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CFANS isn’t the new college on the block anymore.
• Four years after the reorganization that created our college, we’re 

moving into a new phase. Let’s call it CFANS version 2.0. Some 
of the changes that will be coming obviously are a result of the 
university and state’s budget situation, but for the most part the 
changes we plan are part of a natural evolution that began with 
the changes in 2006. 

• Plans to revitalize the ways our undergraduates learn and study 
are coming together, after more than two years of research and 
discussion by faculty-led committees. This summer, we’ll use the 
committees’ recommendations to fill in the details of a new plan 
that will start taking effect as early as fall semester 2010. 

• We’re also taking a look at how we do research and outreach at 
our centers around Minnesota, to see if there are more efficient 
and effective ways to do our research at the centers and to share 
it with citizens. 

• Finally, we’re scrutinizing all of our operations to see if there are 
ways we can be more cost-effective without harming our core 
missions of teaching, research and outreach. This work goes beyond 
our college and is part of a broader effort by the University of 
Minnesota to stay within our means while remaining a top-tier 
research institution. 

While we don’t yet know all the details of the changes to come, many, 
many good ideas have been brought forward and discussed that could help 
the college can be even more productive and creative. Over the next few 
months, we’ll be making decisions about how to bring about these changes. 

The students, faculty, staff and stakeholders in CFANS are familiar with 
change and we handle it well; I’m excited about what this new version of 
our college will look like, and I hope you will share your thoughts with me 
as we move into the next stage. 

On the cover: Rooftop gardens atop Williamson Hall on the Minneapolis campus 
Photo by David Hansen
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Long-term study reveals surprising facts about Minnesota’s deer population

By Becky Beyers 

They’re everywhere. 
It’s hard to venture anywhere in Minnesota 

without seeing one of the state’s estimated 
1 million whitetail deer bounding along a 
ditch or browsing for food in forest or 
grasslands. Every fall, hunters net about a 
quarter of the population, but the deer seem 
to come right back. 

The ever-growing population has long 
posed questions for wildlife managers, 
especially in the northern woods: how many 
deer can a given timber stand feed, and 
how much of the timber can be harvested 

without starving the deer? In a bad winter, 
how do the deer avoid freezing or starving? 

A 15-year study in the Chippewa National 
Forest led by Glenn DelGiudice, an adjunct 
associate professor in the Department 
of Fisheries, Wildlife, and Conservation 
Biology, answers many of those questions 
and provides first-of-its-kind insights into 
how deer survive and thrive. The study was 
sponsored by and conducted through the 
state Department of Natural Resources, 
where DelGiudice is a wildlife research 
biologist. 

The study began in 1990 and was 
purposely designed to cover a longer term 

than similar research, DelGiudice says, in 
order to include a broader range of winter 
severity and other environmental factors. 

Tracking the secret lives of deer
DelGiudice’s study was a field experiment 

involving sites near Grand Rapids, Minn., 
where logging had been conducted midway 
through the study period on two sites, but 
not on two others. The team used 50 to 
60 Clover traps—which involve a net hung 
inside a frame with a trap door that drops 
down when a deer enters and trips the 
trigger—so researchers could collapse 
the trap to physically restrain the deer for 
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chemical immobilization and “handling,” 
which includes ear-tagging, radio-collaring, 
collecting blood and urine samples, using 
ultrasound to assess pregnancy and body 
condition, extracting a tooth and performing 
other techniques. Very high frequency (VHF) 
radio transmitters and eventually GPS 
tracking allowed the team to follow each 
deer’s movements within a few meters, 
which in turn revealed far more details 
about the life of a deer than previously had 
been known. 

DelGiudice’s team checked the traps 
every day for 12 weeks each winter, leading 
to about 1,000 captures and recaptures of 
male and female deer. Adult bucks were 
not part of the study and were immediately 
released, so the final numbers included 
about 450 individual does and their 
fawns. Over the years, about 145 graduate 
students from across the country and 
around the world—including several from 
CFANS’ conservation biology and wildlife 
biology programs—traded room and board 
for learning how to design research studies 
and how to capture, chemically immobilize 
and handle deer. 

Michelle Carstensen (’02–M.S.; ’04–
Ph.D., wildlife conservation) was looking 
for a master’s degree project in 1998 
when she enrolled in the College of Natural 
Resources while working full time. She had 
already done research related to nutritional 
and reproductive physiology on domestic 
species and says she jumped at the chance 
to work with DelGiudice on the link between 
nutritional stress and body condition of 
deer during winter (with varying winter 
severities) and the survival of their fawns 
born the following springs. “Glenn is very 
well known and respected in the wildlife 
research community, and it was exciting to 
get an opportunity to work with a researcher 
of his caliber,” she says. 

Surviving Minnesota winters
Differences in winter severity provided 

some of the study’s most interesting 
findings. The winter of 1995-96 was among 
the coldest and snowiest on record and a 
full 30 percent of the does in the study that 
winter died, much higher than the average 
5 to 10 percent mortality rate.

But another rough winter followed the 
very next year. This time, though, only 
about 8 percent of the does died. That’s 
because the first bad winter weeded out the 
weakest deer—including bucks not included 
in the study—so more food was available 
for the survivors. Most of the surviving, 
but nutritionally stressed does in spring 
1996 gave birth to small, underdeveloped 
fawns that died relatively soon. This meant 
that the mothers didn’t have to lactate 
and nurse these fawns all summer, which 
is a significant nutritional drain on them. 
Therefore, they entered the next winter 
in extraordinarily good condition, which 
enhanced their chances of survival.

So how do the adult deer survive a difficult 
winter? “It’s about conserving their body’s 
energy, mostly in the form of fat, and they’ve 

adapted in a number of ways…behaviorally 
and physiologically,” DelGiudice says. “The 
seasonal decrease in hours of daylight 
triggers a hormonal reaction in their brains 
that tells them to eat less, they move less, 
and their metabolism decreases. Everything 
slows down. On clear, really cold nights, 
they’ll use dense conifer stands, with 70 
percent or more canopy closure, for thermal 
cover. Greater infrared radiation under 
these canopies than out in the open helps 
them to keep warm. But more importantly, 
these canopies also retain up to 45 percent 
of the snow load, making snow depth on 
the ground much shallower, which allows 
the deer to move about more easily and at 
a significantly lower energetic cost. A price 
they do pay, however, is there’s less food 
under there. If deep snow restricts them for 
only a day or two, they’re fine, but eventually 
they have to venture out to find more food.”

In the forested areas where the study took 
place, deer tend to eat mostly beaked hazel, 
mountain maple, dogwoods and a handful 
of other native shrubs and plants. In winter, 
especially when snow gets deeper than 
about 40 centimeters, the deer face a two-
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Above: Wildlife research biologist Glenn DelGiudice and his team tracked deer 
movements using electronic devices. 
Left: Captured deer were fitted with radio collars like this one.  
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edged problem: Food becomes scarce and 
less nutritious, and moving through the deep 
snow to find food is difficult, especially for 
fawns. In a winter like 1995-96, the weaker 
deer, many fawns and the oldest deer simply 
couldn’t survive. 

All those little fawns
Deer have an amazing fertility rate, 

DelGiudice says: Nearly 100 percent of does 
between ages 2.5 and 15 are pregnant each 
spring, and they almost always have twins. 

“Once we began trying to catch newborn 
fawns, we realized how difficult the task was 
in the forest zone,” Carstensen says. Her 
research expanded to include assessing 
habitat characteristics of birth sites and 
how that might influence fawn survival. She 
also tracked movements of newborn fawns 
in relation to their does, trying to understand 
more of their fawn rearing behavior, social 
dynamics and vulnerability to predation. 

The research team was able to track does’ 
pregnancies and to capture and tag new 
fawns thanks to relatively new technology, 
a vaginal implant transmitter, which allowed 
them to tell when a doe was giving birth. The 
implanted transmitter has a temperature-
sensitive trigger, so when she gave birth and 
the transmitter was expelled and exposed 
to an ambient temperature lower than 95oF, 
the transmitter pulse rate increased from 45 
to 120 beats per minute. Homing in on the 
transmitter’s rapid pulse rate, researchers 
could then quickly find the doe’s birth-site 
and capture her fawns for handling, data 
collection and radio-collaring. 

Not all fawns survive; about half die in their 
first 12 weeks. But most mothers still have 
a remaining twin. By the next spring, about 
35 percent to 45 percent of the original 
fawn crop has survived and the population 

continues to grow. 
“So what’s happening is they thrive even 

though most does lose at least one fawn 
by the next spring, because many still have 
one to add to the population as yearlings,” 
DelGiudice says. “The reproductive potential 
of these deer is incredible. Biologically 
they’ve adapted to conditions and they’re 
very resilient.” 

Newborn fawns don’t move much in their 
first week or so, so they’re susceptible to 
predators, especially the black bear. Most 
fawns are born in late May, right about the 
time bears are waking up from hibernation. 
“People don’t realize that the bear is one 
of the biggest predators of newborn deer,” 
DelGiudice says. “They’re omnivores, so 
when there’s an opportunity to kill a fawn, 
they will.” Wolves and bobcats also will prey 
on deer fawns, especially when their other 
food sources are limited. 

