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This edition of Solutions has a special global focus, because global 
competency—understanding the perspectives and challenges of people 
outside the United States—is a core value in our college. We want our 
students to graduate with an understanding of how to work with people from 
other cultures and backgrounds. We want to offer our scientists’ expertise to 
help solve the world’s most persistent problems. We understand that no one 
lives in isolation anymore, especially when it comes to food, agriculture and 
natural resources. 

That’s why we chose to highlight CFANS’ work around the world, both in 
the special pullout map you’ll find in the middle of the magazine and in other 
standing features. We think you’ll find at least a few projects in the special 
section that will make you say “I had no idea CFANS has someone doing that.”

The map is a snapshot of the work our faculty, staff and students are doing 
throughout the world; as research projects and partnerships come and go, 
the list will change. That’s why we’ve also created an online, expanded and 
update-able version of the map and listings at z.umn.edu/CFANSGlobal. 

We’re celebrating the 150th anniversary this year of the Morrill Act. In the 
21st century, the land-grant act has taken on new meaning beyond state 
borders. It seems fitting that CFANS, with its deep roots in the land-grant 
mission, would lead international work in food, agriculture and natural 
resources. I hope you enjoy reading about these fascinating projects. 

 
 

On the cover: CFANS leads research and outreach across the globe.  
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 Andy David, who oversees  
the blister rust project near Tofte, 
looks high up to spot the telltale 
blisters and brown needles that 

show trees are diseased. 

TreesTreesSaving 
the Forest
for the

TOFTE—Forty years ago, foresters planted 
the first of almost 44,000 white pine trees on 
22 rocky acres in the woods a few miles uphill 
from Lake Superior. Then they planted Ribes—
gooseberry, the host that allows white pine 
blister rust to spread—near the trees, and waited 
to see what would happen. 

As expected, most of the trees died from blister 
rust, many in a relatively short time. But more 
than 1,200 of them survive today, a testament 
to the possibility that even if no eastern white 
pine is genetically immune to the deadly rust 
spores, some trees might have at least some 
resistance. That’s good news, because the 
somewhat resistant trees can be used to develop 
new trees that might be even better equipped to 
fight off rust spores. 

“Historically, complete resistance was the 
goal,” says Andrew David, forest geneticist at the 
North Central Research and Outreach Center 
and one of the project’s leaders. “While we may 
not have found that, over the years we have 
created the largest, genetically diverse source of 
potentially resistant eastern white pine anywhere 
in North America, and most likely the world.” 

Rust rides in
White pine blister rust’s arrival in the forests 

of northern Minnesota is a classic case of 
unintended consequences. Early in the 20th 
century, native forests had been heavily 
harvested for prized white pine lumber, and new 
trees were needed. Few tree nurseries in the 
United States were equipped to grow seedlings, 

White pines 

that survive 

blister rust 

might hold 

clues to future 

forest health

By Becky Beyers
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 Andy David, who oversees  
the blister rust project near Tofte, 
looks high up to spot the telltale 
blisters and brown needles that 

show trees are diseased. 

TreesTrees
so seeds from native white pines were sent 
to nurseries in Europe, which unfortunately 
had been recently infested with white-pine 
blister rust spores that migrated in from 
Asia. When the replacement tree seedlings 
were shipped to the United States, blister 
rust came along for the ride. The new trees 
were used to replant the northern forests, 
but they were already infected and very 
susceptible to rust. 

Blister rust does to a white pine tree just 
what its name implies: after spores land on 
the tree’s needles, they work their way down 
through branches and to the tree trunk, and 
eventually a canker—a split or large bulge in 

the bark that looks like a blister—shows up. 
The canker grows larger, branches above 
it start turning brown, and the tree dies. 
The disease can’t spread between pines; it 
needs a host—gooseberry—to complete its 
disease cycle, and it flourishes in the kind 
of moist, cool weather found along and near 
the north shore of Lake Superior. 

Large scale, long term
Environmentalist and philanthropist Frank 

Hubachek established the Wilderness 
Research Center along the U.S.-Canadian 
border in the late 1940s, which soon led 
to forester and University of Minnesota 
alumnus Cliff Ahlgren’s arrival in the north 
woods to oversee research at the center. 
In the 1960s, he, Hubachek and an 
assortment of U.S. and Canadian agencies 
saw what blister rust was doing to the 
forest and began planning for a long-term 
research project. Through an agreement 
with the Forest Service, in 1972 and 1974 

Ahlgren’s team of researchers planted 
thousands of trees in the area known as 
Moose Fence a few miles outside Tofte 
where rust-spreading conditions are nearly 
ideal. (An 8-foot fence originally encircled 
the research area to keep moose from 
nibbling on the trees; rabbits, however, 
had no problem getting in, and the fence 
eventually was taken down.) 

Genotype families were purposely planted 
in a serpentine, rather than straight-row 
arrangement, David says. That strategy 
helps remove small  environmental 
differences as a factor in whether trees 
survive or become infected, but it can make 
finding a specific tree or family of trees a 
bit difficult. 

Walk through the dense forest today and 
you still might trip over one of the metal 
spikes that Ahlgren used to demarcate the 
873 different families of tree seedlings, in 
hopes of finding that one genotype with 
complete resistance to rust. As David 

Carrie Pike and her team at the Cloquet Forestry Center are using seeds from white pine blister rust survivors to grow new, stronger trees. 
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walks around the research plot, he points 
to orange, yellow and metal tags on trees 
from censuses taken in the 1980s, 1990s 
and most recently in 2010. Researchers 
can track each numbered tree’s health by 
using the tags and a detailed GIS map that 
research fellow Jim Warren created about 
ten years ago.

When David sees a tree with no signs 
of rust, he grins. “That’s what we like to 
see,” he says. “It’s nice and big, maybe 30 
inches around. “A few yards away, another 
pine looks fairly healthy. “They’re probably 
from the same family, and maybe they’ve 
got something in common that helps their 
resistance.” At least one type of eastern 
white pine found along the North Shore, 
known as P327, has been identified as more 
resistant than others, possibly because of 
a waxy substance in its needles that acts 
as a barrier to rust spores. 

About a dozen years after the trees were 
planted, roughly 60 percent had died. The 
survivors were evaluated for vigor and rust; 
888 of the highest performers were marked 
with permanent aluminum tags to allow for 
easier tracking. Nearly a decade later, they 
were evaluated again, but this time more 
than 90 percent of the high-performing 
survivors showed little or no sign of blister 
rust. By the 2003 census, even though rust 
clearly was present in the research area, 
more than 95 percent were still alive and 
nearly two-thirds were not infected with 
blister rust. Researchers noticed a new 
phenomenon: trees that hadn’t been tagged 
in the early 1980s as high performers 
were still alive but had signs of rust. They 
survived for more than 20 years despite 
being infected; the research team calls 
them the “slow-rusters.”

Two years ago, researchers again counted 
all the remaining trees and categorized 
their health and vigor. A total of 1,274 
of the original trees remain, which David 
says is remarkable considering the lack 
of total resistance in eastern white pines 
and the fact that the trees were planted in 
a high-risk area interspersed with blister 
rust’s primary host. Genetic material was 
harvested from the winners—114 potential 
slow-rusters—and will be used to try 
breeding new, more resistant pines. 

The next generation
After all this time, the project’s focus is 

shifting from evaluating existing trees to 
breeding new trees with equal or greater 
resistance.  The U.S. Forest Service’s 
Oconto River Seed Orchard (ORSO) and the 
Minnesota Tree Improvement Cooperative 
are important partners. 

Once cones are collected from trees at 
the Tofte site, they’re used to grow seedlings 
in a growth chamber at ORSO, says Carrie 
Pike, research fellow of the cooperative 
and interim director of the Cloquet Forestry 
Center.”

“Then staff at ORSO inoculate them 
with rust, really hammer them, and put 
them outside for two or three years to find 
families with the best resistance,” she says.

The rigorous testing helps ensure that 
the trees really do have some resistance. 
“It’s always possible that the survivors 
(from Tofte) just got very lucky,” she says, 
and simply never were infected with rust, 
so researchers want to be sure resistance 
really is there. The seedlings that pass the 
test are used to graft more seedlings at 
Cloquet, where they are further evaluated.  

In nature, trees are wind-pollinated, “so 
you never really know who the father is,” 
Pike says. By selecting and crossing two 
parents with resistant traits, breeders give 
new trees a better shot at rust resistance.  
The problem, however, is that so few 
eastern white pines really are resistant. Pike 
and her team use the P327 genotype that 
CFANS plant pathologist Bob Blanchette 
and his students identified as having some 

resistance, but, she says, “I really need 20 
more trees like that,” because of the genetic 
diversity they could provide, making for a 
more disease-resistant forest in the future. 

Even though strides in finding a resistant 
eastern white pine have been relatively 
small, they are significant, she says. The 
process researchers are using now wouldn’t 
translate well to a large scale because of 
its cost and labor-intensiveness, but it 
could be used as part of a solution for a 
bigger geographic area, possibly with a 
combination of crossed seedlings and wide 
distribution of seed. 

That’s the true  benefit of the long-running 
experiment. The remaining infected trees 
at Tofte may only live to 150, about a 
third of the eastern white pine’s normal 
life expectancy, David says, but they’ve 
reproduced and made seeds that can 
be used to make future, more resistant 
generations. “That’s the really good part of 
all this.”   n         

White pine trees at Tofte show patches of dried “pitch” or sap  
that oozes from broken blisters as the disease progresses.
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Heat islands involve many factors 
beyond just temperature; could you 
explain a bit about the tools you’re 
using and the data you’re collecting?

We are using a two-pronged approach to 
analyze the Twin Cities’ urban heat island. 
We have installed a network of more than 150 
sensors located throughout the metro area 
from Minnetrista in the west to Woodbury 
in the east, and Hugo in the north to Apple 
Valley in the south. These sensors measure 
air temperature at 2 meters height and are 
mostly located on residential properties. 
Our goal is to have 225 sensors deployed 
by this winter. Our second set of sensors is 
installed on portable meteorological towers 
placed over different surfaces of the urban 
environment. They measure air temperature, 
wind speed and direction, skin temperature of 
materials, and we have net radiometers that 
observe how different surfaces influence the 
surface radiation budget.

In addition to the Twin Cities, 
you’re looking at heat islands in 100 
cities around the world. How do the 
measurements you’re tracking here 
translate to other places—how might 
what you learn about the local heat 
island pertain to land use and planning 
in, say, Beijing?

The Twin Cities urban heat island study 
is unique because our city is located in a 
northern climate where we receive snowfall 
and can actually benefit from the urban heat 

island in winter. We are contrasting what 
we learn here with data we are analyzing in 
other cities including Rio de Janeiro, Riyadh, 
Paris and Tokyo. That analysis will allow us 
to determine the relative importance of 
differences in the landscape such as parks, 
proximity to water, building materials and 
land-use planning.

Some of the variations in temperature 
between a downtown and a nearby 
suburb might be just a few degrees. 
What difference do small variations 
make? 

The variations in temperature are not 
always that small. During our July heat 
wave, the temperature difference between 
downtown Minneapolis and outlying areas 
reached 7-10 degrees F. These differences can 
have a significant effect depending on season. 
For example, in winter an urban core that is 
10 degrees  warmer can result in substantial 
savings in heating bills. In summer, a warming 
of this magnitude can contribute to increased 
cooling costs as well as health impacts such as 
an increased risk of hyperthermia.

The project has been running for 
about a year now. Any surprises so far? 

Yes. This past winter’s lack of snow 
contributed to a muted signal, which is 
uncharacteristic. Typically the urban heat 
island is stronger in winter than in summer. 
This year, our very warm July created an 
urban heat island that was greater than 
what we experienced this past winter. This 

highlights the importance of studying not 
just air temperature but how the landscape 
is changing.

Another surprise is the moderating effect of 
the many lakes in the Twin Cities. We observed 
strong localized warming last fall when lakes 
released heat to the atmosphere that they 
stored over the summer. We observed the 
opposite effect this spring when lakes cooled 
their environment. This phenomenon is well 
known around larger lakes but we were 
surprised to see it near some of the relatively 
small lakes in the metro area.

Is there a point during the life of the 
project where you’ll say “OK, we have 
enough data”? How will you know when 
you get to that point?

No. Scientists never have enough data! Our 
hope is that we can continue the network 
beyond this particular project. We have 
recently been awarded a National Science 
Foundation grant that will further our 
research efforts. It is important to characterize 
the urban heat island in the context of climate 
variability, and this can take many years to 
evaluate. For example, this past summer, 
temperatures were some of the highest on 
record. This was an anomalous year and 
the more years of data we can collect, the 
better handle we will have on how our urban 
heat island relates to climate and the better 
options we will have to understand how we 
can reduce our urban heat island.  –Becky Beyers    

Urban Islands
Project aims to show how cities’ heat centers affect landscapes

Downtown temperatures are often higher than the temperatures in surrounding areas, 
a phenomenon that could have far-reaching effects on the environment and human 
health as the Earth gets warmer. “Islands in the Sun,” led by Department of Soil, Water, 
and Climate assistant professors Peter Snyder and Tracy Twine, is aimed at understanding 
urban heat islands and mitigating the islands’ effects. The project is jointly funded by 
CFANS and the university’s Institute on the Environment. We asked for an update.

Want to help collect data? Volunteer at www.islands.umn.edu
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By Sara Specht

It began like any other phone call for a CFANS Extension 
engineer. A farmer with a problem, albeit an odd one: 
Some kind of foam was suddenly bubbling up through 
the slats in the floor of his hog barn. How should he deal 
with it?

There were more calls in the following weeks—foam, 
from a few inches to 4 feet deep and threatening to 
suffocate livestock. Then there came reports of flash 
fires, of explosions, all related to this foam rising from 
manure pits. Bioproducts and Biosystems Engineering 
(BBE) researchers Larry Jacobson (’72–B.S.; ’74–M.S.; 
’83–Ph.D., agricultural engineering) and Chuck Clanton 
visited the afflicted farms and began surveying Minnesota 
pork producers. It seemed like a straightforward problem 
that they would be able to resolve quickly.

