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DELICATE WORK 

INSIDEGrowing Azaleas in Minnesota 
he azalea's delicate- looking blooms 
appear as fragile harbingers of spring 
in Minneso ta. But frail as they appear, 
the perennial azaleas developed by 

the U of M are obviously much tougher than 
their ubiquit ous southern counterparts. 

The release of 'Northern Lights' in 1978 
was the culmina tion of farsighted efforts: 28 
year s of crosses and tests to insure hardiness 
started by researchers Al Johnson and Leon 
Snyder. Plants differ 
greatly in their hardi ­
ness, or ability to 
grow and thrive in a 
given climate. 
Generally, the more 
southern the seed 
source, the less hardy 
the plant will be. And 
azaleas were southern, 
unti l then. " It was 
exciting for northern 
gardeners, and a note­
worthy achievement 
for the University," 
says Harold Pellett, 
who has headed the 
Agricultur al 
Experiment Station funded research since.,1978, 

The success of 'Northern Lights' as a fully 
hardy azalea led to other breakthrough adap­
tations. In 1984, two new releases, 'P{rtk' " 
Lights' and 'Rosy Lights' showed success in 
vary ing color. Since then eight other azaleas 
have been intro duced, in colors from white to 
salmon to yellow, and wi th various desirable 
characteristics--v' comp act," "extremely florif­
erous: ' or "greater mildew resistance." "The 

first criterion was hardiness:' said Pellett. 
"Once tha t was achieved, we started looking 
for othe r genetically de termined qualities such 
as color range, plant foliage, disease resistance, 
and flower quality." The newest release, set 
for spring of 2003, is the first azalea to incorpo­
rate three colors, appropriately named 'Tri 
Ligh ts.' 

"The development of new characteristics 
can happen faster now, because we know more 

. abou t the paren ts: ' says Pellett. In the begin­
ning there were very few people involved and 
there was limited knowledge about, for exam­
p l~; whether the plants would self-pollinate or 

. not. Now, researchers have learned which 
techniques to use to make crosses, and can do 
more predictable manipulations. 

That said, dev eloping a new, reliable vari­
ety still takes years, because plan ts have to 
AZALEAS continued on back page 

FOOD FOR 
un 
Included in this issueis 
a history of agronomic 
crops developed by 
researchers of the 
Millnesota Agricultural 
Experiment Station. The 
information wasgath­
ered to commemorate the 
Sesquicentennialof the 
University of Minnesota, 
1851- 2001. 
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FACING A CENTURY-OLD DISEASE 

Major Steps Toward Detection and Control of[ohne's in Cows 

Several interrelated projects by the 
Minnesota [ohne's Working Group 
(a multidisciplinary group of researchers 
and diagnosticians at the University of 
Minnesota, College of Veterinary Medicine, 
in collaboration with the Minnesota Board 
of Animal Health) are addressing the 
challenge of control of [ohne's disease, 
supported by the Agricultural Experiment 
Station, Rapid Responsefunding from the 
state legislature, and USDA fundi ng. 

ohne's disease (p ronounce d Yo­
knees) has been kn own to afflict 
catt le since 1895. It disrupts 
nu trien t absorption, leadin g to 

chronic weigh t loss an d even tual d eath . 
There is no effective treatm ent for 
[ohne's. Becau se curren t testing dete cts 
the agen t only in later stages of the d is­
ease, after a cow is two to three years 
old-and mos t farme rs p urchase cat tle 
to ad d to thei r herds each year-it has 
sp read worldwide, accordi ng to veteri ­
nary epidemiologist Scott Wells. 

The economic impact in 
Minnesota-the nation's fifth highest 
producing dairy state- is high, because 
[ohne's disease reduces milk production 
an d shortens the productive life of cat­
tle. Minnesota' s dairy industry gener­
ates over $1 billion each year in income 
from milk production. Beef production 
from dairy and beef cattle operations 
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• 
Kay Faaberg leads a team In the 

innesota Veterinary Diagnostic 

Laboratory developing a quicker 

Johne's detection test. 

Paaberg, a mo lecular biologist, leads a 
team working to de velop a qu icker test. 
The group has already developed and 
evaluated an experimenta l DNA-based 
polymerase cha in reaction (PCR) test. 
With additional funding, an im prov ed 
DN A-based PCR test will be developed 
using information from the Kap ur 
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role of w ildlife (deer and rabbits) and 
the environment in the transmission of 
Johne's involves 90 dairy farms. 

Two Minneso ta dairy farms are 
be ing mon itored to evaluate factors 
related to the onse t of fecal shedding 
and clinical disease. The goals are to 
identify mana gement practices that 
could slow the onset of clin ical disease 
in in fected herds an d to estimate the 
cos t of the disease. 