Future studies
“The volume of data generated by the 

long-term, comprehensive study will take 
some time to unravel,” DelGiudice says. 
“There’s so much data here, well beyond 
the average study. Importantly, we were 
able to calculate deer ages by extracting last 
incisors and examining their roots under the 
microscope.” This reveals cementum annuli, 
similar to the growth rings of a tree, which 
allows researchers to study aspects of deer 
life in an age-specific way. “For example, 
what we found is that the risk of death for 
these deer is highest when they’re born, 
decreases markedly during their first two 
years of life, remains low and stable through 
about 6 years of age, then steadily increases 
through 18 years. Wolf predation is the 
primary natural cause of death for all deer 
in the northern forests of Minnesota, having 
their greatest impact on fawns in their first 
winter and deer older than 6 years old.” 

DNR officials commissioned the study 
to learn more about deer and improve 
management of the state’s populations, so 
hunting policies are naturally one of the first 
issues to be addressed. 

“Most of the hunting pressure is on bucks,” 
DelGiudice says. “But when local or regional 
populations are too high, an effective tool of 
management to bring the population more 
in line with the habitat’s carrying capacity 

is to issue more antlerless permits. This 
removes more females, which frequently 
represent three individuals (including twins 
the doe would have birthed). By way of 
their survival and reproductive capacities, 
they have the greatest potential influence 
on population size, both for increasing and 
reducing it. But as we found in this study, 
the carrying capacity of any area varies with 
winter severity and its specific effects on the 
deer’s biology, survival, and reproduction—
these effects must be considered and 
incorporated into management strategies 
each year.”

While the study has already generated 20 
scientific publications, there’s much more to 
be examined, he says. “The next step would 
be adaptive management research. I’d like 
to see us make some predictions, relative 
to some of the managers’ activities, based 
on the study and then collect before-and-
after information and see if the predictions 
were right.” 

Similar studies also could be created for 
different geographic areas of the state to 
develop data that could be compared to the 
original areas near Grand Rapids. 

“People think of deer on an individual 
scale,” DelGiudice says. “But wildlife 
managers have to think of them on a 
population scale and landscape-wide. That’s 
why these data were so important.”   n
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Minnesota has a whitetail deer population of about  
1 million. 

Researcher Michelle Carstensen worked on the project  
for several years.  
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Don’t let the bedbugs bite.
Think that’s just a myth? You wouldn’t 

be alone ten years ago. Long-lasting 
residual insecticides like DDT nearly 
wiped bedbugs out of society altogether 
in the 1960s, but then something 
happened in 1999. They came back. 

Possibly aided by the worldwide 
convergence at the 2000 Australian 
Summer Olympics, bedbugs began 
reappear ing around the globe. 
Infestations appeared in hotels, but 
owners didn’t believe it. Emergency 
room doctors called the pests a myth 
and looked for other explanations for 
reoccurring rashes. Meanwhile the 
insects continued to travel through 
societal systems, hitchhiking on bags 
and clothing to spread to new places 
and throughout buildings.

W h e n  e n t o m o l o g y  a s s i s t a n t 
professor Stephen Kells came across 
his sixth bedbug infestation that year, 
he captured some of the bugs and 
dipped them directly into a container of 
insecticide spray. They not only survived 
for days, they laid eggs with viable 
young. That’s when Kells knew the pest 
control industry was in major trouble, 
and he started researching bedbugs’ 
behavior to find a better solution.

“We went through a whole generation 
of entomologists with no training or 
experience with bedbugs,” Kells says. “At 
that point we were having to relearn the 

insect and its behavior. It’s incredible. 
The research materials go back to the 
'50s and '60s, then nothing until 2004.”

Today’s insecticides, while safer, are 
very limited in their ability to control 
bedbugs, both because the insects 
have proven to be extremely resistant 
and because the insecticide must be 
sprayed directly into their hard-to-find, 
mobile gathering places. Instead, Kells 
is experimenting with nonchemical 
measures like heat and steam to control 
infestation. 

In cooperation with TempAir, a 
Burnsville -based company that 
manufactures mobile heating units, 
Kells is trying to determine both 
the most effective methods of heat 
treatment and the insects’ reaction to 
the measures. While he’s found that a 
controlled application of heat can be 
very effective to clear a room of the 
bugs, any populations already gathered 
in walls or behind fixtures will retreat 
to a safe distance and return. So spray 
insecticides still seem to play a vital role 
in containment.

Public health and social service 
providers no longer need convincing 
that the bedbug problem is real. Kells 
regularly talks to safety and service 
groups both about safely moving into 
areas with a higher risk of infestation 
and debunking bedbug myths. While 
bedbugs don’t spread any disease to 

humans and don’t remain on or in a 
person’s skin, their bites can cause 
rashes or hives, and often victims 
require treatment for sleep deprivation 
and anxiety. 

“We’re talking about a bug that waits 
on a bed for a person to go to sleep, 
creeps out to feed, and then creeps 
back,” Kells says. “You get sleeplessness 
and paranoia. People talk about them 
like they’re superbugs, but they’re 
not. We just need to understand their 
behavior before we can clean them out.”  
–Sara Specht

Sleep Tight
Stephen Kells is getting bedbugs back out of the bedroom

Find out more at  
www.cfans.umn.edu/solutions
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Stephen Kells is researching the most effective means of 
controlling bedbugs.
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Multifunctional landscape:   
(n) An approach to environmental 
protection, landscape preservation, 
rural employment, and food security that 
can be broadly classified as benefitting 
society, culture, the economy, national 
security and other concerns. 

The phrase doesn’t exactly roll off the 
tongue: multifunctional landscapes. But 
the concept—growing perennial energy 
crops on agricultural and forest land and 
reaping the benefits of improved water 
quality and wildlife conservation, along 
with the economic rewards—is increasingly 
seen by agronomists and ecologists in 
CFANS as a path toward sustainable, viable 
rural landscapes and communities.

It’s a big topic. Too big, in fact, to address 
in a single magazine story. So we chose 
to explain by example. Here, then, are 
five ways CFANS graduate students and 
researchers are exploring the possibilities 
of multifunctional landscapes. 
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A crop with energy applications that doesn’t have to be replanted every year 
has obvious ecological benefits, says Kantar (’06–B.S.; ’08–M.S., applied plant 
sciences), a Ph.D. student in agronomy and plant genetics. He’s crossbreeding 
annual sunflowers with Jerusalem artichokes to get a perennial plant that produces 
harvestable sunflower seeds and regenerates its own growth via tubers. 

A perennial sunflower has enormous potential as a multifunctional crop because it 
would mean less erosion and soil nutrient loss. But creating a perennial version of a 
plant grown for its seeds isn’t as simple as it sounds. “There are tradeoffs,” Kantar 
says. “Why would a plant invest in both seed organs and perennial organs? Logically, 
it makes sense that there will be some negatives, but we just don’t know the extent 

of them yet.” His goal is to keep selecting 
crosses with the best chance of surviving 
from year to year but that also maintain 
75 percent to 80 percent of the yield that 
annual sunflowers provide. Ideally, perennial 
sunflower seeds would contain enough oil 
to make biodiesel, but for now the goal is to 
breed a plant that will survive and produce 

enough seeds to be economically viable. 
Perennial grain crops aren’t a new idea, 

nor are sunflowers a new crop, Kantar says. 
“People have been talking about this for 80 
years,” but new breeding technologies make 
the idea more feasible. Sunflower has been 
a major North American crop for centuries, 
but a volatile market for the seeds and 

complicated growing techniques have 
slowed its growth with Minnesota farmers. 

“People are good at growing corn and 
soybean, so it’s tough to convince them to 
do something else,” Kantar says. “If there 
was a viable perennial alternative, and you 
could provide economic incentives, there 
would be a lot of interest.” 

Vegetables provide important nutrients for humans, but growing them also 
depletes nutrients from the soil. One possible solution: legumes that would 
replenish the soil and provide a marketable food crop for organic farmers. 

Adria Fernandez, a master’s degree student in agronomy and plant genetics,  
is researching the viability of two such crops: winter-hardy field peas and  
drought-tolerant lentils. The peas, developed in Washington state and sold 

No matter how good a crop is, farmers have 
to see benefits before they’ll grow it. That’s the 
premise behind Candi Schulman’s research. 

The first-year master’s degree student in forest 
resources is talking to farmers and landowners 
around the state about what stops them from 
adopting perennial biomass systems. Eventually, 
her efforts will lead to policy recommendations 
about what would encourage more sustainable, 
perennial crops. 

“We’re looking at the social and economic 
constraints,” she says. “For example, most 
people grow corn and soybeans and they may 
not see a reason to change. But if we can couple 
an economic benefit along with the environmental 
benefits of perennial crops, maybe that will 
prompt them to take another look at other crops.”

Schulman is quick to point out that her project 
does not aim to take away the successes of 
traditional agriculture, but to make it more 
efficient and to help producers think strategically. 
“Maybe there’s an area of your land where it’s 
difficult to grow corn, but there’s an alternative 
crop that would grow there and would make 
the land more economically and ecologically 
sustainable.”

Continued on page 10.
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Continued from page 9.  
 
as dry peas, are hardy in other areas of 
the United States, but until now edible 
versions haven’t been able to survive 
a Minnesota winter. Lentils are widely 
grown and eaten in Asia and Canada, 
but are less familiar to U.S. consumers. 

In both cases, she says, growing 
consumer interest in local foods and 
plant-based diets creates a need for  
the legumes. The crops could be 
distributed to consumers via a number 
of channels, including community-
supported agriculture, restaurants or 
through local farmers’ markets. “There 
is a lot of relationship marketing that 
goes on in the local-food communities, 
but there are simply not a lot of 
vegetable proteins available,” she says. 
“Farmers tell us these would go over 
very well.” 

