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SOY MAnERS 

Breast Cancer Research Tests Bacteria as a 
Potential Risk-Reducing Link 

ecent stud ies have linked greater 
soy intake with lower breast cancer 
risk for women. One interpretation 
has attr ibu ted this link to higher 

production of cancer-preventative substances 
when a woman consumes more soy. Nut rition 
researcher Mindy Kurzer is taking a different 
approach. Kurzer suspects that it is not merely 
soy intake, but rather 
the individual profile 
of bacteria in the colon 
that determines pro
duc tion of these sub 
stances, and therefore 
cancer risk. 

The basis for 
Kurzer 's suspicion 
sterns from the fact 
that equol, a soy 
metabolite that is 
associated with low
ered breast cancer 
risk, is only excreted 
by 30- 35 percent of all 
women. This led her 
to consider a bacterial 
response to the soy. "I 
hypothesized that if 
people consumed beneficial bacteria in combi
nation with the soy," says Kurzer, "perhaps we 
can alter the profile of bacter ia in the colon to 
allow for more equol excretion." 

Kurzer is condu cting a study of 40 post
menopausal women- 20 breast cancer sur 
vivors and 20 who have never been diagnosed 

with breast cancer-to test her hypothesis. 
Each women undergoes a cycle of four differ
ent die ts. Two of the die ts are supplemented 
by either soy or milk protein powder. The 
other two combine either of the protein pow
ders with a probiotic capsule (commercially 
available nutritional supplement). Throu gh the 
eight-mon th process, Kurzer counsels the 

women on how to mini
mize phyto-estrogen 
inta ke in the other food 
they consu me so that she 
can mon itor and compare 
the levels of ur inary 
phyto-estrogen excretion 
for the four different diets. 

The Kurzer study 
focuses on two main 
objectives. The first is to 
mon itor whether breast 
cancer survivors exhibit 
significantly different lev
els of equol excretion than 
those with no diagnosis of 
breast cancer. The second 
is to determine whether 
the probiotic enhances 
equol excretion and the 

beneficial effects of soy. The biological end
points that reflect health effects of soy include 
cholesterol levels, bone metabolism, and 
improvements in blood hormone profiles, 
which also relate to cancer risk. Kurzer expects 
to comp lete her data collection this fall, with 
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CAUTIOUSLY OPTIMISTIC 

Researchers Make Progress Against Pneumovirus in Turkeys 

R
esearchers in the College of 
Veterinary Medicine are 
cautiously optimistic abou t 
the progress made toward 

erad icating av ian pneumovirus CAPV) 
in Minnesota's turkeys. 

APV is a resp iratory d isease that 
University scientists first identified in 
1997. The d isease has spread through 
ou t the tu rkey-producing areas of 
Minnesota, causing roughly $15 million 
a year in production losses. Birds in 
affected flocks w ill suffer from sneez
ing, coughing, na sal d ischarges, and 
swollen sinuses. Due to the immuno
suppressive na ture of the viru s and sub
sequent bacterial infections, up to a 
fourth of the flock may die. 

The disease has not been reported 
in any other major turkey producing 
state. For Minnesota, the nation's lead er 
in production and processing, one of 
the greatest potential risks of the dis 
ease could be the increased condemna
tion of birds and a ban of Minnesota 
birds for foreign markets. Emergency 
funding was firs t appropria ted by the 
State Legislature in 1998, and since then 
U of M researchers have conducted 
over $1 million w orth of research fund 
ed by additional state Rapid Response 
funds to the University' s Agricultura l 
Experiment Station. Addi tional funding 
th rough a grant from the US. Depart 
ment of-Agriculture is a imed at devel
n n ln O" TY\C\rO ..-lico~:u:o-roc:ic"on  .  h; ....r1c fA.... 

correspon ding to APV. University scien 
tists have also developed serological 
tests for monitoring infected flocks. 
Both tests are av ailable though the 
University 's Veterinary Diag nostic 
Laboratory and are being us ed exten
sively by tu rkey prod ucers an d the 
Minnesota Board of Animal Health. 