~~ 
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RAPID RESPONSE 
FUND lARGOS 
MAJOR ISSUES 

The Minnesota State 
legislature provides special fund ­
ing to address urgent issues chal­
lenging Minnesota. In addition to 
the ongoing research on [ohne's 
disease reported on here, these 

niversity research projects 
received funding through the 
Rapid Agricultural Response 
Fund: 
•	 Disease and Insect Resistant 

Potatoes 
•	 Soil Pathogens in Irrigated D .
 

Beans
 
•	 Soybean Aphids 
•	 Anthrax Patterns in Minnesota 
•	 New Kentucky Bluegrass and 

Perennial Ryegrass 
•	 Best Use of Drugs in Dairy
 

He rds
 
•	 Early Warning Diagnostic
 

Svstem for Swine
 
•	 Alternative Swine Prod uction
 

ystems
 
•	 Microbial Safety of Organic
 

Produce
 
•	 Potato Disease Prevention 
•	 Restoring Native l egumes 
•	 PRRS Virus in Swine 
•	 Turkey Respiratory Disease 

Details of these pro jects will
 
appear in Minnesota Science. or
 
may be checked at
 
'.n.n. f"a..... _ • 
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mated a t over $200 per cow. 
While the scientific evidence for 

related disease in humans is not strong, 
concem has ar isen that M. paraiuberculo­
sis, the bacteria causing [ohne's disease, 
may be a cause of Crohn's disease in 
hum ans . 

Wells estimates more than half of 
Minnesota' s dairy herds have infected 
cattle, man y with ov er one-fourth of 
their cattle diseased . Typically, infected 
animals are removed from the herd as 
soon as signs of the disease appear, but 
due to ongoing expansion of dairy 
herds, the d isease is spread ing rapid ly. 
"The bottom line is that it is a difficult 
disease to stu dy," says Wells. "There is a 
two- to five-year incubation period 
from infection to disease onset." 

Research Goals 
Researchers are looking for earli er 

and faster w ays to detect the di sease. 
Genomics researcher Vivek Kapur is 
lead ing the team w orking to seque nce 
the genome of M. paratuberculosis, key to 
both improved diagnostic tests and 
development of a vaccine. The group 
has already identified several unique 
DNA sequences 
that could lead to 
new tests. 

Improved diag­
nostic tests that 
rapidly detect the 
pathogen in indi­
vidual animals and 
herds w ill support 
herd moni toring 
and control effort s. 
Curren tly, culturing 
results take 16 
weeks . Kay 
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tion of [ohne' s with in two days . 
A group led by ve terinary geneticist 

Doug Weiss has identified d ifferent 
im mune responses to M. paratuberculosis 
compared to that for other bacteria. 
Once those components are kn own, 
tools can be used to iden tify suscep tible 
and resistant cattle. Cows that are unin­
fected w ill become sources of d isease­
resistant, healthy replacement an im als 
for other herds. "Over the next few 
months, we expect to de termine if d is­
ease susceptibility is linked to differen­
tial gene express ion . If tru e, we could 
breed th is d isease out of Minnesota 
dairy herds," says Weiss. 

Several projects have been ini tiated 
to develop effective contro l programs 
th rough herd management. Nine 
Minnesota dairy herds are currently 
participating in a demonstration herd 
control project. Record s of milk produc­
tion, cow reproduction, and herd 
culling w ill be collected . Reductions in 
di sease and infection are being mea­
sured after changes in management 
practices on the farm based on a risk 
assessment approach . 

A study to evaluate the potential 

Recommendations 
"Even as we are moni toring dairy 

herds to determine how to best control 
the disease, motivated producers have 
to act as if every cow is infected," Wells 
said. "At this point our tests are not 
adequa te, but we have identified w ays 
to reduce the onset of Iohne' s d isease in 
infected cows." The Minnesota [ohne's 
Workin g Group make s the following 
recommendations: 

• Because there is a feca l-oral connec­
tion in the spread of the d isease, 
Uni versity veterinarians recomme nd 
that calves be born in a clean, dry area 
and raised aw ay from adul t cow s and 
their manure. 

• Colostrum-the first m ilk after calv­
ing that is essential to a calf' s immune 
system-is commonl y collected an d fed 
to newbom calves. On some farms, that 
colostrum is pooled and fed to all new­
borns , If one of the mo thers carried 

•
Scott Wells and Eran Raizman co llect 

data for a risk assessment on a da iry
 

farm. Ca lves are isolated from the
 

mature herd to reduce spread of
 

infect ion.
 

[ohne's, all of those calves would 
become infected . A second recommen­
dation is that each calf gets only its 
mother's colostrum. 