Organic farms need the nitrogen-
fixing legumes in their soil, Fernandez 
says, and lentils and peas are best 
suited to small farms because growing 
them requires more hands-on work. 
“But they could be applicable at any 
scale, as a piece of a larger system. A 
larger farm could incorporate them as 
one part of the landscape.” 

“Marginal” land—unsuitable for traditional 
crops, but still viable for plants and wildlife—may 
yield economic and ecological benefits, Peter 
Gillitzer’s research has found. 

In one project, Gillitzer worked on a team that 
evaluated the bioenergy potential of plants 
harvested from grasslands and unused crop 
land. “Our idea was to look at how to use those 
materials while improving the ecosystems,” he 
says. “The benefits are that this wouldn’t be 
starting something new—the material is already 
there—and you’re not using your feedstocks for 
energy.” The team learned that harvesting the 
biomass also would have ecological benefits, 
because both grassy and woody lands tend to 
be taken over by invasive species if they are 
passively managed. 

The team evaluated the plants found in 
marginal lands from a wide swath of Minnesota 

for their ethanol-generating potential, Gillitzer 
says. “If you go to an energy facility with 
biomass, they need to know the characteristics 
of the material.” The project’s next stage will 
involve more detailed studies of plants as 
well as how changing the mix of plants in 
a landscape would affect yields and other 
properties. 

In a second project, Gillitzer worked on a team 
that cooperated with Aveda Corp. and the White 
Earth tribe to sample more than 500 species 
of plants and plant products found in marginal 
landscapes for their potential as cosmetic and 
personal-care products. One group of species 
has great possibilities, he says. “It all comes 
back to the idea of multifunctionality; you think 
this land is marginal, but we may be able to 
harvest a high-value chemical while preserving 
that natural landscape.”   n

Hazelnuts hit the jackpot in terms of 
multifunctionality: they can be used as fresh 
food, for processed foods or pressed for oil. 
The plants, which can live as long as 50 years, 
are grown in hedgerows, with vegetated alleys 
between them to reduce soil erosion and 
enhance ecological diversity. 

Lois Braun (’08–Ph.D., applied plant 
sciences), a postdoctoral researcher in the 
Department of Agronomy and Plant Genetics, 
works with hybrid hazelnuts—a cross between 
wild Corylus americana, which are native to the 
Midwest, and their domesticated European 
cousins. The hybrids combine the winter 
hardiness and disease tolerance of the natives 
with the high nut yields and desirable nut 
qualities of the European species. So far, the 
hybrids have lacked the yield and nut quality 
needed for a viable crop, so Braun is trying to 

develop better hazelnuts.
Her first step is to identify the best hazelnuts 

currently on the landscape in the region. 
Every August, she visits more than a dozen 
sites where farmers are growing hazelnuts to 
choose which ones have the most potential as 
parents for the variety she hopes ultimately will 
emerge. She propagates the selected ones, to 
maintain their genetic identity, and transplants 
the resulting new plants into four nurseries for 
further evaluation. The best plants to emerge 
from the nurseries will be disseminated to 
growers and used for further breeding work.

 Working as an organic field consultant 
persuaded Braun that perennial crops are key 
to producing a sustainable, healthy landscape. 
“It really is the way to go,” she says. “Hazelnuts 
fit. They’re not perfect, but they make a 
contribution in the right direction.” 
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With the Wind at Their Backs
The dream to produce ammonia fertilizer from wind edges closer

 If  there’s  one thing wes ter n 
Minnesota has plenty of, it’s wind.

A plan to create the world’s only wind-
to-hydrogen-to-ammonia system could 
take significant steps later this year, 
says Mike Reese, renewable-energy 
director at the West Central Research 
and Outreach Center in Morris. 

Since 2005, the center has been home 
to a 1.65-megawatt wind turbine that 
currently provides more than half the 
electricity to the nearby University of 
Minnesota-Morris campus. But scientists 
at the WCROC think there’s more to be 
done with all that wind. A companion 
facility to the wind turbine, expected 
to be up and running by the end of this 
year, will convert wind into hydrogen 
that can be used to create storable 
electricity. The hydrogen also will be 
combined with nitrogen separated from 
air to produce nitrogen fertilizer.

 “The idea is that since wind is a 
variable resource, turning it into 
hydrogen might be a way to store it for a 
consistent source of power,” Reese says. 
Once researchers determine whether the 
process works on a large scale, questions 
of economic and energy efficiencies will 
be addressed.

I f  al l  goes according to plan, 
construction will begin in June. The 
project hit a snag late last year when 
a local company that had partnered 
with the WCROC to design and build 
the system had to bow out, but new 
partners have been found and things 
are again moving forward.

In the second part of the project, 
scientists will study how wind could 
make hydrogen and in turn, how 
the hydrogen could be used to make 

anhydrous ammonia used in fertilizer. 
Because anhydrous ammonia is derived 
from natural gas, fertilizer prices go up 
and down with the volatile natural gas 
market, creating economic hardship for 
farmers.

While right now natural gas prices 
are down—leading to lower fertilizer 
costs—there’s no guarantee that won’t 
change, Reese says. “A lot of how this 
works out economically will depend 
on the price of natural gas. The United 
States Energy Information Agency has 
projected that natural gas will continue 
to rise in price over the next 20 years; 
over and above the equivalent cost of 
electrical energy.” 

Making the project a commercial 
venture also may depend on creating 
some economic incentives for those 
who adopt it, he adds. “In any emerging 
industry, it takes incentives as well as 
changes in the infrastructure. When we 
made the transition from horse-and-
carriage to cars, there had to be a shift. 
We’re going to see that same kind of 
change in energy production.”

While the technology might not work 
on an individual farm scale, it might be 
viable at a county- or region-wide scale. 
Eventually, farmers might work together 
in a cooperative arrangement to buy the 
equipment and use it to make their own 
fertilizer. 

“It’s amazing how much interest 
there is in this project from both 
the agricultural and wind-energy 
communities,” Reese says. “We need 
to take control of our own destiny and 
develop the technology that will allow 
us to keep money in our rural areas.”   
–Becky Beyers

Mike Reese, renewable energy director at the West Central 
Research and Outreach Center at Morris, is leading efforts to 
put western Minnesota’s frequent high winds to good use. 
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Kozak, Millet named 
McKnight Land-Grant 
professors

Assistant professors Ken Kozak 
and Dylan Millet have been named 
University of Minnesota McKnight 
Land-Grant professors for 2010-12. 
The program aims to advance the 
careers of promising junior faculty. 
The winners were chosen for their 
potential for important contribution 
to their field; the degree to which their 
achievements and ideas demonstrate 
originality, imagination and innovation; 
the significance of their research; and 
the potential for attracting outstanding students. 
Kozak is in the Department of Fisheries, Wildlife 
and Conservation Biology and on the staff at the 
Bell Museum; Millet is in the Department of Soil, 
Water and Climate.

Siehl Prize laureates honored 
for excellence in agriculture

A tireless promoter of soybeans, the leader of one of Minnesota’s 
best-known food companies and a world-renowned scientist and 
teacher at the University of Minnesota are this year’s recipients of 
the prestigious Siehl Prize For Excellence in Agriculture. 

The annual prize recipients are chosen in three categories: 
knowledge (teaching, research and outreach) production 
agriculture and agribusiness. This year’s winners are:

Sander “Sandy” Ludeman (’69–B.S., agricultural economics), 
production agriculture, a farmer from Tracy, Minn., who led the 
drive to create a National Soybean Checkoff, the commodity 
self-funding program that has dramatically increased awareness 
and production of soybeans around the globe over the past two 
decades. 

Donald Helgeson (’55–B.S., animal science), agribusiness, of 
St. Cloud, who along with his brother Jerry bought the family’s 
small hatchery in the 1950s and grew it into what’s today known 
as Gold’n Plump Poultry. The largest fully integrated chicken 
producer in the Upper Midwest, Gold’n Plump breeds and hatches 
its own chickens, mills its own feed, and processes its products in 
company-owned plants.

Ronald Phillips, knowledge, one of the University of Minnesota’s 
most distinguished faculty who is known for his groundbreaking 
discoveries in plant genetics and genomics. His was the first 
laboratory to regenerate corn plants from cells in tissue culture, a 
contribution that allowed for development of genetic engineering 
in cereal crops. 

The recipients were announced in March as part of the 
celebration of National Ag Week and will be honored at a 
ceremony on campus in May. The Siehl Prize was created in the 
early 1990s by a generous gift from New Ulm-area livestock 
breeder and businessman Eldon Siehl, a dedicated philanthropist 
who had a lifelong interest in agricultural systems. Recipients 
receive a $50,000 award as well as a sculpture and lapel pin 
designed by Minnesota artist Thomas Rose especially for the 
Siehl Prize.

Ron Phillips to be honored at retirement
Regents Professor and McKnight Presidential Chair Ron Phillips will retire at the 

end of May after 42 years on the faculty of the Department of Agronomy and Plant 
Genetics. His career will be celebrated on May 24 with an all-day symposium and gala 
dinner. The symposium will feature several of Phillips’ 55 graduate students and some 
of his 20 postdoctoral scientists talking about their recent research. Phillips also recently 
was named 2010 Medal for Science winner by the University of Bologna. 