It was also importan t to determine 
that APV was unlike any other viru ses 
infecting turkeys in the U.S. or Europe. 
R p<:p",rrhpr M,,<:p<: l\Tipna", <:",irl th",t ",11 

Nagarja concluded that the disease is 
airborne, by isolati ng infected birds in a 
chamber with a small air exchange to a 
chamber of uninfected bird s. There are 
also season al peaks, w ith birds more 
susceptible to infection in the spring 
and fall. Da vid Halvorson, w ho as an 
extens ion veterin ar ian is primarily 
interested in what is going on in pro
ducer 's tu rkey barn s, sees farm man 
ag ement cha nging in attempts to con-

RAPID RESPONSE 
FUND IARGUS 
MAJOR ISSUES 

The Minnesota State 
Legislatu re provides specia l fund 
ing to address urgent issues chal
lenging Minnesota, In addition to 
the ongoing research on APV 
reported on here, these University 
research projects received funding 
through the Rapid Agricultural 
Response Fund: 
•	 Microbial Safety of Organic 

Produce 
•	 Forecasting Potato Late Blight 
•	 Leaf Rust Resistance in Spring 

Wheat Cultivars 
•	 Reducing Stresses in Irrigated 

Dry Bean Production 
•	 Restoring Native Legumes in 

Minnesota Agriculture 
•	 "Best Practices" for Use of 

Drugs on Dairy Farms 
•	 Developing Disease and Insect 

Resistan t Potatoes 
•	 Combatting [ohne's Disease and 

Infection in Minnesota Dairy 
Herds 

Details of these projects 'will 
appear in Minnesota Science, or 
may be checked at 
www.rapidresponse.umn.edu. 



1: d evelop ed cnagnosnc'tests to 
rapidly.identify infected flocks: 
2. deterrhined how the disease is 

~ 

spread, and developed containment 
procedures;'and 
3. initiated a p rogram to develop 
and field test vaccines and other 

I 'methods to prevent and control 
the disease. 

Rapid diagnostic tests 
J 

Rapid diaznostic tes ts-to detect
J 0' ; ~ 

infected flocks have been developed, 
and are being-used extensively by 
turkey producers andthe Minnesota 
Board oj Animal Health . The d isease 
can look like other respiratory d iseases. 
Sensitive and selective tests -have been 
deSlgne tg". · etect genetic sequences · d d~ . • 

eXIStmg treatments merrecnve. rvjengas 
current research focuses on a long-term 
fix, a genetically engineered vaccine, 
deleting a number of genes so the di s
ease can neve r gro w back. 

How APV is spread 
Avian pneu movirus has been delib

era tely reproduced in tu rkeys reared 
under labora tory conditions. That 
moved researchers toward a better 
understanding of how the disease 
de velops, and how it spreads within 
and among turkey flocks. Importantly, 
the abili ty to experimentally reproduce 
the di sease has enabled researchers to 
begin testin g the efficacy of potential 
vaccines u nder controlled conditions. 

Research conducted by Kakambi 

MINNESOTA TURKEY INDUSTRY AT A GLANCE
 

• Minnesota is the nation's largest 
tu rkey producer, raising an estimated 
43.5 million birds in 2000. 
• For the phases of breeding, hatch
ing, growing, feeding, and processing 
turkeys, the industry directly employs 
more than 6,900 people. 
• Com growers earn approximately 
$26 million , and soybean gro wers 
earn approximately $3.5 million from 
su pplying turkey producers. 
• Ninety percent of turkey products 
processed are sold outside of 
Minnesota. Ap proximately 15 pe rcent 
are exported in terna tionally. 
• Minnesota has 11 processing plants. 
• There are approximately 600 turkey 

farms in Min nesota. 
• The top five turkey producing 
counties are Kandiyohi, Morrison, 
Steams, Becker, and Otter Tail. 
• The average tom turkey takes 18 
weeks to reach a ma rket weight of 30 
pounds. An average hen takes 14 
weeks and weighs 15 pounds when 
processed. 
• Turkeys are fed mainly a balanced 
d iet of corn and soybean meal mixed 
with a supple me nt of vitamins and 
minerals . Fresh wa ter is available at 
all times. 

• On average it takes 75-80 pounds 
of feed to raise a 30-pound tom 
turkey. 

trol the disease. Mos t Minnesota farms 
have adopted an "all in, all out" sys
tem, ra ising all the ir birds at the same 
time . However, for farmers with build
ings set up to handle birds at various 
ages, that has been inconvenient and 
expensive. 

Additionally, increased bio-securi
ty measures are aimed at limiting the 
spread . Protocols for everything from 
washing trucks, wearing protective 
clothing , and limi ting farm visitors 
appear to control the spread . 