• A third recommendation is to feed 
milk replacer to calves instead of 
unpasteurized an d often unsaleab le 
milk produced when cows are treated 
with an tibiotics. Sandra God den, an 
epidemiologist, and [oellen Feirtag , a 
foo d scien tist, are experimenting with 
pasteurization of waste milk to inacti­
vate pathogens that could infect calves. 

Rese arch veterinarians are no w 
mee ting across Minnesota with dairy 
produ cers and veterinarians to com­
municate this research and ga ther ideas 
to implement the results. • 
Arlene West 

Scott Wells and Sandra Godden are in the 
Department of Clinical and Population Sciences. 
Vivek Kapur and Doug Weiss are in the 
Department of Veterinary Pathooiologu. Kay 
Faaberg is in the Minnesota Veterinary Diagnostic 
Laboratory. All are in the Collegeof Veterinary 
Medicine. [oellen Feirtag is in the Department of 
Food Scienceand Nutrition, College of 
Agricultural, Food and Environmental Sciences. 

More information is available at 
WWw.CU111.lI111 n.edu/dairyccntcr!jolmcs. 
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MANAGING MESSY NEIGHBORS 

Curbing Canada Goose Populations in Urban Areas 
he numerous lakes and wet ­
lands of the Twin Cities- many 
bordered by parks, golf courses, 
and athleti c fields-create an 

ideal habitat for Canada Geese. So idea l, 
that James Cooper, who has studied 
geese since the late 
'60s, calculates 
that the area could 
support 1.5 million 
honkers. 

Currently 
there are fewer -=
than 25,000 

Canada Geese in 
the metro area. But .. 

-­
without controls 

~ . -

that began in the 
early '80s, there 
would be at least 
ten times tha t 
many according 
to Cooper, the 
country's leading 
expert on urban 
geese. A case in 
point is southern 
On tario, which like the Twin Cities had 
about 500 geese in the '60s and now has 
more than 350,000. 

Finding an appropriate balance of 
geese in urban areas is a problem. "If we 
didn' t manage them, people would view 
them as pests," says Cooper. "I hope that 
by keeping goose numbers reasonably 
low throuzh effective manazement. neo­

ous. According to Cooper, an average 
goose is so large it can destroy a jet 
engine and cause serious damage if it 
hits the fuselage. 

Transmitters placed on geese show 
that they return to the same fields every 

fall. Since 1984, researchers have banded 
geese within 10 miles of the Minneapolis­
St. Paul airport to identify and remove 
nu isance birds. Today, the likelihood of a 
commercial jet colliding wi th a goose has 
been reduced by 90%, and it is estima ted 
that goose management saves more than 
$1 million a year in reduced aircraft 
reoai rs and down time. 

period, but can impact other shoreline 
animals like turtl es. Herding animals, 
such as border collies, can keep geese 
away. Geese displaced by dogs or fences, 
however, just move to another site. 
•	 Limit nests. Kansas City and St. Louis 

tried a program to 
destroy eggs, but 
workers couldn't 
keep up. Those cities 
now have to remove 
9,600 geese per year 
for the next 10 years, 

iii says Cooper. 
~ "Because population 
~ growth is exponen­
~ tial, the longer you 
~ fail to limit the pop-

The Canada Goose, native to 
Minnesota, was extirpated during 
settlement, and the midwestern 
"Giant" Canada goose race was 
declared exti nct in the 1950s. 
However, the bird survived in cap­
tive hunters' live-decoy flocks. When 
live-decoys were outlawed in the 
1930s, some flocks were maintained 
by farmers and others-primarily on 
the estates of wealthy folks-who 
liked geese. Offspring from these 
flocks were used to found additional 
captive flocks, which in turn were 
.1-.._ ...._...... -.....- _, -Joh n. "';_....Iro ......... : ....... J.---..rl • • ..-vlo.rl
 

ulation, the longer you will have to work 
to do so," says Cooper. 
• Limit the population. Goslings 
always return to the place where they 
learned to fly, so young goslings are sent 
to amenable rural locations in Minnesota 
and Iowa. Mature geese are processed 
and given to food shelves. 

"Effective management uses 
programs that have a reasonable chance 
of working," says Cooper. "When 
they don' t hav e respect for animals, 
people will use pellet guns, poison, run 
oyer them with golf carts-not the 
ethical treatment of wildlife we'd like 
to see." • Arlene West 

James Cooper is professor emeritus in the Department 
of Fisheries, Wildlife, and Conservation Biology in the 
College of Natural Resources. His lVork has been a 
collaborative effort of the University and the Wildlife 
Divisionof the Minnesota Department of Natural 
Resources for more than 20 years. 