Windels recognized as 
AAAS Fellow

Carol Windels (’72–M.S.; ’80–Ph.D., 
plant pathology), professor in the 
Department of Plant Pathology who 
works at the Northwest Research and 
Outreach Center, has been elected a 
Fellow of the American Association 
for the Advancement of Science, 
one of three new Fellows from the University 
of Minnesota. They were recognized for their 
contributions to science and technology at the 
AAAS annual meeting in February. The new 
Fellows received a certificate and a blue and gold 
rosette as a symbol of their accomplishments.
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Reich wins prestigious 
international award

Department of Forest Resources 
professor Peter Reich has been named 
this year’s winner of the prestigious BBVA 
Foundation Frontiers of Knowledge award 
in ecology and conservation biology. 
Reich was honored for his work in global 
metabolic plant ecology, most notably his 
discovery of universal rules of leaf design 
and related scaling of plant physiology 

from seedling to tree, from cell to ecosystem, and from the 
stand to the globe.

Reich is a Regents professor and participates in many 
interdisciplinary research and teaching efforts. Along with a 
cash prize, the award includes a diploma and a commemorative 
artwork. All of this year’s awards will be formally presented at 
a ceremony in Madrid this summer.

The awards, endowed by an Italian finance firm, honor 
world-class research and artistic creation in eight categories 
closely aligned with 21st-century scientific, technical, 
economic and social challenges.

Borlaug papers will be digitized
Historical materials from and about Norman Borlaug will be digitized at the University 

of Minnesota’s libraries and archives, thanks to a grant from Minnesota’s new Clean Water 
Legacy Act funds. 

Borlaug—who received his bachelor’s, master’s and doctorate degrees in CFANS—was a 
world-renowned plant pathologist and humanitarian who won the 1970 Nobel Peace Prize 
in recognition of his development of the high-yield, disease resistant wheat that is credited 
with saving billions of people from starvation. He died in 2009 at age 95.

Fifty-eight boxes of archival material will be digitized, including five decades of field 
notebooks, the pocket-sized books in which Borlaug documented his travel and work in 
Mexico, South America, Africa, the Middle East, South and South East Asia and Eastern Europe. 

Papers from some of Borlaug’s contemporaries will also be included in the digital collection, 
including correspondence and photographs from E. C. Stakman, Borlaug’s mentor and longtime 
head of the plant pathology department. The project will be completed by May 2011.

Center will help shape 
Minnesota’s water future

A team at the Water Resources Center 
has been tapped by the state to develop 
a 25-year framework for the sustainable 
management of Minnesota’s water 
resources. The year-long process will 
result in a roadmap that includes time 
lines and benchmarks for the investment 
of an estimated $86 million a year 
earmarked for the protection of water 
as a result of Minnesota’s Clean Water 
Legacy Act.  

Through an advisory committee and 
citizen listening sessions, the framework 
is intended to identify investments that 
will protect Minnesota’s lakes, rivers and 
ground waters without compromising 
people’s current needs or natural 
ecosystems. The overall plan will address 
a range of water issues, from boating to 
agricultural practices. 
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White Earth chair to be commencement speaker
Erma Vizenor, chairwoman of the White Earth Tribal 

Council, will be the keynote speaker at this year’s CFANS 
commencement. The ceremony will be at 7 p.m. May 14 at 
Northrop Auditorium on the U of M’s East Bank campus. Vizenor 

became the tribal chair of the 22,000-member White Earth 
Band of Chippewa in Minnesota in 2004 and was the first 
woman to hold the position.



so
lu

t
io

n
s

in
 Br

iEf

14 SOLUTIONS  SPRING 2010 www.cfans.umn.edu 

                  

Grant will help further 
brown-rot fungi process 

Jonathan Schilling, assistant professor in the Department of 
Bioproducts and Biosystems Engineering, is one of 69 scientists 
from across the nation who will receive five-year research grants 
as part of the U.S. Department of Energy’s Early Career Research 
Program. 

Schilling’s project will involve characterizing the enzymatic 
mechanisms used by brown rot fungi to degrade woody biomass 
and looking at how the process might be duplicated in preparing 
woody biomass for use as biofuels. The research was featured in 
the Winter 2009 issue of Solutions. 

Polasky elected to National 
Academy of Sciences

Department of Applied Economics professor Stephen Polasky has been 
elected a member of the prestigious National Academy of Sciences. He 
is one of 72 new members and 18 foreign associates from 14 countries 
who were elected April 28  in recognition of their distinguished and 
continuing achievements in original research. He’s just the 32nd 
University of Minnesota faculty member to earn the honor.

Agreement will 
renew UM-Morocco 
relationship

For more than 30 years, the University 
of Minnesota led an international 
initiative to train professors at the 
Institute of Agronomy and Veterinary 
Medicine, Hassan II and the National 
Schools of Agriculture and Forestry in 
Morocco. The partnership consisted of 
the Kingdom of Morocco building the 
campuses along with the collaboration 
of more than 25 land-grant universities 
in the United States training a 
generation of professors. Now, thanks 
to a new agreement, CFANS and the 
College of Veterinary Medicine at the 
university have a new partnership with 
four Moroccan institutions of higher 
learning. The agreement was signed 
in December after several visits to the 
West African country by University of 
Minnesota leaders.

Arboretum chooses 
new leader

The Minnesota Landscape Arboretum 
will welcome a new director this 
summer; he is Edward L. Schneider, 
currently president and CEO of the Santa 
Barbara Botanic Garden in California. He 
will be the Arboretum’s fourth director 
since it was founded nearly 52 years ago.  
Before joining the Santa Barbara garden 
in 1992, Schneider was a member of 
the Texas State University faculty, most 
recently as dean of the College of Science 
for more than eight years.

Each fall, almost 300 new freshmen enroll in the College of Food, Agricultural and Natural Resource 
Sciences. How are they chosen? What did they do to increase their chances of admission? We asked Jay 
Bell, the CFANS associate dean for academic programs and faculty affairs and Wayne Sigler, director 
of admissions, University of Minnesota–Twin Cities, to explain the freshman admissions process and 
how it applies to future CFANS students. 

For the complete interview, go to www.cfans.umn.edu/undergraduatestudents

What does it take to get accepted into the University of Minnesota today?
“Admission to the University of Minnesota is competitive, much more so than it was 20  

or 30 years ago,” Sigler says. “For example, 34,000 applications were received to fill the 5,400 
freshman openings at the University of Minnesota for fall semester 2009. Colleges set their 
enrollment targets so that they put students in position for success, through course availability, 
access to advisors and housing, as well as other factors that will add up to a positive experience 
for them.” 

 At CFANS, applications for admission in the fall of 2010 are up as of early December, Bell says, 
as are the number of admission offers being extended to incoming freshmen. 

“Over the past three years CFANS applications have grown from 1,415 to 1,642 so far this year. 
We manage this applicant pool to give us a freshman class. The academic profile of the freshman 
class has increased steadily the past several years, making CFANS quite competitive from an 
admissions perspective,” Bell says. 
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Field Guides 
Can Be Fun

Different people collect different things. 
Some like baseball cards, some like shoes, and 
some like coins. I like books about insects. No, 
really, I do. Just glancing up from my desk I can 
count something like 5 field guides, 10 general 
entomology texts, and a slew of others that fit 
into other categories like insect control, insect 
taxonomy and insect physiology. (I have a lot 
more at home.) If you were to spend some 
time with these books you would discover 
rather quickly that, all in all, entomologists are 
boring writers. No zip, little spark. And that, in 
a nutshell, is why I like Jeff Hahn’s new book, 
Insects of the North Woods, so much. 

Just looking at the cover of Insects of the North Woods, you might be 
convinced that this is just a typical insect field guide. It’s got some pretty 
pictures and, on the back, the obligatory author photo. But when you open 
the pages of this book you quickly discover that it is not only as informative 
as you would expect from a University of Minnesota entomologist, it’s also 
entertaining. This book literally drips with Hahn’s personality and sense 
of humor. Between talking about receiving a gift of a dead insect being 
every woman’s dream when referring to scorpion fly mating rituals, and 
the mini scuba tanks that predaceous diving beetles use, you get the feel 
that this isn’t just an entomologist reciting dry facts. Instead, this is an 
author who loves his subjects and who wants the reader to love them too. 
Like most people, I don’t read field guides cover to cover, but with this book 
I have often found myself reading page by page because I don’t want to 
miss one of Hahn’s insightful comments (or one of his amusing analogies).

Besides the writing, this field guide has everything else that you’d expect 
a field guide to have including great pictures (mostly by the author), a 
nicely indexed system for finding the insect you’re looking for, and a 
nice, but not overly done introduction. Though this guide concentrates on 
insects of the north woods and so is, at least in theory, intended for use 
in northern Wisconsin, Michigan and Minnesota, it is also the best book 
available for identifying insects in forests 
around the Twin Cities area and is a great first 
field guide for any amateur entomologist. If 
you enjoy insects, or if you’re just interested 
in knowing what some of the insects that flit 
about your trees are then you shouldn’t miss 
this book.  – Jeff Gillman

An Exhibition by Minneapolis College of Art and  Design 
AN ARCHIVE, A FOREST: 

in

NATURE
ART

GENERATIONS

THE SHAPE OF NATURE: 
The Art of Francis Lee Jaques 

a
c
ro

s
s

June 12 through September 5

Opening Reception—June 24, 6 to 9 p.m. 
Featuring a guided tour of the Jaques exhibit and a panel discussion with 
the MCAD artists. Call 612-624-9050 for tickets.

OPENS JUNE 12

OPENS JUNE 19
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Minnesotans love their green spaces. 
They pride themselves on the state’s 
diverse array of life: the rich wetlands, lush 
forests and rolling prairies. But if you look 
from above its cities and towns, mostly 
what you’ll see is a barren wasteland of 
concrete, tar and lifeless stone. But in 
recent years some have begun to change 
that, transporting the displaced patches of 
green from the land to the rooftops above. 
Researchers from CFANS plan to show them 
how to make their roofs grow.