That was the summer of 2009. Three years later, they 
and colleagues from several Midwest universities are 
joining forces to try to answer the question that seemed 
so simple: What is causing hazardous foam in manure 
pits in the region’s hog barns?

An Explosive Situation
“This foaming is something we’ve only heard about very 

sporadically in the past,” says Jacobson, an Extension 
engineer. “Then for a few months in the summer of 
2009, we started hearing from farmers that they were 
noticing this foam on the floors of their barns. It was pretty 
alarming timing for them, and they wanted to try to knock 
it down.”

Most hog barns in the upper Midwest use deep-pit 
manure storage throughout the year—8-foot-deep pits 
beneath the slatted floors. The pits preserve nutrients 
in the manure, which is pumped out in the fall and used 

Foam from a 
manure pit 
rising through 
slats in a barn 
floor in southern 
Minnesota. 
The resulting 
explosion caused 
portions of the 
barn to buckle.

The explosion on 
a farm in Iowa 
(left, before) 
leveled the 
building (below), 
killing 1,500 
hogs and severely 
burning a farm 
worker.
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BangTheory
CFANS scientists are working with regional partners to identify the cause of exploding hog barns

as fertilizer on harvested agricultural fields. 
The pits also have become popular with 
neighbors, since they keep swine manure 
out of sight.

Rather than pumping out the pits early 
and having to find alternative cropland for 
the manure, several farmers tried to knock 
the foam down by agitating the pits or 
spraying it with water. This was when the 
real trouble started. When they examined 
the foam, Jacobson and Clanton discovered 
that it acts like a sponge over the manure, 
collecting the methane gas produced in the 
pit. Analysis by a researcher at Iowa State 
University showed the foam consisted of 
nearly 60 percent methane.

“It was a methane tank stored on top of 
this manure,” Jacobson says. “When they 
started to agitate the foam, the bubbles 
released all this methane in a matter of 
minutes into the barn. All it needed was 
a spark—a pilot light, a motor starting, a 

welding torch, light switch or cigarette. 
The lesser problem would be a flash fire, a 
whoosh of blue flame. But the worst case 
scenario is an explosion.”

As recently as September 2011, the foam 
has caused about a half-dozen explosions in 
the upper Midwest, where this phenomenon 
is centered. One explosion destroyed a barn 
on a farm in northern Iowa, killing 1,500 
pigs and severely burning the worker 
involved.

Jacobson and Clanton and their team 
spent much of that first year in the field using 
a grant from the Minnesota Agricultural 
Experiment Station Rapid Response Fund, 
examining pits both foaming and non-
foaming, as well as surveying farmers 
throughout southern Minnesota. Their 
results showed a frustrating lack of 
connection between the problem sites. At 
that time about 25 percent of the people 
they contacted had some issue with 
foaming pits, but nothing appeared to be a 
common tie among them. Even on a farm 
with a double-wide barn consisting of two 
rooms and two pits beside each other, 
sharing a single wall, it was common to find 
foaming in one pit and none in the other.

“We would hear from one producer with 
three barns that one is foaming and the 
other two aren’t,” Clanton says. “We’d 
start to try to identify the differences, but 
it’s the same pigs, the same feed, the 

same genetics, management and building. 
Everything’s the same.”

“We thought, maybe naively, that we 
would find some obvious commonality,” 
Jacobson says. “We’d do some simple lab 
analysis and something would jump out to 
trace it back to a cause. But we couldn’t.”

Burning through theories
By the summer of 2010, instances of 

pit foaming had begun to spread beyond 
southern Minnesota and northern Iowa, and 
without a clear connection between cases, 
the team needed a closer look at this foam. 
They brought BBE scientist Bo Hu on board 
to analyze their field samples at a microbial 
level.

The scientific community had begun to 
theorize that a new bacteria introduced 

Methane concentration above manure surface
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Larry Jacobson (left) and Chuck Clanton have been 
working to educate farmers about the risks of deep-pit 
foaming since 2009.
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into manure pits would explain the 
sudden onset of foaming. Similar cases of 
spontaneous foaming have been recorded 
in some wastewater treatment facilities and 
been traced back to a type of filamentous 
bacteria prevalent in samples. Hu and his 
graduate student Mi Yan did identify this 
type of bacteria in some foaming samples, 
but not all of them. In a set of six samples 
analyzed together, one foaming sample 
had an 18 percent population of these 
filamentous bacteria, Hu says, but one 
non-foaming sample held a 14 percent 
population. Two foaming samples showed 
no filamentous bacteria at all.

“In the wastewater facilities, people saw 
foaming and kept finding this bacteria in 
those communities, so they put a label 
saying it’s a cause of foaming,” Hu says. 
“Probably, though, it’s the foaming situation 
that stimulates bacterial growth. There are 
all kinds of fibers in manure that could serve 
the same purpose in foaming. This led us 
to look at a second theory that seems to be 
pointing back to diet.”

On a basic level, three things must be 
present for a liquid to foam: gas, surfactant 

and stabilizer. Methane gas is present in 
all the manure pits, and the filamentous 
bacteria might serve as a stabilizer—
something that keeps the bubble from 
bursting. Hu decided to look at a possible 
surfactant—soap-like chemicals that initiate 
bubbles—in this case, long-chain fatty acids.

The most likely source of an increase in 
fatty acids in pig manure is the addition of 
distiller’s dry grains with solubles (DDGS) 
into livestock’s diet, which may cause 
incomplete digestion of oils. DDGS is a 
byproduct of corn processing for ethanol 
that is added to most swine feed, and while 
DDGS has shown nutritional value for pigs, 
Hu thinks the high levels of unsaturated 
fatty acids present may prove to be part of 
the foaming equation. But identifying how 
big an issue it is will be a challenge, since 
the quality and quantity of DDGS varies 
widely by refinery, season and farmer.

“From a dietary standpoint, the pig can 
only metabolize about half of the fatty acids 
in DDGS, so it all goes back to how much 
you put into the diet,” says Clanton. “But 
this is the frustration we’re running into—
we’re dealing with a pit where manure’s 

accumulated over a year, in a building where 
two groups of pigs have turned over and 
with diets changing weekly. In a 2,400-head 
building it’s hard to pinpoint which pigs, 
which diet.”

A coordinated attack
Something that will help narrow down the 

likely causes of foaming are the numerous 
samples the team will collect for and 
from their new research partners at Iowa 
State University, University of Illinois and 
University of Nebraska, in a multiyear 
project funded by the Iowa Pork Producers 
Association. The group of scientists has 
established protocols for collecting and 
sharing field samples to build a foundation 
for coordinated research.

While each organization will focus on 
different aspects of the problem, the 
Minnesota team will continue its outreach 
with producers and survey analysis. The 
researchers also plan to continue their work 
to refine feed and DDGS sources, targeting 
specific conditions that generate foam. In 
2011, Hu hit a landmark in the research 
by producing foaming manure in the lab, 
providing a key diagnostic resource.

One of their goals, he says, is to come 
up with a tool farmers can use to assess 
the likelihood of foaming from a formulated 
diet. The long-term solution for preventing 
foaming, though, is to trace it back to its 
source .

“What started as seeming like a fairly 
simple, routine Extension phone call has 
ended in a real CSI mystery type of thing,” 
Jacobson says. “What’s causing this thing 
and how can we fix it?”  n

Bo Hu is analyzing the varying effects of DDGS on pig manure and foaming, but the process is difficult, with the wide variety of types and quality of DDGS available to farmers (above).

Foam erupts from a deep pit. Samples from the field will be collected and distributed to research partners in the region.
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Something’s Brewing
Hops research could help Minnesota craft-beer industry expand

Could the University of Minnesota do for hop farming and the 
craft-beer brewing industry what it has done for cold-hardy grapes 
and winemaking in Minnesota?

If Department of Horticultural Science professor Vince Fritz and 
research associate Charlie Rohwer have anything to say about it, 30 
years from now the hop industry in Minnesota and the Midwest might 
just be, well…hopping.

Hops, key and common ingredients in most beers today, act as a 
preservative, and also add bitterness to help balance the sweet flavor 
of the malt in beer. 

“Otherwise, beer would taste kind of like a not-fruity wine cooler,” 
says Rohwer, who earned his Ph.D. in applied plant sciences in 2008. 
“It also adds another layer of complexity and aroma to the beer.” 

That aroma is in the breeze at the Southern Research and Outreach 
Center in Waseca—one of two locations where Fritz and Rohwer are 
growing a quarter acre of hops, identifying which varieties will grow 
best in Minnesota and what kind of trellis system they will thrive on. 
Hops grow as vines, and here they grow in rows spaced apart about 
the width of a hallway, in thickening corridors rising ever upward. This 
Jack and the Beanstalk quality is one of the aspects so fascinating to 
Rohwer.

“Hops grow up a trellis that’s 20 feet tall in a couple months—
nothing else does that,” he says. And indeed, they may be limited 
only by the challenges of the support structure on which they climb. 
Ask any grower: driving 25-foot poles into the ground for stringing 
hops every year and harvesting them several months later isn’t an easy 
task, especially without the proper, and often expensive, equipment.

So Rohwer is experimenting with 10- and 16-foot trellises made 
of permanent polypropylene mesh, which would simplify trellis 
installation and maintenance, scouting and pest/disease control, 
and harvesting.

Should the research prove successful, Minnesota and the Midwest 
could someday sustain the burgeoning craft brewing industry with 
locally grown hops. Rohwer says that the end goal could be exactly 
what the Minnesota craft brewing industry needs.

“There’s a lot of interest in growing hops for local craft beers—but 
there’s not a lot of research going on—there is a gap in knowledge,” 
says Rohwer. “We’re filling the knowledge gap.”

Fritz says it’s no different from how the university has supported 
agriculture throughout its history.

“We support any aspect of agriculture that has a real need for 
research-based information to strengthen that sector of the ag 
industry—it’s no different than if you’re working with corn or soybean 
growers—it’s all for private sale, but hop growers and small scale 
breweries represent a new and emerging sector of the agriculture 
industry in this state. It’s important that we begin to support that 
industry.” –Adam Overland

This story originally appeared in UM News. 
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A poster showing  
the pedigree of hops  
is helping support  
the research:  
z.umn.edu/942

Female Parent

Male Parent

Branch

Tetraploid ParentK
EY

 *  Dwarf or semi-dwarf variety.
 **  Styrian Golding is Slovenian-grown Fuggle, and US Tettnanger is considered 

equivalent to Fuggle.  Early Green is also very similar to Fuggle.
 *** Landrace. 
 †  Various Golding varieties have been used in breeding programs.
 ‡  Saazer 38 is from a meristem tip culture of Saazer.
 ††  Columbus and Tomahawk are equivalent, and Zeus is considered equivalent to them.

	 •	 	There	is	equal	chance	that	either	7K491	or	2L118	is	the	grandmother	of	Northdown,	
1/61/1,	1/61/8,	and	1/61/57.

	 •	 	At	least	10	named	varieties	are	derived	from	each	of	the	highlighted	parents	 
(Fuggle,	Brewer’s	Gold,	Hallertauer	Mittelfrüh,	Northern	Brewer,	and	19058M). 
      Signified on chart in gold box.

	 •	 	All	crosses	and	numbered	selections	are	from	breeding	programs	at	the	USDA-ARS,	
Washington	State	University,	Wye	Hops	Ltd.,	Hüll	Hop	Research	Center,	or	from	private	
breeding programs.

 Apollo G9
 *Boadicea B9
 Bravo G9
 Bramling Cross A7
 Brewer’s Gold C2
 Bullion B1
 Cascade E6
 Centennial H6
 Challenger C7
 Chelan F9
 Chinook A2
 Citra

 
C4

 Crystal E5
 *First Gold B7
 **Fuggle D10
 Galena C2
 Glacier G1

 **,***, †Golding A3
 ***Hallertauer   
 Mittelfrüh

 
D3

 Horizon E4
 Liberty E4
 Magnum

 
G2

 Millennium
 

E9
 Mt. Hood E3
 Mt. Rainier H3
 Newport H3
 Northdown C6
 Northern Brewer B4
 Nugget F5
 Palisade A4
 Perle C7
 Pilgrim C8
 *Pioneer C9

 Progress A6
 ***,‡Saazer E8
 Santiam C5
 Sorachi Ace E10
 Spalter Select D8
 Sterling

 
D7

 *Summit F10
 Sunbeam D9
 Super Galena G8
 Target C6
 **,***Tettnanger C4
 Tradition E8
 Ultra F5
 Vanguard D4
 W.G.V. A7
 Willamette D9
 ††Zeus (CTZ) H10

PEDIGREES OF COMMON HOP VARIETIES
Hop pedigrees are interconnected and complicated but can be helpful for 
understanding	existing	varieties	or	for	creating	new	varieties.	Researchers	at	
the University of Minnesota are studying hop varieties and production systems.

FOR MORE INFORMATION: z.umn.edu/hops
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(East	Kent)
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63015M
64037M
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64035M

21397

7K491
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HA B C D E F G

1
8

9
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7
6

5
4

3
2

Early Green

Elsasser19058M

65009 Late Grape

58111M

Golden 
Cluster

Landhopfen 
Seedling

19085M

OR6619-04

Serebrianka21237M

21381M
Hüller 

Fortschritt

21618M

1/61/8

Humulus lupulus 
var. 

neomexicanus

OB79
27/57/281

Eastwell 
Golding

1/61/1
2L118

1/61/57
Hallertauer 

Gold
21361M

75/15/106

70K-SH6

21003

Beikei	#2	
male 833-53M

Lexus

98004

98001

Comet 21055

58006M
Sunshine

Colorado	2-117/54/2

76/18/80

38/82/15
Bates 

Brewer
23/77/56

2L183

34/73/11

71/16/7

63/5/27

50/1/392
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19124

Utah 
526-4

Bavarian 
seedling Magnum
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Northern 
Brewer
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Hallertauer 
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Liberty
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Mt. Rainier

Sunbeam

Chinook

Newport

Super 
Galena

Crystal

Nugget
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Fuggle

PerleW.G.V.