"endangered species" program­
before the term was coined-sur­
prised everyone by being so success­
ful that the bird is now considered by 
many to be a "pest," particularly in 
cities. For example, in the northern 
Mississippi flyway states of 
Min nesota, Wisconsin, Michigan, 
Iowa, Ohio, Illinois, and Missouri, 
giant Canada goose numbers have 
gone from a few thousand to more 
than one million in the past three 
decades. The Twin Cities program 
has removed more than 70,000 geese, 
..-_ ........--. r.;;;."'....... .... ....I' ~ ...-...J..._ _ . , ... ,.'01l'"O"I'; ,.." . ..h o
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rats." 
During fall migration, the metro 

goose popul ation almost triples. They 
congregate in farm fields, athletic fields, 
golf courses, and airp orts, wh ere they are 
not only a messy nuisance, but danger ­

- - - - -- -- - --- - - - - - -- - - -- - - - ----· - 0- -- - ­

manage goose populations, which are 
used by most cities with large numbers of 
the birds: 

• Limi t access. Fences keep geese off of 
shorelines dur ing the summer flightless 

ell 1\.1 :>ldle dllU l e u e l dl W -HUU t e dbell­

cies. It' s a success sto ry showing that 
farm ers were instrumen tal in keep­
ing a wildlife subspe cies from extinc­
tion. 

Bu t wha t started out as an 

b uu:>e I-e:>edl\;/ I 1J I J:?OO~ ' I I U:> 1:> 'i:! 

success story gone bad as a result 
of human alte rations of the environ­
ment-large, lush lawns-and it 
impacts millions of people nation­
w ide. • Dr. James Cooper 

.' 

FUNGI HAS ITS PLACE 

Prairie Diversity Depends on Interplay of Plants and Disease 
ost of us see microor­
ganisms that cause di s­
eases in plants in a 
negative light. That's 

understandable, because diseases are 
usually noticed onl y when they threat­
en food, fiber, or ornamental plants. 
Black stem rust, which threatened 
w heat crops up un til the '60s, and 
white pine blister ru st, which kill s 
trees, are notable examples. 

But in natural ecosystems, plant 
d iseases playa role in maintaining a 
mo re stable, resilient, and d ive rse com­
munity. "We shouldn' t let what we see 
in agriculture influence how we trea t 
natural ecosystems," says plant pathol­
ogist James Groth. Flare-ups of a di s­
ease in a diverse setting are never as 
bad as in a monoculture system, and 
fungi and other plant parasites are 
vital to native prairie diversity by pref­
erentially cu rbing dominant p lants that 
could take over and eliminate ra rer 
species. 

Groth and graduate student . 
Charlie Barnes are engaged in a five ­
year research project at the University' s 
Cedar Creek Natural History Area, 
north of the Twi n Cities. Funded by the 

Agricu ltural 
Experiment 
Station, with the 
support of the 
National Science 
Foundation Long­
Term Ecological 
Resea rch Pro ject, 
they are working 
to determine ho w 
fire and other pre­
serve management 
techniques affect 
ru st fungi. Rust 
fungi (ru st colored 
plan t parasites) are 
used in the se stud ­
ies because they 
occur on both 
native and agricul­
tural plants in 
Minnesota, and 
becau se each of the 
man y ru st sp ecies 
is spe cific to a few 
plants. 

Barn es monitors 78 plots and 
records the complicated life cycle of a 
rust fungus that, like many, needs two 
hosts. It moves from small flowering 

• 
Plant pathologists study the effects of 

prairie fires on fung i, w h ich in turn 

affect other p rairie species such as 

Little Bluestem. 

Camandra plants in the spring to Big 
Bluestem grass in the summer and fall. 
Spores typically travel 20 to 30 meters, 
bu t plots isolated by managed burns 
have sh own th at they will survive up 
to 100 meters. Still, if large p rairie rem­
nants are burned at one time, and the 
nearest unburned host plant s are miles 
away in the next remnant, survival of 
the fungus is threatened. 

"There is no reason w hatsoever to 
eradicate native p lant d iseases," Barnes 
says. "You may be making room for 
anothe r more aggressive plant or d is­
ease. Disea se is valuable to d iverse 
ecosys tems, where lots and lots of d if­
ferent plants share the same pl ace ." 
The beauty of native prairie should not 
be underestimated, says Groth. Natural 
preserves provide a scenic contrast 
around intensively farmed area s. 
"Naturally occu rring disease in pl ants 
is the norm, not the excep tion," says 
Groth . "Prairie preserves should no t be 
managed to the extent that we elimi­
nate fungi. Some di sease fungi are con ­
spicuous and unusual, and can be jus t 
as interesting to visitors as bu tterflies 
and flowers. " • A rlene West 

James Groth is in the Department of Plant 
Pathology in the College of Agricultural, Food and 
Environmental Sciences. 
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f all the pains a pa rent 
can imagine, the death of 
a child is probably the 
worst. For most parents 

that nightmare never comes true, but 
for a few it comes and never goes 
away. 

