerely,

Allen S. Levine, Dean

neWFaces
new Faculty, 2008-09

Chi Chen 
Assistant Professor, Food Science and Nutrition

Jeffrey Coulter 
Assistant Professor, Agronomy and Plant Genetics

ryan Cox 
Assistant Professor, Animal Science

noah litherland 
Assistant Professor, Animal Science

Krishona Martinson 
Assistant Professor, Animal Science

Tonya Schoenfuss 
Assistant Professor, Food Science and Nutrition
 
new Key Administrator, 
2008-09

greg Cuomo is the new Associate Dean 
for Extension; he previously had been director of 
the Rosemount Research and Outreach Center and 
operations director of UMore Park and head of the 
West Central Research and Outreach Center.
 
new Department heads

Brian Buhr 
Applied Economics

francie Cuthbert 
Fisheries, Wildlife, and Conservation Biology

nancy Ehlke 
Agronomy and Plant Genetics

Jim linn 
Animal Science

gary reineccius 
Food Science and Nutrition
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October 7- January 4
Art of the Wild—featuring Minnesota’s federal Duck  
Stamp Artists 
Bell Museum of natural History

October 23
food industry Center Symposium:
“future food Scarcities? global Causes, local Consequences”
Mcnamara Alumni Center, University of Minnesota East Bank

October 26
Minnesota invasive Species Conference 2008: 
“Acting locally to protect our legendary lands and Waters”
Duluth, Minn.

October 27-28
Minnesota Water resources Conference
St. paul riverCentre

November 1
University of Minnesota 2008 Homecoming, featuring the golden 
gophers vs. northwestern

November 13
“The last polar Bear: facing the Truth of a Warming World”
Bell Museum of natural History

November 18
E3 2008: The Midwest’s premier Energy, Economic and 
Environmental Conference
St. paul riverCentre

December 2
Solution-Driven Science Symposium:
“northern forests in a Changing Environment”
Continuing Education and Conference Center, St. paul campus

December 18
last day of fall Semester 2008

January 20
first day of Spring Semester 2009

January 24
University of Minnesota Alumni Association/CfAnS  
Minne-College in florida

CFANS 2008 CALENDAR OF FALL EVENTS
These are some of the many events supported by the College of Food, Agricultural and Natural Resource Sciences. All are open to the public; 

some may require a registration or fee to attend. Visit www.cfans.umn.edu/Events2.html or contact Honey VanderVenter at 612-625-6710 
or hvander@umn.edu for more information.
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