©	2012	Regents	of	the	University	of	Minnesota.	All	rights	reserved.								The	University	of	Minnesota	is	an	equal	opportunity	educator	and	employer.								This	material	is	available	in	alternative	formats	upon	request	to	Charlie	Rohwer	at	rohw0009@umn.edu. #08677

Charlie Rohwer is studying how hops might be commercially grown in Minnesota.
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z.umn.edu/SDSsymposium

LANDSCAPE HEALTH

Thursday,  
October 18, 2012 
10:00 a.m. – 3:30 p.m. 
Keynote Presentation 
and Panel Discussions
Light lunch will be 
served
North Star Ballroom,  
St Paul Student Center

Please join us 
for this daylong 
Solution-Driven 
Science Symposium.

“Landscape Health: 
Diverse Knowledge 
Traditions” will 
explore relationships 
to land through 
the knowledge 
frameworks of 
indigenous and 
African-American 
cultures in 
Minnesota.

A dialogue with diverse 
knowledge traditions

Memorial fund established 
for Bud Markhart

Professor Albert “Bud” Markhart III passed away on June 26 after a 
courageous battle with cancer, but he left his influence on the next generation 
of farmers, researchers, activists, and the many others whose lives he touched 
in 33 years as a professor in the Department of Horticultural Science. The 
Markhart Organics Endowment Fund is being established to support student 
experiential learning in organic and sustainable food systems. 

Three new faculty 
join CFANS

Three new assistant professors have joined the 
college’s faculty ranks:

Rebecca Swenson is now teaching agricultural 
education/communication courses in St. Paul.

Madeleine Smith is a plant pathologist based at 
the Northwest Research and Outreach Center in 
Crookston. 

Paulo Pagliari (’08–M.S., soil science) is a member 
of the Department of Soil, Water, and Climate and is 
based at the Southwest Research and Outreach Center 
in Lamberton. 

New invasive species 
aquatic research 
center opens

A new aquatic invasive species research center  led 
by Department of Fisheries, Wildlife and Conservation  
Biology professor Peter Sorensen opened July 1 after 
receiving $3.8 million in startup funding from the 
Minnesota Legislature. The Minnesota Aquatic 
Invasive Species Research Center will focus on keeping 
Asian carp and other invasive species from spreading 
further, as well as developing new techniques for 
detecting, slowing and arresting the spread of other 
invasives including common carp, zebra mussels 
and Eurasian milfoil. The carp and other non-native, 
invasive species have posed an increasing threat to 
the ecological integrity and health of Minnesota’s 
lakes and rivers.  

The center also will receive funding from the non-
profit Save-Our-Lakes, which distributes all profits 
from Tonka Beer Co., a new microbrewery based in 
the Twin Cities that was created to help raise money 
for preserving the health of Minnesota’s waters. 
“The most important goal for us is to help preserve 
our lakes and rivers so generation after generation of 
Minnesotans can enjoy them,” said Jason Landstrom, 
one of the founders. “I like beer and so do many 
Minnesotans. Craft beer is a growing industry and 
we believe linking this to an important cause is a 
winning combination.”
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Professor wins 
prestigious Ada 
Comstock award

Neuroscientist Karen Mesce, a professor in the Department 
of Entomology, will be the keynote speaker at the University of 
Minnesota’s annual Ada Comstock Distinguished Women Scholars 
Lecture this fall. Her lecture, “Two Brains Are Better Than One: 
How Small Brains Make Big Decisions,” presents an overview of 
her original and imaginative approach to understanding how 
neuronal networks develop and function. 

Princess Kay is from CFANS
The new Princess Kay of the Milky Way 

is Christine Reitsma, 18, who is a first-year 
applied economics major this fall. She’ll be 
the official goodwill ambassador for more 
than 4,000 Minnesota dairy farmers for the 
next year. One of her first duties was sitting 
in a rotating cooler for about six hours on 
the Minnesota State Fair’s opening day to 
have her likeness sculpted in a 90-pound 
block of butter. She’s the latest in a long line 
of U of M dairy princesses; five of the past 
six Princess Kays have been CFANS students. 

CFANS departments 
celebrate anniversaries

This academic year will be a busy one as three departments 
celebrate significant milestones: 

The Department of Applied Economics is marking 100 years 
throughout 2012 with a series of distinguished lectures and a 
celebration on campus on Sept. 21 that included presentations 
on current faculty and graduate student research, plus honoring 
the 2011-2012 recipient of the department’s Outstanding Alumni 
Award, Fahima Aziz, who is the Vice Chancellor of the Asian 
University for Women in Bangladesh.

The Department of Food Science and Nutrition is celebrating its 
40th anniversary in November with department tours, a research 
fair, banquet and historic presentations. The event will take place 
on campus Nov. 2 and 3. 

The Department of Soil, Water, and Climate is kicking off its 
2013 centennial with the opening of the Smithsonian Exhibit “Dig 
It! The Secrets of Soil” at the Bell Museum running through July 
2013, as well as the Kuehnast Lecture in the fields of meteorology/
climatology on Nov. 8. Other events include a departmental 
seminar series sponsored by Mosaic throughout the year; the 
Larson-Allmaras Lecture on Emerging Issues in Soil and Water 
next spring; and a summer picnic in combination with the 
40th anniversary of Minnesota Association of Professional Soil 
Scientists. The department is also revising its history book; it is 
scheduled to be published in early fall of 2013.

Join CFANS for Homecoming 2012
Saturday, October 6 
 Norman Borlaug Food and Hunger 5K  9:30 a.m.

Friday, October 12       Homecoming Parade
 Beer and Brats at the Bell Museum 6–8 p.m.
 Walk with the CFANS Float 7–9 p.m.
 Get together with Alumni & Friends  
 at Stub & Herbs 9 p.m.

Saturday, October 13       Homecoming Game
 Tailgate with CFANS, TCF Bank Victory Lot 8 a.m.
 Ski-U-Mania Pepfest and Pregame Brunch at  
 McNamara Alumni Center 8 a.m.
 Football game! 11 a.m.

Register at z.umn.edu/cfanshomecoming

OCT. 
6–13
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A PLACE FOR 
ALL SEASONS
www.arboretum.umn.edu

A 
ALL SEASONS

PLACE FOR 
ALL SEASONS

PLACE FOR

A beautiful get-away...  
without leaving town. 
More than 1,100 acres of magnificent 
gardens, woods, wetlands and prairie.

An escape…to reflect,  
re-energize or relax. 
Nature-inspired exhibits,  plus miles 
of trails for walking, x-country ski 
and snowshoe.

A chance to try something 
new...and connect with nature. 
Guided walks and classes …from 
gardening to cooking and 
photography and more
Gift Store and Restaurant open daily. 

MAKE THE 
ARBORETUM 
YOUR PLACE

3675 Arboretum Drive Chaska, MN 55318 • 952-443-1400 | Located 9 miles west of  I-494 on State Highway 5 in Chanhassen. 
Visitors age 13 and up, $12; children to age 12 and Arboretum members, Free; Third Thursday after 4:30, April-Oct, Free; Thursdays all day, November - March, Free
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Results are in
The 10 plants that changed Minnesota, as selected by an expert panel last spring: 

Alfalfa American elm Apples Corn Purple 
loosestrife

Soybeans Turf and lawn 
grass

Wheat White pine Wild rice

American Elm photo by Joseph O’Brien, USDA Forest Service, Bugwood.org; Purple 
loosestrife photo by L.L. Berry, Bugwood.org; All other photos by David Hansen.

Professional 
excellence 
recognized

University-wide honors 
have been awarded to two 
members of the CFANS 
community: Department 
of Soil, Water, and Climate 
professor Mark Seeley was 
a recipient of the President’s 
Award for Outstanding 
Service in May. Adviser Mark 
Bellcourt is the 2011-12 Josie 
Johnson Human Rights and 
Social Justice Award winner. 
The awards are designed to 
recognize excellence in service to the 
university and to honor faculty, staff 
and students who exemplify Josie R. 
Johnson’s standard of excellence in 
creating respectful and inclusive living, 
learning, and working environments.



discovering
global

Solutions
CHILDREN IN ETHIOPIA, INDIA, PERU 
and Vietnam are being studied as 
part of the “Young Lives” project. 
Paul glewwe, a professor in the 
Department of Applied Economics, is 
part of the Oxford University-based 
team that is gathering data about 
the health and education of children 
in those countries. The project began 
in 2002 with surveys of 12,000 1- and 
8-year-olds; follow-up surveys were 
conducted in 2006 and 2009 and 
will expand to include transitions 
to work and adulthood as the 
children are revisited in 2013 and in 
future years. By gathering the data, 
researchers can track the factors 
contributing to hunger and poverty, 
and develop solutions to address 
those challenges. Glewwe  is one of 
three recipients of the University of 
Minnesota’s 2012 Award for Global 
Engagement.

Stick a pin almost anywhere on a map of the world  
and you can find a cfAnS connection.

That’s what we’ve tried to do with this special section: show the incredible breadth and 
depth of the global research, teaching and outreach by CFANS faculty, students and staff. 
People associated with the college are working on all seven continents doing everything 
from tracking rare wildlife to planting trees for erosion prevention, to testing new varieties 
of disease-resistant crops. In fact, there are more examples than we could possibly fit 
onto this map and listings. The map doesn’t include students’ individual study-abroad 
trips, nor does it include CFANS alumni who are living and working outside the United 
States. It doesn’t include specifics about students participating in MAST, the international 
agricultural training program based in the college. And undoubtedly there are faculty, staff 
and students who somehow were missed this spring and summer when we asked for 
information about their global work. 

We want this project to be the start of a living, useful database. This printed section 
is available as a reprint; we’re also building an online version that contains all of this 
information plus more as it becomes available. You can see it at z.umn.edu/CFANSGlobal. 

Vertical photos on left, copyright Young Lives: top image by Farhatulla Beig; bottom three by Pham Viet 
Anh. Top center photo by David Hansen; Center row: right photo by Philip Pardey; Bottom row: left photo 
courtesy Rodrigo Castro Bustamente, center left photo by David Hansen, right photo by Cynthia Messer. 
Remaining images from Istockphoto.



discovering

KeY project associated with the department of: or with the:

CfAnS

Animal Science

Agronomy & Plant Genetics

Applied Economics

Bioproducts & Biosystems Engineering

Entomology

Fisheries, Wildlife & Conservation Biology

Food Science & Nutrition

Forest Resources

Horticulture

Plant Pathology

Soil, Water & Climate

Water Resources Center

College of Food, Agricultural  
and Natural Resource Sciences

AfRIcA
 LAwrenCe BAKer Burkina faso 
Involved in UNESCO workshop on urban sustainability and 
developing theory of urban drought resilience; co-PI for 
Research Coordinating Network on urban sustainability.
Joe mAgner South Africa 
Developing a surface and ground water exchange to 
examine source waters and classify streams for protection 
and restoration, involving students from University of the 
Free State in Bloemfontain. John Nieber is a collaborator.
eLizABeth mumiA tanzania 
Analyzing community wildlife management, its costs, 
benefits and devolution, as well as intra-household 
dynamics.
rAymond newmAn South Africa 
Researching biocontrol of Eurasian 
watermilfoil and its status as a native or 
introduced species. Evidence suggests 
Eurasian watermilfoil is native to South 
Africa, so future study will examine 
that question and the ecological role 
of Eurasian watermilfoil.  
Jim Perry 17 countries in Africa 
Each country is implementing a range of climate change 
adaptation practices. This knowledge management 
project looks among countries and asks what we are 
learning about climate change adaptation.
terry roe ghana 
The Center for International Food and Agricultural Policy is 
helping develop a new organization: the African Food and 
Agricultural Policy Platform. CIFAP is helping organize, 
plan and implement policy seminars and regional 
agricultural economic research activities, intended 
to strengthen the research capabilities of agricultural 
economists working in the region.
mAJory SiLiSyene  tanzania 
Exploring effective communication methods in an effort 
to increase participation of local people in managing 
their forest resources.
vALerie were Kenya 
Studying the links among non-governmental organization 
water projects, water law and local participation in 
western Kenya.

AnTARcTIcA
roBert BLAnChette deception island 
Identifying the causes of deterioration that are destroying 
historic structures at a whaling station built during the 
last century. Benjamin Held, a graduate student in Plant 
Pathology, also is doing research for his Ph.D. 

miCheLLe LArue  
Antarctica  
Using high-resolution 
satellite imager y with 
remote sensing techniques 
to estimate abundance and 
detect population trends 
among Weddell seals and 
emperor penguins in the Ross Sea, as  climate change 
and a fishery in the region may have an impact on these 
species.