Questions of how parents grieve, 
and how they relate to each other dur­
ing the process, is the focu s of family 
life researcher Paul 
Rosenblatt' s recent 
publication, Help 
Your Marriage 
Survive the Death of 
a Child. Meant for 
grieving couples to 
help them through 
the strain and 
stress, it is a compi­
lation of inter views 
w ith 58 paren ts in 
29 couples or for­
mer couples. His eigh th book, it fol­
lows Parent Grief, a scho larly book 
pub lished in 2000 for ed ucators and 
therapists. 

Rosenblatt's research relies on nar­
ra tive inter views, lasting from one to 
three hours. "The peop le who were 
in terviewed are exper ts on thei r own 
experiences, and there is enormous 
va lue in taking what they have to say 
seriously and understand ing it in its 

WHEN COWS BITE THE DUST 

Simply Composting in Sawdust 

casses could sim plify the heating cycle occurred in the spring 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • problems farmers face whe n an ima ls and sum me r of 2000, but by fall, bones 

d ie. Researchers are testing the effec- were still hard . The othe r two pil es 
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PARENTS IN GRIEF 

Living with the Loss of a Child 
most couples closer together. 

Rosenbl att is now focusin g on 
how African Americans may ha ndle 
grief d ifferently. "A history of having 
to deal with a racist world can chan ge 
how you gri eve," he said . "A lot of 
people talk about being strong, and 
I think it is m uch more the norm in 
that population." Family social 
science gra d uate stu den t Beverly 
Wallace, a pastor and former hospital 
chaplain who is black, is conducting 
the interviews and collaborating on 
the wri ting. 

Rosenblatt has studied grief 
and loss with support from the 
Agricultural Experime nt Station for 
more than 30 years . He says in many 
ways he feels like a beginner every 
da y. "I have always watched people, 
and have been curious and wa nted to 
kn ow more. I love interviewing, and I 
love teaching stu dents tho se tech­
niques, " he said . • Arlene West 

Paul Rosenblatt is in the Department of Family 
Social Science in the College of Human Ecology. 

own terms," he said . 
When Rosenblatt di stributed an ad 

through the Uni versity news ser vice, 
he was surprised by hundred s of 
resp on ses from people who had lost a 
child-some as recently as a few 
months to as long as 35 yea rs before. 
"They come w ith a range of issues­
some w ant to say they're fine, some 
have a religious message, or really 

wa nt to talk abou t their famili es," he 
said. Although he would like more 
diversity, all 58 participants in the 
parent gri ef study are white. "We look 
for patterns in their narra tives, for 
w hat issues come up repeatedly." 
Divorce is not as common as 
assumed-only two of the couples in 
the study are divorced, an d both mar­
riages were in trouble before the 
child's death. The traged y brought 

low-cost, sing le stage 
composting process to 
di spose of livestock car­

Fertilizing by the Numbers 

When farms and fields were 
sma ller, a farmer could remember 
the atypical areas of a field- and treat 
those areas differently. Today, com ­
puters and guidance systems, cou ­
pled with yield monitors and 
advances in aerial and satellite pho­
tography, have increased awareness 
of variability within fields. 

TIle technology for variable rate 
fertilizer application has progressed 
in tand em with Differential Global 
Positioning Systems (DGPS), the two 
combining to provide for accurate 
" - n-the-go" variation in fertilizer 
application. A new publication from 
the Ag ricul tural Experiment Station 
Soil Sampling for Variable Rate 
Fertilizer ami lillie Application, sum­
marizes the economics and strate­
gies of d ifferent proced ures. The 16­
page booklet is ava ilab le by calling 
800/876-8636 or 612 /624-4900. Ask 
for item ;;SB-7647-~. 

reached 1400 to 1500 F. before declin­
ing, w ith the p ile going dormant over 
w inter. A second, less pronounced 
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he cancer fighting benefits of 
an ancien t seed-flax-are 
receiving new attention 
thanks to a study involving 

32 postmenopausal nuns from the 
Ord er of St. Benedict near St. Cloud . 
The women added ei the r 5, 10, or no 
grams of ground flax seeds to their 
daily d iets. Nutrition professor Joanne 
Slavin and graduate studen ts ana­
lyzed urine and blood samples to 
meas ure the impact on each subj ect 
during the 21-week study supported 
by the National Can cer Institute and 
the Agricultural Experiment Station. 

The resu lts demonstrated an 
increa se in p rotective estrogen levels, 
wh ich m ay p revent some hormonally 
related cancers, su ch as cancers of the 
breast and u terus. Flax is rich in lig­
nans-ehemicals th at act like the 
female hormone estrogen in the 
human body. The phyt oestrogen­
"phyto" means "plant"- help s the 
body figh t ag ainst di sea se by replac­
ing protective estrogen. 