Research by Nagarja also found 
that APV is presen t in wild birds: par
ticularily ducks, sparrows, and star
lings found near tu rk ey farms. 
Although it is unclear which group had 
the d isease initially, at least one farm in 
Minnesota has nets over their build ings 
th is year. 

Developing vaccines 
Vaccines are being developed and 

field -tested. Live vaccine can be given 
in water, wi th food, sprayed in the hen 
house, or injected into the nose or mus
cles . Knowing that the disease is air
borne means that by injecting one or 
two per thousand, most successfully 
with in tra nasal and intra ocular tech

2 
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cally engineered vaccine to control 

avian pneumovirus IAPV} in Minnesota's 

turkeys. 

niques, w ithin two or three weeks all 
are shedding the virus. A number of 
producers are using the controlled 
exposure technique-if all the birds 
have a mild case of the virus at three to 
four we eks of age, it is likely they will 
survive without a subsequent infection . 
If the flock has subs tantial mortality, it 
is better to know at one month than at 
two. 

Another promising technique is in 
ovo vaccination (mechanically in jecting 
eggs), according to researcher Jagdev 
Sharma. This technique is already used 
routinely in chickens. 

Circumstantial evidence has 
shown that immunizing the breeders 
has an impact on the susceptibility of 
the flock. That practice was used last 
year, and Halvorson thinks that may be 
w hy there appears to be a reduction in 
the d isease this year. 

Informatio n getsto producers 
th rough a task force that meets every 
two mon ths, bringing togethe r rep re
sentatives from the University, Board 
of Animal Health, U.S. Depar tment of 
Agri cultu re, independent growers, and 
the larger producers and their staff vet
erinarians. The Minnesota Turkey 
Gro wers Association publishes the 
information. Executive d irector Steve 
Olson is encouraged by the progress 
against APY. "Our goa l is to eradicate 
it in Minnesota. The task force shares 
information and plans strategies, 
which have curbed the impact of the 
di sease," he said. • Arlene West 
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CLOTHES ON-LINE 

Retailing in the 21st Century: Study Monitors Shopping Habits 
ha t are the main rea
sons for using the 
Internet to make cloth
ing purchases? How 

often do people make on-line purchases? 
What retailers' features were important 
to them? 

Textile researcher Kim Johnson stud
ied how people shop for clothes using 
the Internet as part of a series of research 
projects looking at retailing develop
ments in the 21st century. 

The main reasons participants made 
Internet clothing purchases were because 
it was convenient and saved time. Males 
in particular reported that freedom from 
sales pressure was important. 

The study was designed to investi
gate characteristics of Internet apparel 
purchasers and to make comparisons 
between male and female purchasers. 
Participan ts were between the ages of 31 
and 40, all with college degrees and high 
household incomes (more than $100,000 
per year). They completed an on-line 
questionnaire. 

Forty-one percent of apparel pu r
chasers, both females and males, made 
on-line purchases about once per month, 
but these purchases were not limited to 

• 
The study conluded that apparel purchasers enjoyed benefits from using the Internet. 

Shopping using the Internet appears to be an extension of shopping at traditional 

important features. "Today's female con
sumers are faced with many responsibili
ties, and they might prefer to have easy 
orde ring procedures and a reliable sys
tem to save time," Johnson said . 

Males indicated that quality of prod
uct information, site security, and vari
eties of products offered were the top 
three features. Johnson thinks this may 
be due to lack of experience in purchas
ing apparel on-line. "Perhaps males 
needed to look at the detailed informa 
tion provided and variety of products in 
order to comparison shop and make an 
on-line apparel purchase," she said . 

In general, apparel purchasers 
were not satisfied with Internet sites 
that were confusing or too slow to 
download or sites where they had diffi
culty in finding what they were looking 
for. • Arlene West 

Kim Johnson is in the Department of Design, 
Housing,andApparel, College of Human 
Ecology. The study includes contributions 
from researchassistant Nina Ariani. 

stores rather than a replacement. 

for products . 
In genera l, participants reported that 

quality of product information, variety 
of products offered, and having easy 
ordering procedures were the top three 
important features for Internet retailers 