ASIA
dAvid Andow india 
Evaluating environmental r isk 
assessment for Bt brinjal (eggplant), 
which was developed to resist 
destructive insects.
SAmueL BAidoo vietnam, indonesia 
Developing an agricultural exchange program with swine 
nutritionists and producers; the program involves outreach, 
and will incorporate research into the exchange program.
roBert BLAnChette China 
Finding ways to conserve historic wooden buildings 
and prevent wood decay, in cooperation with the World 
Monument Fund and Palace Museum, Beijing.
roBert BLAnChette  vietnam 
Developing a method to produce agarwood in plantation-
grown young Aquilaria trees in order to produce a 
sustainable yield of this valuable resin. The technique 
provides a new economic, non-timber forest product for 
southeast Asia and other tropical regions of the world.
AndreA CLAASSen Cambodia 
Studying ecology and conservation of river birds in the 
Mekong Basin.
frAnCie CuthBert 
Cambodia, thailand  
R e s e a r c h i n g  c o l o n i a l 
w a t e r b i r d  p o p u l a t i o n 
dynamics and conservation.
frAnCie CuthBert  
thailand  
Co-instructing winter break course on field methods for 
research on mammals and birds.
KArLyn eCKmAn Lower mekong Basin 
Collaborating with Lao researcher and CFANS alum 
Lilao Bouapao on assessing how human populations are 
affected by construction of dams on the Upper Mekong.
PAuL gLewwe China 
Investigating education and employment outcomes for a 
group of 2,000 children in Gansu province through a series 
of interviews beginning in 2000, with research partners at 
U.S., British and Hong Kong universities. 
PAuL gLewwe 
 China, South Africa, mexico, Senegal & india 
Developing a two-week course on program evaluation 

for the World Bank; it’s been given in China and South 
Africa and will be offered soon in Mexico, Senegal and 
possibly India. 
thomAS hALBACh China 
Studying compost, compost substrate media properties, 
mineland reclamation, restoration of contaminated soils and 
organic compounds in soils with Chinese research partners.
QiuQiong huAng China, Pakistan 
Analyzing the economics of irrigation water management 
in north China. 
ted LABuzA China 

Ongoing work, in collaboration with Mary Schmidl of 
the FScN department, with the Chinese Institute of Food 
Technology and Ministry of Health to provide food-safety 
training and industry consulting.

ted LABuzA China 
Establishing a 3-1 program with the Food Science program 
at Jiangnan University in Wuxi (3 years at Wuxi, 1 year 
at Minnesota) followed by an internship at a Minnesota 
food company; several large companies are looking for 
Chinese students to train here who would then work at 
their plants in China. The food science program at Wuxi 
has 120 faculty, 2,000 undergrads and 800 grad students.
PurevJAv (PuJii) LKhAgvAJAv 
mongolia  
M a p p i n g  t h e  d i s t r i b u t i o n  o f 
snow leopards in southern and 
western Mongolia and developing 
conservation strategies for one of 
the world’s most endangered cats. 
dyLAn miLLet india 
Examining the link between urbanization and air pollution 
in and around Hyderabad using field measurements in 
several communities along a rural-to-urban gradient in 
collaboration with colleagues from the College of Science 
and Engineering and other agencies.
PASSAnAn nAmfon Cutter thailand 
Documenting the distribution 
of the once-abundant but 
now rare fishing cat using sign 
surveys, camera traps and radio 
telemetry techniques as well as 
exploring the role that this and 
other carnivore species play in 
the transmission of emerging 
zoonotic diseases.
SABrinA PeterSon truJo Singapore 
Developing a biomarker for the consumption of the carrot 
family of vegetables. The project will use urine samples 
from the Singapore Chinese Health Study to validate the 
biomarker for use in observational studies.
terry roe China 
Cooperation with China’s Agricultural University in Beijing 
to provide faculty from the U of M for lectures, seminars 
and workshops and eventually research through the 
Center for International Food and Agricultural Policy. 

PHOTO CREDITS  l-r from top: Weddell seal by Joy Viola, Northeastern University, Bugwood.org; Eurasian watermilfoil by Alison Fox, University 
of Florida, Bugwood.org; fishing cat, eggplant, snow leopard, painted stork from Istockphoto;  historic Antarctic hut by Benjamin Held.



Steve SevertSon China 
Developing more sustainable polymeric materials through 
the use of renewable monomers and new synthesis 
techniques, working with students at the State Key 
Laboratories of Chemical Engineering at Zhejiang University 
via Skype and eventually in person. 
Andrew SimonS okinawa 
Examining the evolution of teeth in blenny, a group of fishes, 
with Ph.D. candidate Peter Hundty. The questions: Do the 
teeth evolve with changes in diet? Do the changes in teeth 
correlate with other evolutionary changes?
Chery Smith China 
Investigating the impact of rural-to-urban migration on 
dietary behavior and the impact on body mass index, in 
collaboration with graduate student Robert Skoro. 
Chery Smith nepal 
Studying dietary behavior, changing food systems, food 
security and the impact of diet on health.
J.L. dAvid Smith nepal, thailand,  
  Bangladesh, China, Cambodia 

Studying the behavior, ecology and conservation 
of tigers in south and southeast Asia, specifically 
tiger social organization and dispersal patterns. 

This research has recently expanded to include 
projects on small carnivore communities, 

tropical bear ecology, and the ecological 
separation of gaur and banteng. 

J.L. dAvid Smith nepal 
Developing “Assessment of Ecological 

and Biodiversity Services in Nepal’s 
Community Forests,” a new 

interdisc iplinar y CFANS  
s e m e s t e r  a b r o a d 
program in Nepal that 

will give students a unique opportunity to collaborate 
directly with local leaders on an integrated social and 
environmental assessment of the services that protected 
areas and community forests provide to local, regional, 
national and global communities. Collaborators include a 
variety of conservation agencies and NGOs.
Kevin Smith China 
Testing new varieties of barley for disease resistance in 
barley, in cooperation with Zhejiang University.
tim Smith China 
Working to improve the access of resource efficiency 
opportunities to large-scale global financial markets by 
identifying and using these opportunities to understand 
how to bundle and aggregate sustainability improvements 
such as a “saved kilowatt hour,” a “saved gallon of water” 
or “saved unit of toxic material.”
Cindy tong Korea 
Serving as a member of the editorial board of Postharvest, 
a Korean journal.
hung trAn vietnam 
Developing a theory of spiritual tourism in Da-Nang city 
as Ph.D. dissertation research.

AUSTRALIA/pAcIfIc ISLAndS
Bridget henning Papua new guinea 
Using anthropology, economics and biology in a case study 
of the first conservation project to use direct payments in 
Papua New Guinea. 
Peter reiCh Australia 
Partnering with scientists at the Hawkesbury Institute 
for the Environment (University of Western Sydney) on 
fundamental ecology and research examining global 
environmental change effects on Australian and global 

woodland and forest ecosystems. Developing a program 
for students, postdocs and faculty to build bridges between 
the Universities of Minnesota and Western Sydney. 

cenTRAL AmeRIcA
miKe BoLAnd honduras 
Teaching annual agribusiness courses at Zamorano Pan-
American Agricultural School.
PetrA KrAntzfeLder Costa rica 
Examining the cumulative effects 
of urbanization and agriculture on 
Chironomidae communities in nine 
estuaries on the Caribbean coast. 
Chironomidae, commonly known as 
the non-biting midge, is an abundant 
fly found in many aquatic systems. 
Estuaries with greater watershed 
impact should alter Chironomidae 
community composition and diversity in various ways. 
Peter reiCh Panama 
Addressing questions about the diversity of plant function 
in tropical forests through an ongoing working group 
and long-running experiments with researchers at the 
Smithsonian Tropical Research Institute. Research fellow 
Joe Wright leads the project.

eURope
neiL AnderSon Czech republic 
Studying molecular genetic variation in reed canarygrass 
in the Czech Republic and Minnesota, and cytogenetic 
variation in European and Minnesota Eurasian watermilfoil, 
in part through a Fulbright sabbatical leave at the University 
of South Bohemia. 
dAvid Andow Spain 
Modeling the evolution of resistance to transgenic Bt maize 
in the Mediterranean maize borer.
dAvid Andow denmark 
Characterizing the non-utilitarian environmental values 
associated with GMOs and developing methods for 
incorporating these values into scientific risk assessment.
denniS BeCKer norway/Sweden 
Analyzing U.S. and Scandinavian policies pertaining to forest 
carbon analysis, renewable energy policy and bioenergy 
development. 
roger BeCKer Switzerland 
R e s e a r c h i n g b i o l o g i c a l  c o n t r o l  o f 
garlic mustard with colleagues at CABI 
International, a not-for-profit international 
organization working to solve problems in 
agriculture and the environment. 
CArrie eArthmAn netherlands 
Collaborating with researchers and educators to compare 
data on the prevalence of malnutrition in head and neck 
cancer patients in the U.S. and the Netherlands, and to 
make opportunities for student exchanges.

mArCiA endreS  turkey 
Research into preventing lameness 
in dairy cows, in collaboration with 
colleagues f rom Mehmet Akif 
University.
mArCiA endreS denmark 
Studying management and welfare 
of dairy cows in compost bedded 
pack barns.

Lee freLiCh estonia 
Modeling of natural and anthropogenic disturbance risk 
for long-term sustainable forestry in collaboration with 
Estonian University of Life Sciences colleagues.

BiLL gAnzLin  norway 
Leading “Natural History of Norway,” a May term course 
in which students learn about the physical geography and 
natural resources of the Nord Trondelag region of central 
Norway, as well as the area’s history and culture and its 
close ties to Minnesota.
StAn hoKAnSon Belgium, germany 
Collaborating with colleagues at Leibniz 
University on Black Spot Disease in roses and at 
ILVO (the Institute for Agricultural and Fisheries 
Research) in Melle, Belgium on breeding and 
genetics of woody landscape plants. 
BriAn horgAn norway, Sweden 
Researching turfgrass management in Scandinavia and 
Minnesota.
BiLL hutChiSon england 
Assessing the impact of genetically modified crops on pests, 
primarily the European corn borer.
LArry JACoBSon denmark 
Exploring how climate change affects animal environments, 
with colleagues at Aarhus University.
wiLLiAm KoSKinen Spain 
Determining and quantifying the mechanisms and factors 
controlling the degradation, movement and activity of 
pesticides and their metabolites in soil; this knowledge 
will be used to reduce pesticide use by increasing herbicide 
efficacy in agricultural production systems, and to decrease 
the risk of ground water contamination. 
mindy Kurzer  Switzerland, italy 
Analyzing the transition in the developing world from 
nutrition-related problems due to undernutrition to those 
due to overnutrition, and how these might be prevented 
by evaluating and intervening in the food systems of local 
countries.
ted LABuzA italy 
Researching protein-aggregation kinetics, a process that 
causes protein bars to harden over time, in collaboration 
with University of Udine faculty. A master’s degree student 
spent last year doing his research here using egg proteins 
to address the problem.
ted LABuzA greece 
Collaborating with colleagues at the National Technical 
University on evaluation and validation of time-temperature 
shelf life tags. 
f. ABeL PonCe de LeÓn Spain 
Collaborating with colleagues at the SERIDA food and 
agricultural research institute on Bovine Y chromosome 
genomics.
Peter reiCh Sweden, Poland 
Studying whether climate warming and rising CO2 levels 
during the past century have altered pine needle traits along 
a transect from southern to northern Sweden, by retracing 
the steps and measurements of pioneering researchers 
from a century ago. The same group of Polish and U of M 
researchers are examining a variety of tree physiology and 
forest ecosystem ecology research questions using ongoing 
field experiments at sites in Poland.
gAry SAndS france 
Conducting workshops with farmers and agricultural 
cooperative organizations in southern France on 
techniques for mitigating water quality impact agricultural 
drainage systems. We hope to establish several on-farm 
demonstration sites in the coming months.
Kurt SPoKAS germany 
Examining the impact of biochar composting and its 
impact on greenhouse gas production effects following 
soil incorporation of the composted biochar. 

CfAnS

PHOTO CREDITS  l-r from top: midge by Joseph Berger, Bugwood.org; Black Spot on rose leaves by Yuan-Min Shen, Taichung District Agricultural Research and 
Extension Station, Bugwood.org; tiger from Istockphoto; garlic mustard by Chris Evans, River to River CWMA, Bugwood.org; dairy cows by David Hansen.



Jeffrey StroCK Sweden 
Working with colleagues at Swedish Agricultural University 
to study the impact of agricultural management on soil and 
phosphorus mobility and export to the Baltic Sea.
miKe white  italy 
Leading “Sustainable Food Systems of Sicily,” a May-term 
Learning Abroad Center course in which students study Italy’s 
sustainable food systems and the ethical and environmental 
considerations for food production and consumption. 
nevin young france 
Researching the genetic basis of symbiosis involving legume 
plants and rhizobial bacteria, which leads to biological nitrogen 
fixation.

mIddLe eAST
ted LABuzA israel 
Collaborating on research with two former post-doctoral 
assistants who have faculty appointments at the Technion 
University and are both research leaders at food/biotech 
companies in Israel. 
SALLy noLL egypt 
Participating in international visiting student program with 
Zagazig University.
CArL roSen israel 
Evaluating hyper-spec tral and 
thermal imaging as techniques to 
detect nitrogen and water stress in 
irrigated potato crops, with the goal 
of using remote sensing to improve 
efficiency of water and nitrogen 
inputs for potato production. David 
Mulla is a co-principal investigator. 
Kevin Smith Syria 
Researching new barley breeds in collaboration with the 
International Center for Agricultural Research in the Dry Areas.

 noRTh AmeRIcA
dAvid AnderSen Canada 
mn Cooperative fish and wildlife research unit   
Part of a multi-agency team studying the population ecology 
of the endangered golden-winged warbler.
todd ArnoLd Canada 
Analyzing banding data from mallards and American black ducks, 
to determine where ducks are produced that end up in regional 
duck harvests (i.e. how many of the mallards that Minnesota 
hunters shoot each fall were produced in Minnesota, other states 
or different Canadian provinces).
frAnCie CuthBert Canada 
Two ongoing projects: recovery of the Great Lakes Piping Plover 
population (birds nest in the U.S. and Canada and move between 
the countries) and studying colonial waterbird population 
dynamics via a Great Lakes-wide census of the birds.
frAnCiSCo diez-gonzALeS mexico 
Evaluating the effect of natural plant extracts on the pathogen 
E. coli, in collaboration with a colleague from Universidad 
Autonoma de Nuevo Leon.
mArCiA endreS Canada 
Finding best practices for automated feeder use by dairy calves.
LeonArd ferrington Canada 
Determining how recent water level regulations affect aquatic 
resources such as biodiversity and ecological function at Voyageurs 
National Park. The work is funded by the International Joint 
Commission, which sets policy for the U.S./Canadian park. 
tom miChAeLS Canada 
Researching dry bean germplasm improvement and exchange 
with colleagues at two Canadian universities.

KAren oBerhAuSer mexico 
Supporting reforestation, community 
development and conservation research 
as an officer of the Monarch Butterfly 
Fund, a non-profit organization that 
supports conservation of the monarchs’ 
wintering sites in Mexico.  