Soy has sim ilar qualities, says 
Slavin, bu t a little flax goes a long w ay. 
In the study, five grams a day (abou t a 
tablespoon) had a go od im pact, with 
10 gr ams showing only slightly better 
resu lts . For comp arable effects, a 
greater amount of food s containing 
soy wou ld have to be cons umed. 

As a registered d ietician, Slavin is 
com mitted to help ing people ge t phy­
tochemicals through foods. "Ground 
flax is fairly easy to pu t into foods, 
especially breads and cereals. In the 
stu d y, seeds were ground and then 
stored in the freezer because the meal 
oxid izes fairly quickly. The w omen 

pu t it on cereal or st irred it into 
yogurt. Since then, research has 
shown even when ground flax is 
baked in to bread, the lignans are still 
viable," she said . 

Flax is sold in several forms. Flax 
oil-the edible version developed at 
the U of M-provides one of the 
Omega-3 acids proven to prevent can­
cer. The seeds themselves have laxa­
tive p roperties, bu t are not as 
di gestible as ground seeds. Slavin cau­
tions against a trend toward isolat ing 
the phytoestrogens- both from soy 
and flax- and selling it in tablet form: 
"As a food, flax has fibe r and phyto­
chemicals. We' re not sure what com­
pound in flax gives it the health be ne ­
fits, so for no w it' s best to eat flax as a 
food rather than as isolated lign ans." 

Although th e tiny, purplish seeds 
were known to the Greeks and 
Romans as a healthy food, in m odern 
times flax has been relega ted to ani­
m al feed status. Slavin wants to pro­
mote the benefits of flax, and wel­
comes recent publicity in the Chicago 
Tribune and the Tw in Cities' Star 
Tribun e." We can add flax to our diets 
so easily, and because it is a safe food 
that has been consumed for years and 
ye ars, th ere doesn't seem to be a 
down side," she says. 

The nuns in the st udy agree. 
Many of them reported that they felt 
better and would continue adding flax 
to their diets. • Arlene W est 

Joanne Slavin is in the Department of Food 
Science and Nu trition , College of H uman 
Ecology . She worked w ith A my Olso n of the 
College of S t. Benedict, and U ofM graduate 
and undergradua te students. 

ers, d isposal methods no w approved 
are either im practical, unavailable, or 
deemed too costly. 

Although the process is taking 
longer than anticipated, researchers 
are op timisti c about the potential for 
the technique. After all, says James 
Boedicker, agricu ltural engine er, 
"What' s time to a dead cow ?" 

At the North Central Research 
and Outreach Center 's Beef and 

Forage Research Farm sou th of Grand 
Rapids, a test pile was formed in the 
fall of 1999 containing three 400- to 
SOO-pound calf carcasses. Two more 
piles were for med in sp ring of 2000, 
each containing the carcass of a 
mature cow and that of one or two 
stillborn calves. Piles were formed by 
pl acing the carcasses on a 12- to 15­
inch thick sawd ust base and covering 
them with additional sawdust at least 
one foot th ick. 

Temperatures in the first pi le 

4 

still be felt in all piles. Also, pi le in te­
riors had d rie d con siderably. Adding 
w ater to the piles is be ing considered 
thi s sp ring to accelera te bone break­
down. When decomposition is consid ­
ered com plete, each p ile will be sam­
pled for pa thogen analysis. 

Over time, inciden ts of animal 
intrusion in to the pi les- p robably 
sku nks, dogs, and foxes-have 
increased. Although a multi-strand 

• 
Disposing of dead 

livestock is a chal­

lenge in Rlral 

areas. Agricultural 

engineer Jim 

Boedicker uses a 

four-foot long ther­

mometer to check 

th e internal tem­

perature of ca r­

casses buried in 

sawdust. 

elect ric fen ce around the p iles has 
been considered, it is assumed mos t 
farmers would be unwilling to m ake 
that investmen t. 

In addition to funding from the 
Agricu ltural Experimen t Station, the 
project was ini tially sponsored by the 
MN Department of Agriculture . • 
Arlene West 

James Bocdicker is a biosystemslagr iCli Itu ral engi ­
neer at the Nor th Central Research and O utreach 
Center. 
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AZALEAS continuedfromfron t cover 

<srow to maturity before crosses are 
nade, and there are always surprises, 

Doth in the field and in labs . "The 
weather condi tions that cause mo st 
home gardeners to wo rry and ru sh to 
add cover can be just what the research 
staff is waiting for," says Pellett . 
Typically, the plants are not protected 
in the field, the exception being a spe­
cific pa rent with valued cha racteristics. 