Living roofs aren’t a particularly new 
idea—sod roofs have been used in northern 
Europe for centuries. The modern concept 
of a green or eco-roof developed in Germany 
in the 1960s and gained popularity 
throughout Europe, moving into the U.S. in 
recent decades. Cities like Chicago, Seattle 
and New York have fitted landmark buildings 
with green roofs in their urban centers. 

Minneapolis, too, has begun to build green 
in recent years. The Minneapolis Central 
Library and the Target Center Arena both 

feature high-profile living roofs, and the city 
is a leader at putting turf and greenery atop 
parking complexes. But in the rush to adapt 
to this earth-friendly trend, Minnesotans 
have run into a familiar dilemma: what 
about this weather?

“I was getting asked out to places like 
Lebanon Valley Nature Preserve, where 
they have a green roof on their recreation 
center, and almost the entire roof was 
dead,” says Department of Horticultural 
Science professor John Erwin. “They were 
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using recommendations from Chicago and 
Germany. Of course the plant material 
wasn’t surviving here. It’s too cold here, 
and too dry.”

A majority of the construction and planting 
standards for modern green roofs come 
out of Chicago and Baltimore in the U.S., 
as well as from Germany and Toronto. 
Compared to Minnesota, those places 
have more consistent precipitation and 
less dramatic winter temperatures. As a 
result, the suggested plant material often 
requires significantly more time, resources 
and attention to sustain in this climate. 
The Minnesota Nursery and Landscape 
Association and a Joint Watershed Research 
Grant are sponsoring a project to create a 
guide for building a local green roof that is 
both attainable and sustainable.

Savings in the pocket
In a patchwork garden atop Williamson 

Hall on the University of Minnesota’s east 
bank campus, dozens of plant varieties in 
individual trays grow or die under intense 
scrutiny. Digital loggers track details about 
not only survivability, but surface and root 
temperature and soil water retention, at 
30-minute intervals around the clock, all 
year. A weather station nearby records daily 
weather information on the roof to paint a 
complete picture of how each plant survives 
and what its impact could be on a roof 
ecosystem. But why the sudden demand 
for roof-friendly plants?

“Most people don’t realize that one of 
the biggest impacts of a green roof in 
Minneapolis is that it cools the building in 
the hot summer,” says Jonathon Hensley, 
the horticultural science graduate student 
maintaining the rooftop facility for the 
research project. “It reflects light. But it also 
insulates the building. It saves on energy 
costs for both heating and cooling.”

In the winter months, layers of plant 
material and soil on a green roof add 

natural insulation that can provide a 26 
percent reduction in a building’s heat loss. 
On a sunny, 80-degree-Fahrenheit day, the 
surface temperature can range from 120 
degrees on a white roof to 180 degrees 
on a black tar roof; a roof with plant cover 
can remain about 85 degrees. Even with 
ample insulation on a roof to slow heating 
of the building’s interior, intake vents for 
air-conditioning units are often found on the 
roof. The colder incoming air from a green 
roof further lessens the cooling system’s 
burden. 

That chilling effect can achieve a broader 
scope combating the summer’s urban heat 
island effect. Traditional building materials 
soak up and re-emit the sun’s heat, making 
cities typically 7 degrees F warmer than 
surrounding areas. Installing multiple green 
roofs in a concentrated area can actually 
cool the overall temperature in an urban 
area. 

A green roof also can save money for 
both individuals and the city in handling 
stormwater runoff. Rain from heavy storms 
flows off standard roofs and into the sewer-
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Above: Jonathon Hensley (left) and John Erwin are testing Minnesota roof-worthiness of both native and exotic plants. 
Left: Sensors record environmental and growth data at 30-minute intervals daily.
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stormwater systems, causing flooding and 
dumping sewage into nearby lakes and 
rivers. A green roof can absorb up to 75 
percent of rainwater and slows the overall 
rate of runoff. Minneapolis is upgrading its 
water management infrastructure, using 
property taxes paid based on each roof’s 
surface area—taxes reduced or erased by 
the presence of a green roof. 

“One great application for the data we’re 
gathering on these plants is to be able to 
measure the impact of each for planning a 
green roof,” Erwin says. “This plant with red 
leaves likely absorbs more light, while this 
one with silvery leaves reflects it. This one 
retains more water. They as rooftop plants 
would have different temperatures and serve 
different purposes.”

Preserving green spaces
Adding green roofs to a city’s skyline has 

benefits beyond the bottom line. Erwin 
and Hensley are testing an array of plant 
species, both native and exotic, to identify 
other values and uses within a sustainable 
roof garden, such as carbon sequestration, 
particulate capture, food cultivation and 
aesthetics.

In its first year, the East Bank roof garden 
hosted 68 plant varieties, from native prairie 
grasses and perennial plants to drought-
tolerant succulents popular to green roofs. 
The plants were left to survive Minnesota’s 
climate for a year with little or no tending, 
and in the second year Hensley added 
35 new species to the 30 that survived. 
Mediterranean culinary herbs, onions, mints 
and thymes joined tulips and bulb plants in 
the extended garden. The researchers also 
were testing some alpine plants specially 
suited to cold, dry mountaintop climates, like 
a poppy species from the Himalayas—plants 
that wouldn’t thrive in Chicago’s climate.

“All of these plants can have unique 
ecological effects if they survive,” Hensley 
says. “A great example would be in this 
context of a metro sprawl area with a lot of 
airborne emissions that become a problem 
when you limit the green spaces. We could 
build an eco-roof custom-tailored to filter 
some of the dense pollution in this area.”

Living roofs filter and retain pollutants 

and carbon dioxide out of the air and the 
captured rainwater runoff. At the same time, 
the restored green spaces host a return of 
wildlife and birds that have been displaced 
by construction. The researchers included 
native and flowering plants in the mix not 
only for aesthetic variety, but to invite 
honeybees and insect life into the city to 
promote biological diversity in urban centers 
around the region.

“People just love a green roof,” Hensley 
says. “It catches students’ eyes as they walk 
by and ask when we’ll finish planting the rest 
of the roofs. That is encouraging to me. Why 
should we just lose the green spaces when 
there’s an opportunity to put it on the roof 
instead of scrapping it like it’s worthless? 
Green roofs are going to be the way of the 
future.”

Building a Minnesota green roof
Once their research is complete, Erwin 

plans to have a list of species that will survive 
in Minnesota’s climate that nurseries and 
garden stores can use to produce a full 
commercial palette of green roof plants. He 
hopes Minneapolis will use the list to expand 
ground-based zoning codes that will help 
ensure that when someone moves their 
green space to the roof, it will live.

New buildings constructed with green 
roofs in mind often add a heavier weight 
capacity to the roof, along with an irrigation 
infrastructure. These can support a full 
garden and even trees, with a deep soil 
profile. Such roofs can cost 30-60 percent 
more to construct, but green roofs can 
double or even triple a roof’s lifespan. 
But in reality, Erwin says, all you need is a 
waterproof roof and trays with a few inches 
of soil and growing material. 

“In the Twin Cities, it’s more likely that we 
will be dealing with an industrial building that 
will be retrofit to use a system that offers all 
the advantages with a smaller weight load,” 
he says. “We don’t want to pick plants that 
require a massive energy input. The plant 
materials have been defined by landscape 
architects, but horticulturalists have a better 
understanding of how to grow plants that 
survive.”  n
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Top: The biodiversity of the plants featured in the 
study serves a variety of purposes, from aesthetic 
value to air particulate filtration. 
Center: Poppies from the Himalayan mountains have 
never been tested for green roof applications, but may 
be well suited to Minnesota’s climate.
Bottom: Sedum plant species spread low to the 
ground and retain water in their leaves, making them 
popular on green roofs.
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For years, a global rain of nitrogen 
from fertilizers and exhaust fumes has 
been linked to losses of species diversity 
among communities of plants. And there 
are fears that the rising carbon dioxide 
(CO2) level could also reduce biodiversity, 
especially when it acts in concert with 
nitrogen pollution.

Now, work by University of Minnesota 
researcher Peter Reich shows that in fact, 
rising CO2 could mitigate the loss of 
biodiversity brought about by nitrogen 
pollution. His findings recently were 
published in the journal Science. 

A complex combo
According to Reich, studies indicate 

that nitrogen pollution today could 
lead to a 25 percent reduction in 
plant biodiversity. There is also worry 
that together, rising CO2 and nitrogen 
pollution could cut diversity by up to 50 
percent. But whether these two factors 
will join forces to wreak that kind of 
havoc cannot be predicted, and so Reich 
decided to find out.

In a 10-year grassland study, Reich, a 
Regents Professor in the Department of 
Forest Resources, examined the effects 
of increasing CO2 and soil nitrogen 
singly and together. He found that 
adding nitrogen to the soil reduced the 
number of plant species by 16 percent, 
and growing plants under an elevated 
level of CO2 reduced diversity by about 
2 percent.

But the drop was only 8 percent when 
plants were grown with higher levels of 
both nitrogen and CO2.

That was a far cry from the worst-case 
scenario, in which the loss of species 
under both treatments would have been 

18 percent (16 from nitrogen, 2 from 
CO2) or higher. But neither was it a big 
surprise, given that environmental forces 
often combine their effects in complex 
and unpredictable ways. 

So what led to this result?

A battlefield out there
As an example, consider the ways 

elevated CO2 and nitrogen affect the 
way plants use water. Under enriched 
nitrogen, certain species grew faster, 
used more water, and thus reduced the 
availability of water for other species. 
This hurt the less dominant plant species 
and reduced the overall species number.