Peter reiCh Canada 
Testing, with a group of researchers from Quebec and Minnesota, 
questions about biodiversity effects on forest ecosystem function 
at three unique, world-class experiments. The experiments were 
begun in 2009-2010 and will continue for several more years, 
each with about 150 plots planted with different numbers and 
types of tree species.
Seth StAPLeton Canada 
Estimating polar bear populations through 
aerial survey techniques in Nunavut and 
analyzing the actual and potential effects 
of climate change on polar bears. 
PAuL ventureLLi Canada 
Evaluating the efficacy of induced nest failure as a mechanism 
for controlling invasive smallmouth bass in whole-lake field 
experiments.

SoUTh AmeRIcA
dAvid Andow Brazil 
Co-coordinating the International Project on GMO Environmental 
Risk Assessment Methodologies (GMO ERA Project) and named 
an international delegate to the Brazilian Entomological Society.
dAvid Andow     Brazil 
Developing a framework for comparing the value of ecosystem 
services derived from vegetational diversity across several 
cropping systems. Frances Homans from Applied Economics 
is a co-investigator. 
roBert BLAnChette uruguay 
Studying pathogens that affect eucalyptus trees, an important 
and expanding crop. A new course on forest pathology will be 
taught in October 2012. 

roBert BLAnChette ecuador 
Researching the biodiversity of forest fungi in Yasuni National 
Park.
omAr eSPinozA Bolivia 
Assessing the state of forest sustainability certif ication, 
identifying status and trends, the role and positions of major 
stakeholders, and benefits and challenges to certification. 
CrAig hASSeL ecuador 
Teaching “Globalization and Indigenous Communities in Ecuador,” 
a spring break course in which students learn about the impact of 
globalization on indigenous Andean communities.
george heimPeL galapagos islands 
Investigating the possibility of importing specialized enemies 
of the fly Philornis downsi from its native range in Trinidad 
& Tobago as a means of controlling the flies and protecting 
Darwin’s finches. The fly lays its eggs into the nests of songbirds, 
and the larvae feed on nestlings by sucking their blood. This 
invasive species is attacking Darwin’s finches and causing severe 
nestling mortality.
tom miChAeLS Colombia 
Researching dry bean germplasm improvement and exchange 
at the International Center for Tropical Agriculture (CIAT).

Seth nAeve and JAmeS orf  Brazil, Argentina,  
 Chile, Paraguay, uruguay 
The winter nursery in Chile has been in operation since the 1950s; 
it is used for making crosses, generation advance of breeding 
materials, graduate student research, multiplication of seed for 
graduate student theses, and seed increase for new soybean 
varieties released by the university. In 2012, the soybean sample 
collecting project expanded from Asia, and these samples will 
be fully characterized for chemical composition and compared 
with U.S. soybeans. 

gLobAL
dAvid Bedford eu, new zealand, Chile,  
 South Africa, Australia 
Testing and commercialization of U of M-developed apple 
varieties.
deAn Current guatemala, mexico, nepal 
Developing sustainable, natural resource-based enterprises 
in areas where community forestry is practiced by identifying 
markets and strategies for adding value to forest-harvested 
products like palm leaves that contribute to community livelihoods 
and conservation of important biosphere reserves and forests. 
Partners include private sector importers and wholesalers, 
religious organizations and community forest user groups. 
Jim LuBy france, Britain, italy, South Africa,  
 Australia, new zealand, Chile 
Developing, evaluating and introducing fruit cultivars with 
horticultural, disease and pest resistance, and fruit quality 
characteristics desired by growers and consumers. 
Kent oLSon Bangladesh, ethiopia, india,  
 Kenya, malawi, mozambique, zimbabwe 
Evaluating the short-term benefits of using crop residues for 
livestock feed, construction materials, cooking fuel, and as 
a source of cash versus the longer term benefits of leaving 
the residues in the field to improve soil productivity, with 
collaborators from the International Livestock Research 
Institute (ILRI). 
Jim Perry global 
Developing a global training program on ecosystem 
management with partners based in Nairobi and Winnipeg; 
the materials have been pilot tested in Kenya and we are now 
moving into a Train the Trainers phase.
Jim Perry global 
Working with UNESCO Paris to develop a climate change 
adaptation manual for natural and mixed World Heritage Sites 
and determining which are most at-risk from climate change as 
well as possible adaptation choices are for those at-risk sites.
PAuL Porter Costa rica, nepal, morocco 
Teaching a course called “Agroecosystems of the World” with 
collaborators in which students confront real-world problems 
associated with agricultural production, water usage, human 
population pressure, and global climate change. 
Peter reiCh global  
Collaborating with colleagues around the world to develop and 
use the world’s largest plant trait data base, which is hosted 
at the Max Planck Institute for Biogeochemistry in Germany.
Jerry ShurSon global 
Training and outreach to a variety of audiences about animal 
nutrition and the role of Distillers Dried Grains with Solubles, 
a byproduct of ethanol production.
timothy Smith global (italy, Austria, u.S.) 
One of three core institutions providing leadership to the Global 
Organizational Learning and Development Network, a unique 
global network of leading research centers, corporations and 
other stakeholders that provides a platform for sharing data, 
developing knowledge and stimulating action to navigate the 
pathways toward sustainable enterprise. 

PHOTO CREDITS  l-r from top: Monarch butterfly by Steven Katovich, USDA Forest Service, Bugwood.org; polar bear by Joy Viola, Northeastern University, 
Bugwood.org; potatoes by David Hansen; eucalyptus trees from Istockphoto.
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rodrigo CAStro BuStAmAnte 
and StePhAniA gALuPPo gAete 
  Chile 
Studying the Kodkod cat, the smallest 
cat in South America, to predict 
its potential movements, crucial 
fragments and corridors which allow 
its dispersal under the pressure of 
habitat loss, in a landscape matrix 
of forest fragments, agriculture and 
human presence in the pre-Andean 
zone of southern Chile.

Jim Perry Peru 
Teaching a global seminar called “Climate Change 
in the City of the Gods: Machu Picchu and the 
headwaters of the Amazon.” During their three-
week stay, students conduct research in the Amazon 
(a natural World Heritage site), visit Cuzco (a cultural 
World Heritage city), and visit Machu Picchu (a mixed 
World Heritage site).

Kurt SPoKAS Antarctica 
Examining the greenhouse gas production 
of soils from Antarctica, in collaboration 
with colleagues from the FCAV/UNESP–
University in Jaboticabal, Brazil.

tim Smith Costa rica 
Conducting a field seminar in sustainable 
development in which students experience 
development in action across agricultural 
production, tourism, energy generation and 
urbanization. Through hands-on exposure, 
students learn the synergies and tension 
between positive and negative economic, 
social and environmental impacts.
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Peter SorenSen Bahamas 
Leading “Tropical Marine Biology and Shark 
Ecology,” a hands-on summer term course in 
which students learn about tropical marine 
ecosystems and the biology of sharks first-
hand while living at the world-famous 
Sharklab and working side-by-side with its 
scientists.
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Photos courtesy Rodrigo Castro Bustamante

BriAn AuKemA Canada  
Improving risk models of the spread of mountain pine beetle 
eastward through the boreal forest of Canada to the Great 
Lakes region (and Minnesota) by incorporating genetics and 
genomics understandings of the insect, its vectored fungi, 
and its host trees. It’s an innovative project examining a 
serious range expansion of a native insect.



EUROPEEUROPE

NORTH AMERICANORTH AMERICA ASIAASIA

AUSTRALIA/PACIFIC ISLANDSAUSTRALIA/PACIFIC ISLANDS

CENTRAL AMERICACENTRAL AMERICA AFRICAAFRICA

SYRIAN DESERT
MIDDLE EASTMIDDLE EAST

SOUTH AMERICASOUTH AMERICA

ROCKY MOUNTAINS

Cerro Aconcagua

Mt. McKinley

Mount Everest

Victoria Falls

Mt. Blanc

Mt. Kilimanjaro

Cape of Good Hope

Mt. Kenya

Qattara Depression

Chilkoot Pass

Mt. Forel

Gunnbjørn Fjeld

Mt. Katmai

Maestra Sierra

Kuh-e Hezar

Mt. Sinai

ARCTIC OCEAN

SOUTHERN OCEAN

NORTH ATLANTIC OCEAN

NORTH PACIFIC OCEAN

NORTH PACIFIC OCEAN

SOUTH PACIFIC OCEAN

SOUTH PACIFIC OCEAN

INDIAN OCEAN

SOUTH ATLANTIC OCEAN

Black Sea

Philippine Sea

Coral Sea

Tasman  Sea

Bay of Bengal

South China Sea

Sea of Japan

Mediterranean Sea

Arabian Sea

Beaufort  Sea

Caribbean  Sea

Gulf of Mexico

Labrador Sea

Hudson Bay

Caspian
Sea

Ba�n Bay

Gulf of Alaska

Red Sea

Sea of Okhotsk

Ross  Sea

Weddell  Sea

Persian Gulf

Ross  Sea

Celebes Sea

Sulu Sea

Bering Sea

Norwegian Sea

Greenland Sea

Banda Sea

Strait
Luzon

Bay of Biscay

Mozambique Channel

Gulf of Guinea

Scotia Sea

Baltic Sea

Barents Sea

North Sea

Bristol Channel

Irish Sea

Java Sea

Andaman Sea

Yellow Sea

East China Sea

Chukchi Sea

Bahía de Campeche

Arafura Sea

Timor Sea

Gulf of Thailand

Laccadive Sea

Bellingshausen Sea

Amundsen Sea

Davis  Strait

Kara Sea

Laptev Sea

Drake Passage

Mediterranean Sea

Great Australian Bight

Gulf of Aden

Gulf of Oman

Tyrrhenian Sea

White  Sea

Azov
Sea of

James Bay

Gulf of Carpentaria

Hudson Strait

Gulf of Finland

Channel
English

Gulf of Bothnia

Adriatic Sea

Straits of Florida

Bay of Plenty

The North Western Passages

Ionian Sea

Gulf of St. Lawrence

Molucca Sea

Bismarck Sea

Gulf of Tonkin

Bering Strait

Bay of Fundy

la Plata
Río de

Strait of Malacca

Strait of Singapore

Mak
ass

ar 
Str

ait

Ceram Sea

Korea Strait

Taiwan Strait

Cook Inlet

Bristol Bay

Melville Bay

Gulf of Maine

Strait of Gibraltar

Balearic Sea

Aegean Sea

Shelikhova Gulf

Bo Hai

Gulf of Kutch

Amundsen Gulf

Viscount Melville Sound

Ungava Bay

Reef
Barrier

Great

Yucatan Channel

Bering Sea

East Siberian Sea

Lincoln Sea

Bass Strait

Franklin Bay

Entrance
Dixon

M'Clure Strait

Wrigley Gulf

Sulzberger Bay

Entrance
Ronne

Brans�eld Str.

McMurdo Sound

São Marcos
Baía de

Frobisher Bay

Disko Bay

Hamilton Inlet

Skagerrak

Karskiye Vorota Str.

Vil'kitskogo Str.

Gulf of Khambhät

Kronotskiy Gulf

Uda Bay

Shark Bay

Mackenzie Bay

Gulf of Anadyr'

Gulf of Boothia

Kane Basin

Foxe Basin

Gulf of Yana Dmitriy Laptev Strait

Qiongzhou Strait

Torres Strait

Gulf of Papua

Gulf of Olen‘k

Gulf of Sidra

Ligurian
Sea

Alboran Sea

Strait of Belle Isle

Bay
Marguerite

Prydz Bay

Vincennes Bay Porpoise Bay

Davis Sea

Lützow-Holm Bay

Karaginskiy Gulf

Gulf of Kamchatka

Gulf
Bonaparte

Joseph

Gulf
of Martaban

St. Lawrence River

Khatanga Gulf

Gulf of  Suez

Gulf of Ob
Yenisey Gulf

Sea of Marmara

Gulf of Aqaba

Lago de Maracaibo

Denmark  Strait

POLYNESIA

MICRONESIA

MELANESIA

PLATEAU OF TIBET

WESTERN PLATEAU

SAHARA

GOBI DESERT

RUB´ AL KHALI

AMAZON BASIN

CONGO BASIN

NORTHERN EUROPEAN PLAIN

KAZAKH STEPPE

NORTH CHINA PLAIN

ANDES

HIMALAYAS

MTS.
CAUCASUS

UR
AL

 M
OU

NT
AI

NS

TIAN SHAN

ALPS

RANGE
DIVIDING

GREAT

HAWAIIAN ISLANDS

CANADIAN SHIELD

CANADIAN SHIELD

SELVAS

KALAHARI DESERT

CAATINGAS

PUNJAB

BETPAQDALA DESERT

PLANALTO DO MATO GROSSO

DECCAN PLATEAU

MONGOLIAN PLATEAU

BRAZILIAN HIGHLANDS

GANGES PLAIN

PAMPAS

GRAN CHACO

COASTAL PLAIN

MANCHURIAN PLAIN

ALASKA RANGE

RANGE
CASCADE

COAST MOUNTAINS

BROOKS RANGE

APPALACHIAN MTS.

ATLAS MOUNTAINS

HINDU KUSH

PAMIRS

STANOVOY RANGE

RANGE
KHINGAN

GREATER
ALTAY MOUNTAINS

ZAGROS MOUNTAINS

GREAT ARTESIAN BASIN

GREAT BASIN

SUDD

CASPIAN DEPRESSION

WESTERN SIBERIAN PLAIN

PANTANAL

SICHUAN BASIN

MURRAY-DARLING BASIN

DESIERTO DE ATACAMA

QIZILQUM DESERT

GARAGUM DESERT

THAR DESERT

GREAT VICTORIA DESERT

LIBYAN DESERT

GREAT SANDY DESERT

NUBIAN DESERT

WESTERN DESERT

NAMIB DESERT

CHACO AUSTRAL

CHACO BOREAL

NORTH SLOPE

NULLARBOR PLAIN

BARREN  GROUNDS

PLANALTO CENTRAL

ALTIPLANO

YUKON PLATEAU

ALLEGHENY PLAT.