"You do have to throw out a lot of 
plant materials- not on ly if there is a 
ha rd freeze tha t shows you which 
plants are most hardy, but in the green­
house. We're looking for very specific 
cha racteristics: for improvements and 
variations in color or in qu ality of the 
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bloom, for example. Very slight differ ­
ences can make a difference in what we 
choose to continue," he says. 

Researchers work in labs equipped 
to freeze plant 
ma terials at levels 
down to -40°F. 
Stems and buds 
from various 
plants are moni­
tored with a ther­
mocouple, and 
then exam ined 
under micro­
scopes to deter­
mine at what temperature damage 
occurs. Damage varies according to the 
time of year and how acclimated the 
plan t is; plants can survive extreme cold 
at the peak of winter, bu t in late fall, a 
cold snap causes great damage. 

After nearly 25 years of working 
w ith azaleas and other woody ornamen­
tals as varied as red maples, do gwo od, 
and viburnum, Pellett is retiring from 
the U of M. He will continue his work as 
execu tive director of the Landscape 
Plant Developmen t Center, a na tional 
organization housed at the Minnesota 
Landscape Arboretum. An Iowa native, 
who grew up in a mar ket gardening 
family an d often harvested two acres 
of vegetables before school, Pellett says 
he may even find time for work on his 
own yard and garden. An d he won't 
stop thinkin g abou t new types of aza-

RESEARCH CONNECTIONS 
Research of the Minnesota Agr icu ltura l 
Experiment Station is cond ucte d 
th rou ghout Minnesota by investigators 
in five co lleges of the Unive rsity of 
Minnesota. For more information 
explore the following Internet sites: 

College of Agricultural, Food and 
Euuironntcntnl Sciences, 
www.coa fes.umn.e d u/ 

Col/esc' of Biological Sciences, 
www.cbs.urnn.edu / 

Collegc of Human Ecology, 
www.che .umn.ed u/ 

College of Natural Resources, 
www.cn r.u mn .ed u/ 
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leas: red azaleas azaleas that bloom 
later in summer azaleas resistant to 
mildew. .. • Arlene West 

Harold Pellett is in the Department of Horti­
cultural Science in the Collegeof Agricultural, 
Food and Environmental Sciences. 
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gricultural 

research, be it cur­�

rent or histo ric, mole­�

cular or appl ied , meets� 

pressing needs of� 
M innesotans. While� 

many successes are� 

docum ented here, a� 

look at an ongoing� 

project illustra tes the� 
comp lexity of agriculture and research.� 

Fusari um headb light, com monly 

known as "scab", is a disease affe ting wheat 

and barley tha t emerged in 1993. By 1995 

the out break became an epidem ic and by 

2000 had caused $1 billion of crop losses in 
Minnesota and the Dakotas. T he M innesota 

Legislature responded by fund ing a research 
effort of over a million dollars a year. In the 

last century, no plant d isease in th is region has 

caused so much damage, th ough rust out­
breaks from 1900-30s came close. 

Researchers found that the scab dev­

astation was caused by a convergence of a 

number of facrors. 

• Wheat and barley varieties used did nor� 
have resistance ro scab.� 

• Increased popularity of reduced tillage,� 
leaving more surface residue which reduces� 

erosion, but also harbors the pathogen.� 

• ew crops - some hos t fusarium - were� 
grown in the small grain areas as farmers� 

diversified.� 

• Rot ten weather, specifically, mo re than� 
usual warm-moist conditions duri ng grain� 

Progress Against Scab 
• BacUp, wheat, 19% , reason able yield 
and kernel quality even in scab conditions, 
introduc ed as a "bridge" to farmers in areas 

with severe scab conditions unt il mo re 
resistant varieties are developed. 

• HJ98, wheat, 1998 , high yield wheat , 
medium pro tein, medium-high scab resis­

tance. 

• McVEY, wheat, 1999, first wheat variety 
with very high yield under either scab or 

no-scab conditions. 

• MnBRITE, barley, 1998, malting variety 
with some resistance ro fusarium head­

blight . 

• LACEY, barley, 2000, moderately scab­
resistant malting barley. 

heading that provided ideal condit ions for 

fungal growth . 
U of M and U DA geneticists had 

previously identified some resistance in Chinese 

varieties. However, as the tim eline below 
shows, it takes almost a decade ro release a 

new variety. Gene splicing allows more precise 

cont rol over the resul ts, bu t a genetic source of 
resistance m ust first be identified. 

Besides breeding effort s, fusarium 

headb ligh t is being fought on other fronts. 

Plant pathologists developed techn iques to 

more rapidly test for the disease. Agricultural 
engineers invented processes ro separate 

infected kernels from clean ones, providing 

hope th at producers would still be able ro 
market their crop. Food scientists and live­

stock researchers test con sume r acceptan ce of 
food, feed, and beverages that contain residual 
levels of scab. 