But elevated CO2 led to a higher 
percentage of water in the soil; this 

counteracted the effect of nitrogen 
enrichment, allowing more species to 
survive. 

“This gave plant biodiversity a 
boost,” Reich says. But he cautions that 
this doesn’t give one carte blanche for 
optimism. What his work illustrates 
more than any thing else is  the 
difficulty of predicting the outcomes 
of interactions among the atmosphere, 
the climate system, and terrestrial 
ecosystems. 

“While it is a relief to find out that 
rising CO2 and nitrogen together may 
not cause enormous losses of diversity, 
all losses of diversity are troubling, and 
in any case this finding does not detract 
from the urgent need for us to curb CO2 
emissions, given the other critical CO2 
effects,” he says.   –Deane Morrison
 
This story originally appeared on the 
University of Minnesota website. 

An Unexpected Outcome from Rising CO2
Higher carbon dioxide levels may reduce some biodiversity losses

Here are the levels of elevated CO2 
and added soil nitrogen, averaged 
over 10 years, to which plots of 
prairie plants were exposed.

for Co2: 560 ppm, a level likely to 
become the global mean between 
2050 and 2080 at current rates of 
increase. Today it’s about 380 ppm. 

nitroGEn: four grams per square 
meter per year, or about 4–6 times 
the usual nitrogen pollution in 
Minnesota. Control plots received 
no extra CO2 or nitrogen.

BY THE 
nUmBERS
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By almost any measure, 2009 was a horrible year for 
Minnesota livestock farmers.

Over the last three years, high feed prices and low sales 
prices in the dairy and pork industries have left producers 
struggling to make ends meet. But in 2009, U.S. livestock 
producers’ income fell off a cliff, with estimated losses in 
the billions of dollars nationwide. 

When times get tough on the farm, the Center for Farm 
Financial Management (CFFM) gets busy. The center, which 
is operated jointly by CFANS and University of Minnesota 
Extension, serves as a national resource for agricultural 
lenders, educators and farm producers. 

Recent economic troubles are “a tale of two farmers,” says 
Bob Craven (’78–B.S., animal science; ’81–M.S., agricultural 
economics), director of CFFM. “For crop producers, the 
last two or three years have been pretty good, with a few 
exceptions. But for dairy and hog producers there’s been 

a lot of red ink the last couple of years.” 
Most Minnesota producers produce 

some of their own feed, says associate 
director Dale Nordquist (’75–B.S., 
agricultural business administration; 
’82–M.S., agricultural economics), “the 
ones who don’t have been the hardest hit. 
They’ve had major losses and it’s hard to 
imagine how some of them have made it 
through.” 

Help on many levels
CFFM got its start in the early 1980s, at another time when 

agriculture was struggling. In the 1970s, the Extension farm 
management staff at the University of Minnesota created 
FINPACK, software that would help lenders and farmers 
manage their financial affairs and plan for the future. In 1982, 

Through good times and bad, experts help farm producers succeed

By Becky Beyers

Bob Craven directs the Center for 
Farm Financial Management.
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ag lenders and farm educators began using 
the software and encouraging producers 
to try it. By 1984, at the height of the 
farm crisis, demand for the software was 
rising; at the same time, the introduction 
of affordable personal computers meant 
farmers could use the new tool in their 
home offices. 

Since then, CFFM’s array of software 
tools has expanded to products that help 
farmers develop crop marketing plans, write 
a business plan, compare their output to 
that of other farmers and calculate how 
much rent they should charge for farmland. 

In addition to sof tware, the center 
conducts training sessions nationwide on a 
variety of agri-business topics, gathers and 
reports data on farm income and, thanks 
to a new $17 million grant from the U.S. 
Department of Agriculture, will oversee a 

nationwide network of educators that 
will provide technical assistance training  
as part of the Trade Adjustment Assistance 
program. 

Because the center is relatively small, 
with a staff of about a dozen, CFFM works 
primarily with lenders and agricultural 
educators, who in turn train individual 
producers how to use the center’s tools. 

“By working with different groups this way, 
we can leverage the products much more 
than if we worked directly with individual 
producers,” Craven says. He estimates that 
each year, more than 30,000 producers 
use FINPACK, which remains the center’s 
flagship product. Another 25,000 have 
played “Winning the Game,” a series of 
workshops that teaches producers about 
the intricacies of grain marketing. 

Crisis of 2009
So how bad was 2009 for livestock 

producers?
For pork producers, the crisis was “the 

longest and deepest in 20 years,” Brian 
Buhr, head of the Department of Applied 
Economics and a nationally known expert 
on commodity markets, told a U.S. House 
agriculture committee when he was asked 
to speak last fall about the situation. 

While most analysts agree that the worst 
of the crisis may now be past, a recent 
report from CFFM and the Minnesota State 
Colleges and Universities estimated that 
farmers’ median net income fell 63 percent 
in 2009, with even worse numbers for non-
diversified dairy and pork producers. The 
annual report analyzed data from about 
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3,000 Minnesota farms; Nordquist said 
the return-on-assets data were the worst in 
the 17 years the report has been compiled. 

Adding to hog producers’ woes: the 
“swine flu” scare of late 2009—which 
had absolutely nothing to do with swine. 
Consumers, however, bought less pork 
because of the unfortunate nickname for 
H1N1 flu, driving down producers’ revenues 
even further. 

For dairy producers, the situation was 
“by far the worst in years,” says Noah 
Litherland, assistant professor in the 
Department of Animal Science. Almost all 
producers had to take out loans or dip into 
their capital just to stay afloat. 

A milk surplus created by years of a “make 
more milk” mindset was made worse by 
consumers eating fewer restaurant meals—
restaurants use enormous amounts of 
cheese—plus a decline in exports and fast-
rising forage and energy prices, Litherland 
says. In recent months, milk prices have 
begun to improve, he says, “but it’s going to 
take some time to heal the wounds.” 

Long-range, dairy producers need to find 
ways to eliminate some of their industry’s 
volatility, whether that’s through expanding 
consumer markets, changing how producers 
get paid or eliminating debt when times are 
good, Litherland says. “I don’t know exactly 
what the answer is, but something needs 

to change.” 
In both cases, Minnesota farmers 

now must deal with a complicated risk-
management situation, Buhr says. For pork 
producers in particular, risk management—
planning for and mitigating the foreseeable 
factors that affect their income—is what 
separates the profitable from unprofitable 
operations, he says. “The people who are 
doing well are managing well.” 

Preparation will be key
Buhr told the congressional committee 

that along with financial incentives, teaching 
producers how to more effectively manage 
and market will be one of the keys to 

preventing another crisis in the livestock 
industry.

CFFM’s newest project will help do just 
that. The “Trade Adjustment Assistance 
for Farmers Program,” announced in 
October, will help farmers, ranchers and 
commercial fishermen who are negatively 
affected by competition from imports. The 
program, funded by the U.S. Department of 
Agriculture’s Foreign Agricultural Service, 
involves CFFM coordinating efforts at four 
Extension centers around the country. The 
centers will help adult agricultural educators 
create training programs designed to help 
producers make the transition to alternative 
crops or products. 

“For example, our trainers might work 
with avocado producers in California, or 
shrimpers in the Gulf of Mexico, anybody 
whose business is being af fected by 
imports,” Craven said. The trainers will use 
CFFM’s software and training tools as well 
as intensive workshops and face-to-face 
meetings; producers will write business 
plans and meet with economists and 
educators to design plans that have the 
greatest chance of success. 

All of the work ties into the University of 
Minnesota’s role as a land-grant institution, 
Craven says. “Our mission statement says 
‘to improve farm management’ and that’s 
what we do.”  n
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 Midwestern farmers have watched 
as Canadian farmers have benefited 
from a growing niche market for hemp 
and hemp oil during the past decade. 
Bell museum curator of plants George 
Weiblen hopes to change all that.

Weiblen’s research threads a path 
loaded with social, political and economic 
land mines. He is one of only a handful 
of researchers permitted by the U.S. 
government to study Cannabis sativa, the 
plant species that includes marijuana and 
hemp. Staying on the good side of drug 
enforcement, marijuana advocates and 
the hemp industry is challenging. But it’s 
a tightrope walk that Weiblen appears 
to relish.

Hemp and marijuana are different 
varieties of the same species, and 
federal law prohibits all Cannabis 
plants regardless of their drug content. 
Meanwhile, hemp farmers in other 
countries supply fibers that are used 
to produce paper, clothing, canvas, and 
rope. But the recent increase in demand 
is for hemp seed that contains oil that 
is rich in healthy omega-3 fatty acids. 
It is used in nutritional, cosmetic and 
industrial products.

“Working on a controversial plant is 
exciting,” Weiblen says. “I can’t think 
of another plant that is regarded as a 
miracle by some and a menace by others. 
Our research is challenging opinions on 
all sides of the debate.”

Last fall Weiblen published a paper with 
Department of Plant Biology colleague 
David Marks, identifying the genes that 
govern production of the psychoactive 
drug, tettrahydrocannabinol, or THC. 
Understanding the genetic basis of 
drug production in Cannabis could aid 

in developing new varieties suitable for 
planting in the U.S.

 Weiblen’s research found that the 
genes responsible for THC are active 
(expressed) in tiny hairs located on 
Cannabis flowers. A hairless Cannabis 
variety would be drug free and visually 
distinct from marijuana. However, hemp 
industry advocates strongly oppose the 
genetic modification of Cannabis to 
exempt it from current U.S. drug policy. 
They argue that existing hemp varieties 
are already low in THC; that genetically 
modified hemp would not appeal to 
consumers, and that federal drug policy 
should be amended to permit cultivation 
of existing varieties.