MEXICANA
ALTI-PLANICIE

COLORADO PLATEAU

YUNGUI PLATEAU

CENTRAL RUSSIAN UPLAND

KATANGA PLATEAU

BAJA CALIFORNIA

GREAT RIFT VALLEY

VALLEY
GREAT RIFT

Mekong Delta

Amazon Delta

Danube Delta

Volga Delta

Delta
Niger

Mississippi Delta

ORIENTAL
CORDILLERACO

RD
. C

EN
TR

AL

CORD. OCCIDENTAL

CENTRAL
CORD.

CORDILLERA ORIENTAL

OCCIDENTAL
CORDILLERA

MACKENZIE MTS.

CHUGACH MTS.

OCCIDENTAL
MADRE
SIERRA

SIERRA NEVADA

ORIENTAL
MADRE
SIERRA

Sierra Madre del Sur

PYRENEES

APPENNINI

CARPATHIAN MOUNTAINS

ELBURZ MTS.

MTS.
HEJAZ

EASTERN GHATS

W
ESTERN GHATS

YABLONOVYY RANGE

QUILIAN MOUNTAINS

VERKHOYANSK RANGE

AHAGGAR MTS.

TIBESTI MTS.

NOVAYA ZEMLYA

TIERRA DEL FUEGO

Yangtze Gorges

Grand Canyon

Coast
Banaadir

KAZAKH UPLAND

PLATEAU
KIMBERLEY

FRASER PLATEAU

LES LAURENTIDES

Mosquitos
los

Costa de

DESERT
LUT

DESERT
TAKLIMAKAN

Gibson Desert

Great Salt Lake Desert

SONORAN DESERT

CHIHUAHUAN DESERT

El Djouf

Grand Erg Occidental

Grand Erg Oriental

Tassili-n-Ajjer

Ténéré

Balkan Mts.

KUH RUD MOUNTAINS

KOLYMA RANGE

RANGE
SREDINNYY

MTS.
TORNGAT

COLUMBIA MTS.

SELWYN MTS.

GUIANA HIGHLANDS

Coromandel Coast

Ganges Delta

Indus Delta

Lena Delta

Nile Delta

Zambezi Delta

Nyeboe Land
Peary Land

Finnish Lake Region

Vale of Kashmir

VI Coast
Frederik

King

Gold Coast
Ivory Coast

Coast
Slave

Grain Coast

Masai Steppe

Plains
Serengeti

An Nafud Desert

Kavir Desert

Tanami Desert

Simpson Desert

Strzelecki Desert

Desert
Eastern

Chalbi Desert

Massif Central

Libyan Plateau

Strait of Ormuz

Adirondack Mts.

Ogilvie Mts.

Cassiar Mts.

Taurus Mts. Kopet Dag Mts .

Ma
cD

on
ne

ll R
an

ge
s

Ra.
Gregory

Fli
nd

er
s R

an
ge

s

Australian Alps

Er Rif
Crete

Ilha de Marajó

Ruwenzori Range

ANTARCTICAANTARCTICA

dAvid muLLA morocco 
Improving the rural economy, water 
quality and carbon sequestration 
through a project that involves 
planting olive trees and installing 
erosion control structures on 60,000 
hectares in rainfed, hilly regions across 
Morocco. To date, 6 million olive trees 
have been planted on farms managed 
by over 50,000 beneficiaries.

rodrigo CAStro BuStAmAnte 
and StePhAniA gALuPPo gAete 
  Chile 
Studying the Kodkod cat, the smallest 
cat in South America, to predict 
its potential movements, crucial 
fragments and corridors which allow 
its dispersal under the pressure of 
habitat loss, in a landscape matrix 
of forest fragments, agriculture and 
human presence in the pre-Andean 
zone of southern Chile.

PhiLiP PArdey Sub-Saharan Africa 
The HarvestChoice Project is a Bill and Melinda 
Gates Foundation funded initiative, jointly 
executed by the International Science and 
Technology Practice and Policy Center, University 
of Minnesota and the International Food Policy 
Research Institute. It is designed to develop new 
data sets and conduct analysis that enable BMGF 
and others to better target their investment 
efforts. The goal is to promote sustainable 
agricultural growth to improve the welfare of 
the poor.

Photos courtesy Rodrigo Castro Bustamante
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LorrAine SCotSon Laos 
Assessing the population and habitat of  Asiatic 
black bears (moon bears) and Malaysian sun 
bears in Laos, the last stronghold for bears in 
southeast Asia, and developing conservation 
management strategies.

BriAn SteffenSon and JAmeS AnderSon  
  Kenya, South Africa, Pakistan 
Testing wheat lines for resistance to Ug99 races 
of stem rust; stem rust nurseries in Kenya and 
South Africa are used to test new U of M varieties. 
Collaborators include faculty Yue Jin and Matt Rouse.

StePhAn CArLSon new zealand 
Teaching “Environmental Issues in New 
Zealand,” a Learning Abroad Center 
winter-break course. This 3 week course 
looks at the invasive species that have 
impacted the various islands and how eco-
tourism plays a role in the country’s GNP. 

Seth nAeve and Jim orf  
 China, Japan, taiwan, Korea 
Each November, Naeve and Orf travel 
to nor th Asia to provide soybean 
purchasers with detailed information 
about the quality of the new U.S. crop. 
Their information is based on the roughly 
2,000 soybean samples collected from 
U.S. producers each year. This project 
affects purchasing decisions of buyers 
who, together, represent more than $12 
billion in sales.
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PHOTO CREDITS  l-r from top: corn field in Africa by Philip Pardey; piglet and common beans by Scott Bauer, USDA Agricultural Research Service,  
Bugwood.org; king penguins by Joy Viola, Northeastern University, Bugwood.org; water runoff in France by Jeffrey Sands; snow leopard from Istockphoto.

BrAdLey heinS france, Sweden 
W o r k i n g  w i t h  p r o d u c e r s  a n d 
international breeding companies to 
share information about crossbreeding 
dairy cattle to identify breeds that may 
improve the health and performance 
of dairy cattle under grazing and 
confinement production systems.

mArLA reiCKS oman 
Surveying and interviewing parents 
of Omani school-aged children with 
respect to whole grain intake and 
acceptability of substituting whole- 
for refined-grain foods, as well as 
analyzing and interpreting the results.
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 5.6  Percentage of CFANS 
undergraduate students 
from other countries

 29.2   Percentage of CFANS 
graduate students from 
other countries

 32   Number of countries 
CFANS students visited  
on international 
programs in 2011-12

 48  Number of work or 
volunteer abroad 
programs offered through 
the U of M Learning 
Abroad Center

 113  Number of CFANS 
undergraduates who 
studied abroad in 2011-12

 1,008  Number of CFANS  
alumni living abroad,  
in 99 countries

 1949  Year in which MAST 
International began 
operations at the U of M

cfAnS International

Want to know more about  
CFANS International Programs?  
 international.cfans.umn.edu
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george weiBLen and reBeCCA montgomery Papua new guinea 
Bell museum of natural history
Building infrastructure for long-term forest dynamics research in rain forests 
and evaluating the structure, composition and dynamics of tropical forests in 
Papua New Guinea. Rebecca Montgomery of Forest Resources is a collaborator.

StePhAn CArLSon new zealand 
Teaching “Environmental Issues in New 
Zealand,” a Learning Abroad Center 
winter-break course. This 3 week course 
looks at the invasive species that have 
impacted the various islands and how eco-
tourism plays a role in the country’s GNP. 

miChAeL SAdowSKy Korea 
Collaborating with South Korean 
universities to determine sources of 
fecal bacteria in waterways using next 
generation sequencing to isolate and 
characterize bacterial genes involved in 
transformation of metals and organic 
pollutants.

Seth nAeve and Jim orf  
 China, Japan, taiwan, Korea 
Each November, Naeve and Orf travel 
to nor th Asia to provide soybean 
purchasers with detailed information 
about the quality of the new U.S. crop. 
Their information is based on the roughly 
2,000 soybean samples collected from 
U.S. producers each year. This project 
affects purchasing decisions of buyers 
who, together, represent more than $12 
billion in sales.
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PHOTO CREDITS  l-r from top: corn field in Africa by Philip Pardey; piglet and common beans by Scott Bauer, USDA Agricultural Research Service,  
Bugwood.org; king penguins by Joy Viola, Northeastern University, Bugwood.org; water runoff in France by Jeffrey Sands; snow leopard from Istockphoto.
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If you want to teach students about 
21st century topics, you’ve got to use 21st 
century tools. 

That’s what’s happening in “Renewable 
Energy and the Environment,” an online-
only course that’s among the most popular 
undergraduate classes offered in CFANS. 

The class uses 29 interactive lessons 
to teach students about topics as wide-
ranging as life-cycle analysis, climate 
change, solar/wind/hydro forms of energy, 
and energy policy. Last spring, 600 students 
from across the university were enrolled. 

Enrollment grew significantly when the 
course was designated as meeting general 
university-wide requirements, says David 
Schmidt, who, in 2011, redesigned the 
course that was taught since 2006 as a 
traditional classroom course. The all-
online class has evolved significantly and 
now uses the latest teaching technology 
to encourage interactive learning and 
frequent feedback with the instructor and 
teaching assistants. 

 “It ’s a topic of interest to a lot of 
students,” Schmidt says. “When we 
first offered it online, that made some 
people nervous that they wouldn’t have 
face-to-face interaction, or they thought 
it might be easy because it’s just online. 
But it challenges students and gives them 
something to think about.”

Course requirements include a “Do 
Something and Report It” assignment, 
in which students do something related 
to the course content and then report to 
their peers what they did and learned 
via a fact sheet, news article, Powerpoint 
presentation or video. Past videos show 
students making solar ipod chargers, 
making biodiesel, auditing their homes’ 
energy use or melting cheese on a tortilla 

using a homemade solar oven. Along with 
doing their own presentations, students 
are required to watch and comment on 
their peers’ presentations. “Students really 
enjoy this assignment but also tend to learn 
quite a bit as they have to apply what they 
learned in the class to something very 
tangible,” Schmidt says. 

They also write a theme paper, take a 
final exam as well as quizzes after each 
lesson, and write short reflections about 
what they learned in each online lesson. 
Schmidt or one of the other course 
instructors respond individually to all of 
the students’ reflections, often using what 
they see as a launching point for a more 
extended conversation. “I want them to 
know I’m paying attention,” he says, which 
isn’t always easy with such a large class. 

Students give the course positive 
reviews. “The biggest thing for me that I 
have learned is that everything we do has 
consequences and that we all can make 

a difference,” one student in last spring’s 
course wrote. “From all the (do something 
and report it) projects and the lessons it 
really showed how turning off lights when 
you leave the room, and maintaining your 
home’s insulation can really make a huge 
difference when it comes to energy usage 
and GHG emissions. … I will take what I 
have learned from this class and apply it 
all over.”

That’s the whole point, Schmidt says. 
The knowledge students gain about energy 
and the environment is important, but the 
course’s interactive teaching and learning 
projects related to the complex topic of 
energy and the environment will help 
students evaluate other complex topics 
as they move into internships and jobs, he 
says. “It’s important not just for school, but 
for their lives.” –Becky Beyers

Real World Energy and Environment
One of CFANS’ most popular courses teaches interactive skills

David Schmidt enthusiastically teaches BBE 2201, “Renewable Energy and the Environment,” an online- 
only class that’s among the most popular in CFANS. 

You can see the course website 
at bbe2201.cfans.umn.edu
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It’s hard to tell just from looking at the 
three identical garden plots on the north 
end of campus that the soil they’re planted 
in might hold one of the key pieces in the 
“how can we make biofuels sustainable?” 
puzzle. 

The plots are one of three initiatives 
assigned to Minnesota researchers as 
part of an eight-state, multi-institution, 
five-year research project known as CenUSA 
that’s funded by the U.S. Department of 
Agriculture and aimed at answering the big 
questions around biofuels. The goal is to 
evaluate the economic and environmental 
performance of the entire biofuel system—
from what kinds of soils and grass varieties 
grow the best material for fuel, to farm 
safety, to transportation logistics, and 
to fuel production—ultimately to make 
recommendations for growing a sustainable 
biofuels industry. Researchers are also 
exploring what to do with the biochar, a 
byproduct of the pyrolysis process that 
turns biomass like switchgrass into fuel.

That’s where the gardens come in. 
Minnesota master gardeners, along with 
their counterparts in Iowa, will evaluate 
over the next four years how biochar as a 
soil amendment affects plants’ productivity 
and health. About 40 Minnesota master 
gardeners are volunteering at three, 
1,000-square-foot sites—on the St. Paul 
campus, at the Minnesota Landscape 
Arboretum in Chanhassen, and at Bunker 

Hills Regional Park in Andover. At each site, 
three identical plots have been planted 
with the same combination of flowering 
and vegetable plants—typical of a home 
garden—in the same layout. Each site 
includes a control plot with no biochar, 
one with a half-pound per square foot of 
biochar worked into the soil and another 
with a pound per square foot. 

Master gardeners’ contributions are not 

Researchers and master 
gardeners team up to 

evaluate the benefits of a 
sustainable biofuels system
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By Becky Beyers

Hennepin County master gardener Jan Henry, left, and Anoka County master gardeners Dave Knapp and Mary Fitch, 
at right, are among the volunteers who are maintaining, monitoring and evaluating the test plots.

By Becky Beyers
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only planting and maintaining the sites, but 
evaluating biochar’s effects and ultimately 
making recommendations for whether 
and how biochar can best be used by 
consumers. This past summer was the first 
season, and three more will follow.

Before the sites were planted, the CFANS 
soil testing lab evaluated each local site’s 
soil, says Julie Weisenhorn (’02–M.Ag.), 
director of U of M Extension’s master 
gardener program and an investigator on 
the project. While the Andover site was 
sandy, the Arboretum and St. Paul sites 
had more loamy soil. They also had different 
pre-planting challenges for the master 
gardeners, said Lynne Hagen, biochar 
project manager. The campus site had 
been home to a turfgrass research plot so 
has lots of thistles, the Arboretum site was 
covered in sod, and the Andover site was 
full of brush, trees and even poison ivy. All 
three had to be fenced to keep out deer or 

rabbits, Hagen said. 
Weisenhorn, Hagen and Cindy 

Haynes, state coordinator for Extension 
Master Gardeners in Iowa, selected seeds 
based on how consumers would choose 
them for their own gardens, with an eye 
toward time to maturity, plant size and 
expected yield. Over the summer, master 
gardeners tracked and reported online 
how the plants in each plot performed – 
did it produce the blossoms or fruit of the 
expected size and quantity? How did the 
plant grow? Was it the size and hardiness 
expected, and what pest problems were 
encountered? 