While th e fight ro control fusarium 
headblight is not over, new varieties represent 

increment al improvements. Other spin offs 
from this effort will help when future chal­

lenges arise: techniques to measure traces of 
disease, and new nurseries, irrigation systems, 

and greenho uses that will be used far into the 
fut ure. 

Development of a new va riety of a crop - ba rley in the exa mple below - beg ins with the selection 
of pa rents with desirable traits. Breeders may be searching for resistance to a specific disease ­
such as scab - or higher yield, improved milling and ba king qua lity, protein content, or malting 
qua lity. This exa mple tracks one pair of parents from cross·pollina tion to eventual distribution to 
produce rs. Each breeding program will have many (10-100) differen t crosses in progress, using 
pa rents with diverse genetics to meet different requirements . The likelihood of an yone cross sur­
viving these rigorous years of testing is slight, a nd those few that do a re listed in this publication. 

Initial cross'pollination of parents, one 
may include a gene spliced from 
another source. Many crosses (up to 
200) of these porents are made to 
ensure an adequate seed supply for 
future tests. 

Three consecutive generations of self­
pollinated plants are grown, to ensure 
uniform genetic backgrounds. 
• greenhouse (1 seed per pot, about 
1,000 pots) 
• field (800 plants per cross) 
• greenhouse (random selection from 
200 field plants , 1 seed taken from 
each) 

Seed (4th generation) is increased in� 
winter nursery (Arizona) from 200� 
plants. Spring planting (5th genera­�
tion) in 6 foot rows at St. Paul and� 
Crookston, 20 best performing lines� 
are identified. Initial, small scale malt­�
ing test is conducted.� 

Seeds from 20 best are grown in� 
Arizona to obtain 2 pounds of seed� 
(6th generation) from each.� 
Preliminary yield tests (7th generation)� 
are grown in St. Paul and Crookston:� 
2 rows, each 10 feet long, replicated 3� 
times. Highest yielding lines move on.� 

Advanced yield trials in 5 Minnesota 
locations. Plots are 10 rows, each 10 
feet long, with 3 replications. 

1st year of regional tests, 8-10 loca­
tions in Manitoba, North Dakota, and 
Wisonsin. Very competitive. 1st year 
of pilot plant malting tests, using a few 
pounds of seed. 

2nd year of regional performance tests 
and pilot plant malting. Variety 
release process begins with a seed 
increase program aesigned to supply 
expected grower demand. 

Seed increase continues. Large scale 
malting and brewing evaluations by 
American Malting Barley Association, 
using minimum of 2,500 bushels. 

New variety officially named and 
released by U of M Agricultural 
Experiment Station. Year of release is 
listed in this publication 

Seed widely available to growers 
through seed componies 



University research on diseases and weed control is shared with growers during tours of 
fieldbean plots. Current research by plant pathologists seeks to control whitemold, 
which causes significant losses each year in commercial plantings. 

Minnesota support a healthy 
industry that grows and pa kagC!> 

beans used for soups. chi lis, tacos, and 
burritos . Farm rs harv sr about 2')0 
million pounds of beans each year and 
mOSI of ir is exported. Plant scientiSIS 

with the University of Minnesota 

Agricultura l Experiment Starion have 
studied this specialty crop since the 
19'50s. Researchers rested hund reds of 
varieties, ident ified the best performers, 
worked on field practices, improved pro­
cessing. and helped create products and a 
new industry in the 1970s. 

Some of the market classes of 
bans grown here - and their main uses ­
include: 
• Adzuki - salads. soups, v g table 
burgers. con lecrionary u es in Japan 
• Pinto - chili. bean dip, refried beans. 
burritos, export market 

• Navy - soups. baked hems. export 10 

England 
• Kidney - chili. salads, baked dish s 
• Gr.1I north rn - soups. Slews, Las­
soulet, export to England 
• Black turtle - Ca jun dishes, soups. 
beans and rice. expon 10 erurul and 
South America 
• Cranberry - sp ciahy b .111 dishes. 
soups. spreads 

Minnesota now leads the 
nation in production or dark red kidney 
beans. with four times the harvest of the 

next competitor. Mi higan. About 
165.000 acres of [ieldbcans are grown. in 
the Red River Valley and on irrigated 
sandy soil berwe n Elk River. Park 
Rapids. and Wadena. Th e crop adds 
diversity 10 consumers' diets, 10 farm 
income. and 10 Minnesot a agriculture. 

Red-banded cranberry beans, likeother field­
beans, are harvested in September by combines 
thatseparate beans from pods. The black turtle 
bean's blossom is tiny, but Minnesota beans show 
up big in markets from the Far East to Great 
Britain. 
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