Weiblen says hemp is an ideal crop 
alternative for the Upper Midwest. 
“It grows well on marginal land and, 
as opposed to cotton, it yields large 
quantities of durable fibers, survives 
northern climates and is resistant to 

pests and disease.” Also, hemp seed oil 
could provide a source of biofuels. Given 
its hardiness and weedy characteristics, it 
could be grown on land that is unsuitable 
for other crops.

 “My research attempts to bring 
honesty and scientific facts to the debate 
over Cannabis,” Weiblen says. “Hopefully 
that can lead to sound legislative 
decisions in the future.”

Weiblen says his research has reached 
a sort of crossroads. Without additional 
funding to better understand Cannabis 
or the opportunity to grow experimental 
plants in the field, the idea of new 
American hemp will remain but a pipe 
dream.   –Martin Moen

Tightrope Walker
Hemp research could lead to niche markets for farmers

Associate professor George Weiblen balances the competing interests of drug enforcement, 
marijuana advocates and the hemp industry. 
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Commencement: To Begin
A message from CFANS Alumni and Constituent Relations director Mary Buschette

Commence: to have or make a 
beginning, to start.

O f t e n  w e  s e e m  t o  v i e w 
commencement as the end. The 
necessary course work has been 
completed. The program is finished. 
Following the commencement 
ceremony we say goodbye to friends, 
faculty and advisers. At least that’s 
how I thought of commencement as 
a student. 

But commencement is really the 
beginning of a new adventure. A new 
phase in life, with new challenges 

and new opportunities. One of the most gratifying aspects of 
working in alumni relations is interaction with students—our 
future alumni—through mentor and career development 
programming and student leadership activities. I feel like a proud 
mom (or big sister!) when I see students that I met as freshmen 
four years earlier walk across the stage at Northrop Auditorium. 
With the knowledge of the impact they made on campus, I am 
eager to see the great ways they’ll contribute to society in their 
chosen fields. CFANS students are passionate about the future. 
They have great ideas. They turn their passions into action, much 
like the grads that came before them.

It’s reassuring to know that once again this May, 360 individuals 
will be begin new journeys and join the ranks of 25,000 CFANS 
graduates who support the college in so many ways. 

They may return as mentors—this year more than 85 
individuals served as mentors to undergraduate and grad 
students helping them to explore the many opportunities that 
await them. 

They may serve and support the college by participating in 
programs such as Classes without Quizzes, a half-day program 
that helps people learn more about CFANS research.

Or they may help recognize aspiring students learn about 
opportunities available in the areas of food, agriculture and 
natural resources through the CFANS Alumni Society sponsored 
Science Achievement Award. Twenty-four high school juniors 
were recognized with this award in 2009. 

Or perhaps they will contribute to a scholarship in honor of a 
faculty member or to support their favorite academic program. 
In fact, last year $1.2 million will be awarded to 415 new and 
returning students in the college. More than ever this support 
is critical and appreciated by the student recipients.

So to all of our new graduates: Welcome to this new stage in 
your life. You’ve already done so many things, and your future 
hold so much promise. I look forward to seeing where your 
adventures take you next, and to staying connected with you 
for many more new beginnings.
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I’m a member. 
I’m an ambassador.
I’m an ambassador because the University of Minnesota improves our standard  
of living by helping us with everything from our backyard gardens to saving 
lives with new medicines and medical technologies.

Join the University of Minnesota Alumni Association and be an ambassador for  

the U’s important work. Visit www.MinnesotaAlumni.org or call 612-624-2323.    

Val Aarsvold, BS ’94
College of Food,  

Agricultural 
and Natural 

Resource  
Sciences

CFANS_7x3_4-10.indd   1 4/27/10   11:29 AM
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Source: University office of Institutional Research

BY THE NUMBERS CFANS students 2009–2010

24.8 MEAn ACt tESt SCorE 
for fall 2009 CfAnS 
freshmen

P E R C E N TA G E  O F  C FA N S 
UNDE RGR ADS FROM THE 

T W I N  C I T I E S 
METRO AREA

44.535
Number of

CfAnS 
undergrads

who are 
older than 

35

1,718
TOTAL CFANS 

UNDERGRADUATES,
2009–2010

me an 

nu m ber 

o f  c r e d it s

taken by 

CfAnS 

undergrads

14.6

AvErAGE AGE  
of CfAnS GrADUAtE StUDEntS30.8
388 CFANS STUDENTS WHO 

ATTEND SCHOOL PART-TIME

Tee up for a bright future...
invest in CFANS students.
Since 2003 we’ve raised nearly $100,000 
for CFANS scholarships.

We invite you to get involved with the 
2010 Golf Scramble:
       •  Provide sponsorship for the tournament and hole contests
       •  Donate and bid on silent auction items
       •  Sign up as an individual or team to golf
       •  Volunteer to help out with the tournament

Golf and Give Back
Golf Scramble for Scholarships

For more information about 
the tournament and to register: 
z.umn.edu/Golf
or contact Mary Buschette 
at (612) 624-1745 or 
mbuschet@umn.edu

Friday, July 9, 2010
Les Bolstad Golf Course

Falcon Heights, MN
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What do you see as the greatest 
21st century challenge in achieving 
global food security and reducing 
poverty in developing countries? 
Are the challenges different for 
different regions of the world?

Shenggen fan: The greatest 
challenges to global food security include 
climate change, trade protectionism 
a n d  d e m o g r a p h i c  t r a n s i t i o n s 
(especially continued population 
growth, urbanization and an increasing 
proportion of young people, particularly 
in rural areas). However, each region 
faces its own special challenges. South 
Asia’s concerns include the reduced 
availability of water due to climate 
change, gender inequality and high 
rates of child malnutrition. For Africa, 
governments’ lack of capacity to design 
and implement their own food security 
strategies is particularly challenging.

ruben Echeverria: I believe that 
the four challenges mentioned above 
(food security, poverty, climate change 
and energy) bring agriculture science 
back to where it belongs, very high in 
the development agenda. However, the 
main challenge is the need to strengthen  
policies and institutions in order to be 

able to deliver on the four challenges. 
There is a solid global knowledge base on 
ag science (public and private sectors and 
the civil society) from which innovations 
will certainly occur, but the funding base 
to achieve it is much weaker. As global 
citizens, we really spend very little 
time and money on making sure that 
the right investments on ag and rural 
development are made. 

A key challenge for us in the CGIAR 
is to engage intelligently with the very 
large and strong public sector research 
capacity in Brazil, China and India, to 
cite three obvious examples, while at 
the same time continuing to work with 
the smaller research systems. Plus, 
we must open up much more to work 
with the private sector, at the national, 
regional and global levels. The CGIAR is 
well known for its capacity to reinvent 
itself, so I hope that we do it right and 
become much more open, flexible and 
research-network-oriented. If that 
happens, we will be able not only to 
depend on donations from the more 
developed countries but we will be part 
of the innovation systems of the less 
developed countries.

How can the CGiAr centers work 
with universities and colleges—
like CfAnS—to further their shared 
goals? 

Sf: Both play a role in nurturing the 
scientists of the future. Developing 
the next generation of researchers 
and agricultural scientists is critical to 
continue making strides against poverty 
and hunger. Many students find out 
about us through their coursework, as 
I did. Some go on to intern here. 

We also work with many universities, 
conducting joint research. I would like to 
see IFPRI and universities like Minnesota 
increase their collaboration in research, 
data collection, the development of 
teaching materials and the exchange of 
staff through the use of sabbatical leave.

rE: A new generation of agricultural 
scientists with a global development 
mission is needed and we in the CGIAR 
look forward to rebuilding the traditional 
bridges between U.S. universities and 
international research centers.

Global Studies
Two CFANS alumni lead international research organizations

Editor’s note: The Consultative Group on International Agricultural Research 
(CGIAR) aims to achieve sustainable food security and reduce poverty in developing 
countries in the fields of agriculture, forestry, fisheries, policy and environment. Last 
year, two of its 15 international centers—the International Food Policy Research 
Institute in Washington, D.C., and the International Centre for Tropical Agriculture 
in Bogota, Colombia—named CFANS alumni as their directors general. Shenggen 
Fan (’89–Ph.D., agricultural and applied economics) became director general of 
IFPRI in December, and Ruben Echeverria (’85–M.S.; ’88–Ph.D., agricultural and 
applied economics) has led CIAT since March 2009. We interviewed them via email 
about the challenges and opportunities in their new roles. A much longer version 
of this interview appears at www.cfans.umn.edu/solutions.