 Along with reporting the results to the 
CenUSA team, the master gardeners shared 
their findings with visitors to county fairs 
and the Minnesota State Fair. At this year’s 
State Fair, Weisenhorn said it’s too early to 
draw any final conclusions from the project 
so far, but the results look interesting for a 
few crops, particularly in sandy soils. 

The master gardeners provide a 
perspective that traditional researchers 
probably couldn’t, Weisenhorn says. “They 

What’s biochaR?

Biochar is a byproduct of pyrolysis—
the process by which grasses and other 
plant materials are turned into biofuel. 
It looks like grainy charcoal, but its tiny 
holes hold water and nutrients, which 
scientists believe could make it beneficial 
as a soil additive. It also may sequester 
large amounts of carbon, thus reducing 
greenhouse gases in the air.

Julie Weisenhorn and Jason Hill are 
directing parts of the multi-state 
project aimed at understanding 

and evaluating the economic and 
environmental performance of the 

entire biofuel system. 
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Top photo by Maddie Sieck,  
Iowa State University  
Bioeconomy Institute
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can look at it as a home gardener would,” 
she says. “‘Would biochar be a good choice 
for my garden and planting containers?’ is 
the key question we’re trying to answer.” 

Start-to-finish analysis
Jason Hill (’04–Ph.D., Plant Biological 

Sciences) and his team have a less visible 
but broad-ranging role in the multi-state 
project. Hill, an assistant professor in the 
Department of Bioproducts and Biosystems 
Engineering, and his team are charged 
with analyzing the possible environmental 
effects of a sustainable biomass system, 
using data from every stage and part of 
the project. Their work takes a life cycle 
perspective, providing a complete picture of 
important ecological issues like greenhouse 
gas emissions, water quality and wildlife 
habitat. 

Even though they’ll be analyzing data 
captured during the project’s five-year life, 
it’s not a matter of simply waiting for that 
data to come in, Hill says. For example, his 
team worked with other groups to design 
the areas where perennial crops would be 
planted and tested, so that the data being 
collected as the crops are harvested, 
transported and turned into fuel would 
be most useful. “The idea is to bring us in 
right from the start so at the end we can 
make informed recommendations,” he says. 
“Our project leaders had the foresight to 
integrate analysis, rather than adding it as 
an afterthought.” Throughout the project, 
Hill and his co-principal investigator at 
Iowa State, along with graduate research 

assistants, will meet monthly to make 
in-progress assessments and adjustments.

Planting the un-plantable
CFANS scientists also have a role in a 

third question the project is seeking to 
answer: How do perennial crops affect the 
land and environment?

Graduate student Anne Sawyer is working 
with Department of Soil, Water, and Climate 
professors Carl Rosen and John Lamb to 
find the answers. They’re evaluating new 
varieties of grasses at several sites around 
Minnesota and will gather data about how 
the plants grow, how they affect their soil 
and water environments, how much biomass 
is harvested from each variety and whether 
the plants can withstand Minnesota winters. 
Identical field trials are happening in several 
other states across the upper Midwest.

Some of the plots will be used for 
demonstrations in which producers can 
evaluate the grasses firsthand; the others 
will be used to quantify biomass production 
in each variety as a function of different 
nitrogen fertilizer rates. This past summer, 
the team planted three kinds of grasses for 
a demonstration plot at a privately owned 
farm near Elko, and next year they’ll create 
a demonstration site at the Southwest 
Research and Outreach Center near 
Lamberton. Two more sites will be used for 
detailed research on six different kinds of 
grasses. This year, a detailed study plot was 
planted at the Sand Plain Research Farm in 
Becker. The other will be planted next year 
at the SWROC.

“The idea is that these would be 
marginal sites,” Sawyer says, the kind of 
land farmers typically now place in the 
Conservation Reserve Program, or land 
that is less productive for commodity 
crops due to erodibility and/or low fertility. 
Ideally, farmers would be able to profit from 
harvesting these grasses for biomass while 
the grasses prevent soil loss and improve 
water quality. The Elko site happens to be 
on rocky, hilly ground, and an early-summer 
4.4-inch rainstorm washed out much of 
the first planting this year. Like everything 
else in the project, that experience was 
recorded and analyzed and will be factored 
in as the scientists and gardeners make 
recommendations. 

“We’re learning as we progress,” Sawyer 
says. “That’s what makes this project so 
exciting—there are opportunities on so many 
levels.”  n
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About 40 volunteers are maintaining and evaluating biochar’s effect on soil and plants at sites in St. Paul, Andover and 
Chanhassen. They’re tracking identical plots with three different soil additions: no biochar, a half-pound per square foot 
of biochar worked into the soil, and a full pound per square foot. 

Hill and Weisenhorn are part of a research team that 
involves scientists from eight institutions across the 
Midwest studying every aspect of biofuel production. 

See more about master gardeners and 
this project: z.umn.edu/gardeners
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Household insecticides may play a 
role in declining bee populations

By Becky Beyers

Imagine your refrigerator without any apples. No berries. No 
melon, cucumber or squash. Nothing that was pollinated by bees. 

That alarming possibility has been around since 2006, when 
scientists and beekeepers first noticed a sharp decline in the 

bee population, a phenomenon now known as Colony Collapse 
Disorder. Lack of foraging habitat, agricultural pesticide use, 
mites, fungus, viruses and a host of other causes all have been 
blamed for the bees’ plight. 
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Vera Krischik and her lab in the 
Department of Entomology are exploring 
a different avenue: how neonicotinoids, 
a group of insecticides commonly used 
in urban gardens and forests as well as 
in agricultural fields, might be making 
bees less resistant to the parasites and 
pathogens that researchers now believe are 
likely causes of Colony Collapse Disorder. 

Infesting the system
About two-thirds of the world’s crops rely 

on bees and other pollinators; if the bees 
are gone, so are the fruits, vegetables and 
other plant-based foods they help create. 

Other insects are less beneficial, 
however, so farmers and gardeners turn to 
insecticides to protect their crops. The first 
neonicotinyl insecticide, imidacloprid, came 
on the market in the 1990s. Since then, 
three more—thiamethoxam, clothianidin 
and dinotefuran—have been registered 
for use. All have similar toxicity to bees 
and all are commonly used in Minnesota: 
in 2009, more than 8 tons of insecticides 
primarily using imidacloprid and nearly 10 
tons of clothianidin were used on farms and 
nearly another ton of imidacloprid was used 
on the state’s landscapes. When it was first 
introduced, imidacloprid was considered a 
breakthrough because it wasn’t harmful 
to humans or mammals, and they’re now 
extremely popular. “Most people didn’t 

realize that this is a systemic insecticide,” 
Krischik says.

Imidacloprid is commonly sold to farmers 
as Admire, Provado and Gaucho and to 
businesses and home gardeners under 
names Merit, Marathon, Bayer Advanced 
Flower and Shrub, Bayer Tree and Shrub 
Protect, Bayer Complete Insect Killer for 
Turf, Krischik says. When neonicotinoids are 
applied to a field or garden, the chemicals 
are absorbed through the plants’ vascular 
system, which makes the entire plant toxic 
to insects. That works well for unwanted 
leaf-feeding pests, but the chemicals that 
kill unwanted insects also go into the nectar 
and pollen that pollinators need. The toxic 
effects to bees can last for several months 
to years in pollen and nectar from just one 
application. When the insecticide is applied 
to soil it can last for years, adding to the 
imidacloprid reservoir in the plant. 

Honeybees, bumblebees and solitary 
bees all respond to the insecticides, which 
are also commonly used for controlling 
emerald ash borer and Japanese beetles. 
Less-than-lethal exposures can cause 
honeybees to have problems flying and 
finding their way back to the hive, lose 
their sense of taste and have more difficulty 
learning new tasks, according to a group 
of scientists called the Xerces Society for 
Invertebrate Conservation, who summarized 
some of the existing research on bees and 
neonicotinoids this year. 

Neonicotinoids are banned from use 
on corn and canola seed in both France 
and Germany, and after two studies last 
spring that made a strong connection 
between their use and declining bee health, 
support is growing in the United States for 
stronger regulation both in agricultural 
and home use. Early this year, beekeepers 
from Minnesota and California petitioned 
the Environmental Protection Agency to 
immediately suspend sales of neonicotinoid 
insecticides, but in July the EPA denied 
the request and said it will review the 
insecticides’ effects, a process that could 
take until 2018. More recently, members of 
Congress have asked the agency to speed 
up the process. Krischik says more research 
is needed. 

Digging in to home use
For years, beekeepers, scientists and 

chemical companies have argued about 
the amount of insecticide used as a 
seed treatment. The imidacloprid seed 
treatment Gaucho permits 0.675 mg AI 
(active ingredient) imidacloprid/seed for 
corn and 0.11 mg/seed for canola, Krischik 
says. But the greenhouse rate used on 
perennial landscape plants allows for 300 
mg AI/ per 3 gallons—a 444 times higher 
rate on landscape plants than on field 

Vera Krischik’s lab tested how bees would respond to 
applications of neonicotinoid pesticides on ornamental 
plants such as roses. 
Below and right: Krischik and graduate student Jamison 
Scholer check the status of two sets of bees in their 
protected garden habitat: a control group and one fed 
pesticide-laced food.
Lower right, next page: Jamison checks bees in the same 
study kept inside a greenhouse.
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corn. Consequently, greenhouse and urban 
landscapes use higher concentrations of 
imidacloprid, and to make matters worse, 
gardeners often disregard the products’ 
instructions and reapply the insecticide or 
use it at peak flowering time, giving home 
use much greater potential to affect bees 
and other beneficial insects.

It gets even worse with trees, Krischik 
says. A sur face soil  applicat ion of 
imidacloprid in agriculture is limited to 
about 4mg/sq ft. But when used to stop 
emerald ash borers or Japanese beetles, 
the allowable application for a similar 
area is 1,675 times greater. These higher 
application rates in urban areas have huge 
implications for movement of imidacloprid 
into flowers and effects on bees and 
beneficial insects.

Addressing the controversy
So how much imidacloprid kills a bee? 

Bayer says 20 parts per billion will alter 
behavior and 170 ppb in food will kill a bee 
while it is drinking. 

So how much imidacloprid ends up 
in nectar and pollen from a standard 
appl icat ion dose in agr icul ture or 
landscapes? Is it enough to kill pollinators?

The seed treatment Gaucho results 

in around 6 ppb imidacloprid in canola 
pollen and 0.6 ppb in canola nectar, 3 
ppb in corn pollen and 3 ppb in sunflower 
pollen and 1.9 ppb in sunflower nectar. In 
landscapes, a standard 300mg dose to a 3 
gallon pot results in 1,600 ppb in milkweed 
nectar, around 800 times more than from 
a sunflower seed treatment, according to 
Krischik. That concentration can cause high 
mortality in beneficial insects other than 
bees such as lady beetles or lacewings. 
Krischik’s lab is the first to study how the 
higher concentrations affect bees. 

By partnering with a local golf course that 
had applied a surface drench of imidacloprid 
to linden trees, Krischik found that 1 
month after application the linden leaves 
had around 100 ppb imidacloprid—which 
had the desired effect of killing Japanese 
beetles—but 12,865 ppb imidacloprid 
remained in the soil under the linden trees. 
Any flowering plant growing under the linden 
will pick up the imidacloprid and move it to 
pollen and nectar. 

“Our  dat a  demons t ra te s  that  a 
homeowner application to rose bushes 
results in 812 ppb, which will kill any insect 
eating the pollen,” Krischik says. “We have 
seen in our trials that bees die on the 
flowers while feeding on a mint treated with 
the standard dose or a second application 
of imidacloprid, which is permitted. We 
showed that a rose bush will kill leaf-
feeding Japanese beetles for 3 years 
after one standard consumer application 
of imidacloprid. However, you can apply it 
many times a summer.”

Because the neonicotinyl insecticides 
(imidacloprid, thiamethoxam, clothianidin 
and dinotefuran) have a similar lethal effect 
on bees and other beneficial insects, the 
problem is enormous, Krischik says. 

Her lab showed that 4 species of lady 
beetles, a parasitic wasp, a predatory 
green lacewing and bumblebees all 
die at the standard application rate of 
imidacloprid. In bumblebee colonies, 
queen mortality, colony weight and stored 
nectar all are affected in direct proportion 
to daily dosages. Imidacloprid also reduces 
bumblebee memory in her lab studies and 
stops bee foraging. 

Unfortunately, she says, research about 
neonicotinoids’ effects and consumer 
education on how to use them safely 
aren’t getting the funding they need from 
federal agencies. Krischik was awarded 
a 2009 state grant to study the effects 
of imidacloprid on bees; a second grant 
in 2010 that would have allowed her to 
investigate the uptake of ash and linden 
trees of imidacloprid and potential nontarget 
effects on bees and beneficial insects was 
awarded, but revoked six months later by 
state legislators who didn’t see the value 
in understanding consequences of the 
high amount of imidacloprid used in urban 
landscapes. “Wow, it is frustrating,” Krischik 
says. 

The Xerces Society report published 
earlier this year also made the case for 
continued long-term independent research, 
noting a long list of questions about bees 
and neonicotinoids that no one has yet 
studied in depth. 

Bees are too important to be ignored, 
Krischik says. “If you don’t suppor t 
managing them in the appropriate way, 
you’ll lose part of your diet, a lot of the anti-
oxidants found in fruits… People rally for 
polar bears 3,000 miles away and that is 
great. We need people to rally for bees in 
their own back yard.”  n
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New Year, New Goals
A message from CFANS Alumni Society board president Brenda Jacob

When I was a student, autumn 
was my favorite time of year, 
because it brings the excitement of 
a new academic year, new friends 
and, of course, new learning. As we 
move into a new year for the CFANS 
Alumni Society, I’d like to share our 
mission statement and reflect on 
whether we remain true to it: “Our 
mission is to build relationships that 
serve our college, alumni, students, 
friends and stakeholders of the 
University of Minnesota.” I hope 
you’ll agree that our programs and 
activities support our mission.                       

When the CFANS Alumni Society Board of Directors held 
our annual retreat in August at the Minnesota Landscape 
Arboretum, we began by celebrating our many successes 
from last year. Some highlights include: we matched more 
than 130 students with mentors (a record), the second 
year of Speed Networking was well attended by students 
and volunteers, Classes Without Quizzes had another great 
year of programming, the Golf Scramble has raised nearly 
$200,000 for scholarships and we raised $56,000 in industry 
sponsorships. As the 2012-2013 president of the Board of 
Directors, I am inspired by the alumni society leadership 
to make things happen and am committed to keep the 
momentum going. 

In order to assure ongoing representation at executive 
board meetings, we linked priority program and activity 
areas with alumni society board of directors vice presidents. 
Student Engagement (includes Mentor Program, Speed 
Networking and Senior Salute) will be represented by 
Bob Lefebvre. Education and Outreach (includes Classes 
Without Quizzes, Young Alumni Program and Urban Youth 
Engagement) will be represented by Shawn Haag. Pride and 
Spirit (includes Homecoming, Borealis Night of Excellence, 
Golf Scramble and Science Achievement Award) will be 
represented by Quincy Lewis.  We also identified three 
stretch goals: increase involvement of non-metro alumni in 

student engagement activities; expand our CFANS Alumni 
Society engagement plan to domestic and international 
alumni; and increase engagement of past recipients of 
Borealis Night of Excellence awards and recognize long-
standing volunteer mentors. 

I’d like to extend a big thank you to the Alumni Society 
Board of Directors, volunteers and staff for all their time and 
hard work and I look forward to serving our college, alumni, 
students and friends of CFANS this year.

  — Brenda Jacob (’82–B.S., nutrition and dietetics; 
’87–M.P.H., public health nutrition)
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Thursday, October 11
University of Minnesota Alumni Association 
Awards Celebration  •  5:30 p.m.

Friday, October 12 
CFANS Parade Party  •  6 p.m.
U of M Homecoming Parade  •  7 p.m.

Saturday, October 13 
U of M Homecoming football game  
vs. Northwestern  •  11 a.m.

Tuesday, January 23 
U of M Legislative Briefing

Saturday, April 6 
Classes Without Quizzes 2013

SAVE ThE DATE!
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CFANS Alumni Society 

BOARD OF DIRECTORS
OFFICERS: 
President 
 Brenda Jacob, Land O’Lakes (’82, ’88)
President-Elect 
 Bob Lefebvre, Minnesota Milk Producers (’91) 
Vice President 
 Shawn Haag, University of Minnesota (’03) 
Vice President 
 Quincy Lewis (’04)
Secretary/Treasurer  
 Paul Hugunin, Minnesota Grown (’89)
Past President 
 Roger Chamberlain, Agribank (’74) 

DIRECTORS: 
 Val Aarsvold, Minnesota FFA Foundation (’94) 
 Narayan Dhakal, University of Minnesota (’06) 
 Kathryn Fernholz, Dovetail Partners (’97) 
 Randy Gutzmann, St. Croix Events (’82) 
 Bruce Hatteberg, CHS Capital (’79)
 Garret Peterson, US Fish and Wildlife Service (’08, ’11) 
 Mark Rokala, Cornerstone Government Affairs (’90)
 Mark Sample, HerdStar, LLC (’00)
 Larry Thomas, Science Museum of Minnesota (’82)
 Dennis J. Thompson, Aitkin County Soil and Water Conservation  
  District (’98) 
 Clifford Vrieze (’67, ’72) 
 Myah Walker, Sparboe Companies (’10, ’12) 

EX-OFFICIO: 
CFANS Dean
 Allen S. Levine (’73, ’77)
Alumni Relations Director 
 Mary Buschette (’87)
UMAA Liaison 
 Mary Kay Delvo
UMAA National Board Representative 
 Grant Wilson, Minnesota Department of Natural Resources (’01, ’08)
CFANS Faculty Representative 
 Ingrid Schneider (’90, ’92)
CFANS Student Board Representative 
 Blaine Nelson
CFANS Ambassadors Representative 
 Anna Drahos

Showcasing 
U of M Research

S  il 
Science
Society of America

SPONSOR 
LOGO

BROUGHT TO YOU LOCALLY BY: ADDITIONAL SUPPORT FROM:

SPONSOR 
LOGO

SPONSOR 
LOGO

SPONSOR 
LOGO

OPENS NOVEMBER 10!

SPONSOR 
LOGO

SPONSOR 
LOGO

SPONSOR 
LOGO

www.bellmuseum.org
10 Church Street SE

Minneapolis, MN 55455

Honey bees, Pollinators and Food

ExploraDome Programs

z.umn.edu/cfansas2011
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Last spring, the Department of 
Entomology honored World Bank 
of f icial Aziz Lagnaoui with its 
annual Hodson Graduate Alumni 
Award. Lagnaoui, who earned 
his master’s degree in 1990 and  
Ph.D. in 1991, agreed to answer a few 
questions about his work. 

T h e  Wo r l d  B a n k  r e c e n t l y 
expressed its concern about 
rising food prices, particularly 
in the poorest countries of the 
world. Could you explain how 
your group is working to address 
those concerns? 

Concerns about global food security are always high on our 
agenda. In the poorest countries, where people already spend 
most of their daily income on food, rising food prices can become 
a serious threat to growth, social stability, health and nutrition.

The World Bank Group is monitoring the situation closely to 
assess food price volatility and measure impacts of these crises 
to help countries better cope with them.

We have several programs to assist client countries with 
agriculture-related investment and fast-track financing for 
crisis situations. The World Bank also administers the multi-donor 
Global Agriculture and Food Security Program for international 
food security outreach.

 What’s the biggest challenge in the coming decade 
for the countries you work with, in terms of food and 
sustainability? 

The biggest challenge is to adequately address the long term 
food security and vulnerability issues in developing countries. 
A great deal more work needs to be done to increase their food 
production capacity, build resilience to shock, and put in place 
risk forecasting and management measures. 

Aside from the obvious differences, how are pest control 
needs in developing countries different from the needs 
of a place like Minnesota, in terms of agriculture and 
food production? 

Pest management is a big challenge for many developing 
countries as it doesn’t figure high on their priority list for 

food production and public health, considering the number of 
challenges they regularly face. Research & Extension systems, 
policy & regulatory frameworks are weak or often nonexistent. 
Pest management interventions tend to be planned without a 
clear understanding of pest problems, which often results in 
heavy crop losses and/or pesticide misuse. 

In Minnesota, supportive research and Extension systems, 
policy, and regulatory frameworks are firmly in place, and address 
the long term sustainability of pest management. 

When you came to Minnesota as a graduate student in 
the 1980s, did you know you wanted to spend your career 
doing this kind of work? How did you prepare for it? 

I was always interested in development and working with poor 
farming communities, mainly envisioning working Morocco. 
Besides the courses in entomology, plant pathology, agronomy, 
statistics and agricultural economics, I was getting a crash course 
in real life potato production and protection with Professor Ted 
Radcliffe. On his team, I also learned about the International 
Potato Center (CIP) where I started my career, all of which led 
me on this wonderful and life-enriching path in international 
development.

Your biography for last spring’s Hodson Award mentions 
that your team won national championships for the 
University of Minnesota in the 1980s. What are the 
Linneaen Games and how did your team get so good 
at them? 

The Linnaean Games are student team competitions on 
entomological facts and trivia organized at the Entomological 
Society of America’s meetings. The games were named after 
the father of modern taxonomy, the botanist and zoologist Carl 
Linnaeus. 

The competition consists of answering entomology questions 
in a Jeopardy-style format by teams representing their respective 
universities. We represented the University of Minnesota well 
because we had a great team with very competitive members 
and great chemistry. That team chemistry lasted beyond the 
Linnaean games. 

 

Worldwide Perspectives
Lagnaoui deals with big questions about global food and agriculture
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Those snazzy-looking coeds were working at the old dairy hall, says 
Philip Dzuik, who graduated from the School of Agriculture in 1944 and 
then returned to campus as a dairy science major after World War II. 
He worked at the snack bar himself in 1947 and remembers that cherry 
pie and ice cream were the most popular treats, and that the snack bar 
area was run by a Mrs. Walker, who looked out for and was kind to her 
student workers. 

Last issue’s photo ID answer
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Adam Fischer
Director of Corporate and  
Foundation Relations
612.625.5766
afischer@umn.edu 

Jerry Haus
Development Officer, Bee   
Research and Discovery Center
612.625.4210
jhaus@umn.edu

Connie Hempstead
Stewardship & Donor   
Relations Manager
612.625.2930
hempstea@umn.edu

Cathy Konat
Development Officer
612.625.5229
kona0006@umn.edu

Matt Magers
Major Gifts Officer
612.626.0902
mmagers@umn.edu

Shana Zaiser
Associate Development   
Officer, Bell Museum of   
Natural History
612.624.0089
zais003@umn.edu

Amy Alch
Associate Development Officer
612.625.2924
amyalch@umn.edu

Cynthia Cashman
Chief Development Officer
612.624.7489
cashman@umn.edu

Jennifer Davy
Office Administrator
612.624.4285
davy0001@umn.edu

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!

SPECiAl ThANKS TO OuR 2012 AluMNi SOCiETy PROgRAM SPONSORS!

Diamond • $15,000 Gold • $5,000
CHS

CoBank
General Mills
Land O’Lakes

Silver • $2,500
BASF

BMO Harris
The Scoular Company

Friend • $500
Compart Family Farms

Cooperative Resources International
GNP Company

Minnesota Corn Growers Association
Minnesota Turkey Growers Research & 

Promotional Council
Minnesota Soybean Research &  

Promotion Council
United FCS

Platinum • $10,000
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Cathrine Ziyomo remembers a 
time in 2008 when food in her native 
Zimbabwe was so scarce that buying a 
few bags of groceries meant a 16-hour 
bus ride to South Africa and another 
10 hours waiting in line at the border. 
“People were so desperate for food,” 
says Ziyomo, a doctoral student in the 
Department of Agronomy and Plant 
Genetics.

Ziyomo is now in a position to 
do something about issues of food 
security, thanks to Project AgGrad, an 
innovative program that brings students 
from developing countries to CFANS for 
graduate studies in agriculture. Thanks 
to support from the Minnesota Annual 
Conference of the United Methodist 

Church—the program’s largest and 
longest-running donor—and other 
friends, one student at a time receives 
funding to complete one or more 
advanced degrees. Afterward, students 
return home to share their knowledge 
through teaching, research, and 
community outreach.

Ron Phillips, director of Project 
AgGrad and a retired Regents professor 
who taught plant genetics in CFANS 
for 40 years, calls this the “multiplier 
effect.” The program, which recently 
celebrated its 25th anniversary, has 
supported students from Nigeria, Ghana, 
Zimbabwe, Uganda, and South Africa. 
They’ve returned to Africa and, in total, 
taught 2,727 graduate students, advised 

27 post-graduate honors students, 
written 75 journal articles, and directly 
influenced 880 farmers.

Phillips foresees the program 
continuing in the future, thanks 
to steady support from the United 
Methodist Church and several future 
gif ts, including a substantial gif t 
commitment from Michael Behr, a 
forensic economist who received his 
bachelor’s and master’s degrees from 
the U.

For Ziyomo, the future is more 
uncertain. Her research, which focuses 
on developing corn plants that provide 
high yields with less water and nitrogen, 
has produced some promising results, 
and she longs to return home to share 
the knowledge she’s gained at the U. 
But continued political instability and 
violence in Zimbabwe have forced her to 
consider other options, such as applying 
for post-doc fellowships in the United 
States and South Africa.

Still, her heart is in her home country, 
and she wants to return as soon as she 
can.

“I want to be in Zimbabwe,” she says. 
“I grew up with these people. I know 
their challenges. I know what they 
need. Working with farmers while also 
doing research—that’s what brings me 
joy.”—Amy Sitze

This story originally appeared in Legacy, the 
University of Minnesota Foundation magazine. 

Seeds of Support 
For 25 years, a U of M program has helped students  
from developing countries earn advanced degrees in  
agriculture, then return home to share their knowledge.

Cathrine Ziyomo came to the U.S. to study plant genetics with Ron Phillips, now-retired professor 
and originator of Project AgGrad.
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DNA analysis of mushrooms found on Amsler 

Island off Antarctica and analyzed in CFANS 

professor Bob Blanchette’s lab last summer 

showed the mushrooms are highly poisonous 

but fairly common even in Antarctica.

After researchers found the mushrooms, they 

shipped them to Blanchette, a professor in the 

Department of Plant Pathology who has worked 

extensively with fungi found at Antarctic sites. 

His lab extracted DNA and found the mushrooms 

were an exact genetic match to previously 

known fungi. (About 20 species of mushrooms 

previously have been reported in the Antarctic.)

 “This fungus has been found on wood, but its 

very wide distribution range suggests it is a 

generalist for what it can colonize and degrade,” 

Blanchette told the Antarctic Sun. “It apparently 

can live on many different substrates such as 

wood, moss or other types of organic materials.”



October 6–14
Legendary U! University of Minnesota Homecoming

October 16–17
Water Resources Conference 
RiverCentre, St. Paul

October 18
“Landscape Health: Diverse Knowledge Traditions,” a  
Solution-Driven Science symposium 
St. Paul Student Center

November 2–3
Food Science and Nutrition department 40th anniversary 
celebration

November 10
Dig It! The Secrets of Soil opening 
Bell Museum of Natural History

January 9–11, 2013
Northern Green Expo 
Minneapolis Convention Center

January 22, 2013
Spring semester begins

CFANS 2012 CALENDAR OF FALL AND WINTER 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.

277 Coffey Hall
1420 Eckles Ave
St. Paul, MN 55108

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.