Left: Shenggen Fan. Right: Ruben Echeverria.
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CFANS Alumni Society 

BOARD OF DIRECTORS
offiCErS: 
President 
 Randy Gutzmann, St. Croix Events (’82) 
President-Elect/ vP of resource Development 
 Val Aarsvold, Minnesota FFA Foundation (’94)
vP of Academic Excellence  
 Brenda Jacob, General Mills (’82, ’88) 
vP of Alumni relations 
 David (Rusty) Nelson, SuperValu (’69, ’71) 
Secretary/treasurer  
 Alyson Landmark, Bachman’s (’01) 
Past President 
 Keith Wolf, Land O’Lakes (’79) 
UMAA national Board representative 
 Bonnie Welshons, General Mills (’82)

DirECtorS: 
 Jim Carlson, Waconia Manufacturing, Inc. (’93)
 Roger Chamberlain, Agribank (’74)
 Dana Dronen, General Mills (’04)
 Amy Eppen, Sparboe (’03)
 Kathryn Fernholz, Dovetail Partners (’97)
 Doug Huebsch, New Life Farms (’85)
 Brittany Hummel, Minnesota Department of  
  Natural Resources (’08)
 Dan Kennedy, Solae (’99)
 Amanda Kirk, Target (’06)
 Dennis Thompson, Aitkin County Soil and Water 
  Conservation District (’98)
 Matt Wohlman, Congressman Tim Walz (’03, ’06)

EX-offiCio:  
CfAnS Dean
 Allen S. Levine, ’73, ’77
Alumni relations Director 
 Mary Buschette, ’87
Alumni relations Assistant Director 
 Darren Lochner, ’96, ’00
UMAA representative 
 Mary Kay Delvo
CfAnS Student Board representative 
 Brianne Heder, ’11
St. Paul Ambassadors representative 
 Matt Boerboom, ’11

z.umn.edu/cfansas2010

To learn more, visit 
http://z.umn.edu/mentor

“I’m always learning. 
This program is a great way to stay connected to the fresh  
ideas and perspectives of  the students while helping them  

to develop both personally and professionally.”

–Kristen, CFANS Mentor

Become a Mentor!
Sign up today for the  

2010-2011 mentor program. 
Matches will be made in the fall.

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
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Can You Identify this Photo?
Please tell us 

who this speaker 
is and why he 

was on the  
St. Paul campus. 

Everyone who 
sends in the 

correct answer 
will be entered 

in a drawing for 
a CFANS coffee 
mug. Send your 

answers to 
bbeyers@umn.edu. 

Well, maybe that was too easy. More than a 
dozen people responded with the correct answer 
to last issue’s “Who are these people and what 
are they doing?” question. The answer: They’re 
the “Priscilla Parade,” a Thanksgiving tradition in 
the School of Agriculture. This photo was taken 
in 1944 and appeared in the 1945 edition of “The 
Agrarian”; several readers still had their copies of 
the original publication and sent in copies.

So who are these “Priscillas”? Down the 
stairway: Evelyn Gray, Marion Reick, Amelia 
Karol, Mabel Case, Mary Miller, Lucille Berning, 
Mary Schiltgen, Carol Rossback, Alma Schiltgen, 

Audrey Haaland, Ellen Haabala, Dorothy Walser, 
Donna Franta, Celesta Schiltgen, Vernice House, 
Mildred Little, Audrey Alberts, Myrtha Gerberding, 
Lois Karstad, Elaine Peichel and JoAnn Friese. The 
Schiltgens were sisters and Mary Schiltgen Walsh 
was one of the readers who sent in the correct 
answer; she wins the CFANS coffee mug. 

Save 
the 

Date!

July 9, 2010 
Golf Scramble for Scholarships 
Les Bolstad Golf Course,  
Falcon Heights

September 24– 
October 2, 2010 
University of Minnesota 2010 
Homecoming

Last issue’s answer
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CFANS 
Development Team

The College of Food, Agricultural and 
Natural Resource Science's Development Staff 
are available to discuss giving opportunities 
with you and to answer any of your questions.

Contact us anytime!

Cynthia Cashman
Chief Development Officer
612.624.7489
cashman@umn.edu

Adam Fischer
Development Officer
612.625.5766
afischer@umn.edu 

Cathy Konat
Development Officer
612.625.5229
kona0006@umn.edu

Matt Musel
Associate Development Officer,   
Extension
612.626.3717
musel@umn.edu

Mary Nelson
Associate Development Officer,   
Bell Museum of Natural History
612.624.0089
nels2206@umn.edu

Andy Fay
Development Assistant
612.624.4285
fayx0023@umn.edu     

Connie Hempstead
Stewardship & Donor Relations   
Manager
612.625.2930
hempstea@umn.edu
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Editor’s note: Each fall, the CFANS 
development team brings together 
scholarship winners and the people who 
support those scholarships. At the 2009 
Thanksgiving for Scholarships dinner, 
Chase Crawford, a senior agricultural 
industries and marketing major, 
spoke about his experience and how a 
scholarship helped him. This is a slightly 
edited transcript from that evening. 
You can see video of Chase’s speech 
and the other speeches that night at  
www.cfans.umn.edu/giving. 

My name is Chase Crawford. I’m from a 
little town in southern Minnesota called 
Sherburn. I’ve taken a little different 
route to this point. I always wanted 
to farm, and my senior year of high 
school I scraped up some machinery 
and rounded up 40 acres, and I was off 
and running. I added a little bit of land 
every year until I was up to a little over 
400 acres. Right out of high school, I 

joined the Minnesota National Guard. I 
wanted to be able to do my part in case 
something bad happened like a flood 
or tornado. The world was a little more 
innocent then. And I had no idea just 
how big a part I’d end up doing. 

In the spring of 2005, my unit got the 
word that we’d be put on active duty 
for deployment to Iraq the following 
fall. As you can imagine, this kind of put 
a damper on my farming operation. I 
spent that summer selling my 100 head 
of cattle and making arrangements to 
put my operation on hold for what I 
thought was going to be just a little over 
a year. It was a wet fall that year, and 
when it came time to leave on October 
12, I hadn’t quite got everything done. I 
had to walk away with 150 acres of corn 
in the field. But I’m lucky to live where I 
do and I’m lucky to have the neighbors 
that I did. They had seven combines in 
that 150-acre field at one time. Took 
them about an hour and a half to get 
it done.

In Iraq I was a sergeant, a team 
leader in charge of four others. We were 
stationed south of Baghdad, and my 
team and I did just about everything 
there was to do on the ground at one 
time or another, including getting hit 
by a roadside bomb while on patrol one 
night. My injuries were relatively minor 
compared to the others in my vehicle. I 
suppose if luck had anything to do with 
it, I consider myself pretty lucky. 

W h a t  w a s  s u p p o s e d  t o  b e  a 
deployment of a year turned into 16 
months in Iraq. We finally returned home 
in August 2007, after 22 months away. 
Having to go to war is hard. And I always 
expected that it would be. What caught 
me off -guard was that the hardest part 

of the ordeal wasn’t leaving home or 
having to deal with horrible things that 
happen in a war. The hardest part has 
been coming home and trying to fit back 
into the life that I remembered. I spent 
the first year letting the pieces fall as 
they would, figuring out what I wanted 
to do with the seemingly new life that 
I had come into. And I decided the best 
option would be going back to school to 
finish my education before I got back to 
the rigors of farming. 

I chose to come to the U of M. I got the 
ball rolling, but there were still a few 
more details. I’d been on my own for 
a while, accumulating the things that 
adults do like a mortgage and other 
bills. The G.I. Bill is a great program, 
and it helps a lot, but there are still a 
few loose ends left over. This is why 
having scholarship opportunities is so 
important. 

I’m very fortunate that I’ve been 
able to continue my education. And 
I’m not saying that because I’ve had 
the opportunity to finish school that 
I’m going to go out and change the 
world, but there are people in my same 
situation that will. They’ll be able to do 
that because of the scholarship money 
that the donors in this room donate. And 
I thank you for that.

As for me, who knows? I’ll be done 
with my degree here in the spring 
and I already have 200 acres rounded 
up for next year. I suppose I’ll try and 
pick up in the same course I started out 
on several years ago. But, I thought I 
had it all figured out once before and 
experience as taught me that life can 
be very unpredictable. And truthfully 
it’d be pretty boring if it wasn’t. So thank 
you again.

Coming Home to a new Life
Iraq veteran finds a different path in CFANS
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DiScovercFaNS

Environmental sculptor Patrick Dougherty will be an artist-in-residence at the Minnesota Landscape 
Arboretum for a three-week “Big Build” exhibit in May. Working with volunteers from the arboretum, 
he’ll create one of his signature sculptures woven from tree saplings and forest thinnings. this photo 
shows a similar sculpture he built for the raleigh-Durham airport. 

Progress on “Big Build” also will be captured via a garden cam and blog at www.arboretum.umn.edu.

Environmental sculptor Patrick Dougherty will be an artist-in-residence at the Minnesota Landscape 
Arboretum for a three-week “Big Build” exhibit in May. Working with volunteers from the arboretum, 
he’ll create one of his signature sculptures woven from tree saplings and forest thinnings. this photo 
shows a similar sculpture he built for the raleigh-Durham airport. 

Progress on “Big Build” also will be captured via a garden cam and blog at www.arboretum.umn.edu.
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May 14
CfAnS Spring Commencement ceremony 
northrop Memorial Auditorium

May 24
Plant genetics symposium and retirement dinner for ron Phillips 
Cargill Building and Mcnamara Alumni Center

May 27
Siehl Prize laureate ceremony 
Mcnamara Alumni Center

July 9
Golf Scramble for Scholarships 
Les Bolstad Golf Course, falcon Heights

July 29
Horticulture night 
West Central research and outreach Center, Morris

August 3–5
University on the Prairie 
Southwest research and outreach Center, Lamberton

September 7
fall 2010 semester begins

September 16
open House 
Southern research and outreach Center, Waseca

CFANS 2010 CALENDAR OF SUMMER 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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CHANGE SERVICE REQUESTED

new name? new Address? Please help us keep your information up to date. 
If there are any problems with your Solutions magazine delivery, 
please let us know so we can avoid errors and waste in the future. 
Please send any requests or changes to solutions@umn.edu.

if you’d prefer to read Solutions online, go to www.cfans.umn.edu to sign up.