New Mums Hil Intemational MaNet
 
A new brand of chrysanthemum 

developed by Experiment Station 
ornamental plant breeder Neil 
Anderson is being lauded as the 

to a unique plant that produces large 
mounds of foliage, more than three 
feet across, wi th over 5,000 blooms 
per plant. • 

apparel. The majority of clothing pur to offer. In addition, reliable and secure 'first true perennial garden mum." 
chasers also indicated that they had pur sites and qu ick delivery of products "Autumn Red" continues to 
chased computer software, books, and were important. bloom after a frost, extending the • 
music products. Most purchasers, both Females said that easy ordering pro bloom time until a freeze. It survives 
female and male, did browse frequently cedures and reliability were the two most winters of 30 below zero. :-. . 
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InAK"'" vr ..,VKIn:' "company is marketing it throughout
 
North America as well as in Europe, 
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European Earthworms Threaten zs, -.' ...Japan, and Australia. Patented U of 
M research over the last decade ledHardwood Forests 

slow-moving, insidious 
threat is wriggling its way 
through Minnesota's ha rd 
wood forests: earthworms. 

More than 150 years ago, settlers 
unwittingly introduced European 
ear thworms as stowa ways in potted 
plants and the bund led roots of fruit 
trees. In the early 1980s, when earth
worms becam e increasin gly popular as 
fish bait, the stead y invasion into the 
hardwood forests of Minnesota, 
Wisconsin, and Michigan began in 
earnest. 

More adap table than native 
species, European earthworms are 
causing widespread loss of native 
plants and threatening the natural for
est habitat. When earthworms move 
into rich, sugar maple-dominant hard
wood forests, they consume the very 
thick duff (partly decomposed plant 
materials) on the forest floor. This thick 
layer provides ideal habitat for fungi 
and small animals. It' s a perfect root
ing medium for many species of forest 
herbs and tree seedlings. If it's 
destroyed, native plants, tree seedlings, 
and even some animal species that rely 
on this d uff decrease dramatically. 

Today Minnesota has at least seven 
speci es of earthworms, all of European 
origin. As they have moved into 
forests, they have begun to earn a place 
beside other infamous invaders, such 
as zebra musse ls and purple loose
strife, that are also wreaking havoc on 

the environment. 
The earthworm's role in upsetting 

the stability of forest ecosystems in 
northern Minnesota has been the sub
ject of study for forest ecologist Lee 
Frelich over the past three years. "It is 
an example of an exotic species tha t 
successfully invaded a long time ago, 
and only recently crossed in to the 
realm of pest by spreading from 
human-dominated habitats to natural 
ones," says Frelich."Heavily impacted 
forest stands have been observed with 
only one species of native herb and vir 
tually no tree seedl ings remaining...In 

3 

many ha rd wood forests, the remaining 
bare soil is simply erod ing away." 

Frelich and colleague Peter Reich 
focus their study on three sites in the 
Chippewa National Forest as well as 
several other forest sites across 
Minnesota. The research to date has 
received support from Bru ce and Ruth 
Stricker-Dayton , the Minnesota DNR, 
the Wood-Rill Foundation , Wallace 
Day ton, and the National Science 
Fou ndation . 

Althou gh it is impossible to 
reverse the migration of nonnative 
earthworms, there are things people 

•
 
The forest floor of th is Leech Lake area 

site is largely void of young plants. 

Earthw orm s consumed the duff and will 

digest the leaf litter before summer is 

over, leaving a poor site fo r seed germi

nation. Forest re searchers Lee Frelich 

and Cynthia Hale note one small tree. 

Also, the root co llar of the largest tree in 

the background is more exposed 

because worms have low ere d the sur

rou nding ground level. 

can do to help. Topping the list is not 
letting worms loose in the woods. 
"It 's likely earthworms will eventually 
spread to all the hard wood forests 
except those whose soils are sandy or 
extremely shallow," says Frelich,"but 
we certainly don't want to speed up 
the p rocess. People have always been 
told worms are good for the environ
men t, so at the end of fish ing vacations 
they dump the leftover wo rms near the 
lake. They don't understand how 
harmful these exotic species are to the 
forest." • MarjorieCasey 

Lee Frelich and Peter Reich are in the 
Department of Forest Resources, College of 
Natural Resources. Frelich is directorof 
the University's Center for Hardwood 
Ecology. 

This article is excerp ted from Spectrum, 
Vol. 7, No.1, published by the College 
of Natural Resou rces. 
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ASSESSING CONTAMINATION SOURCES 

Minnesota River Basin Research 
Helps Curb Pollution 

he Minnesota River basin is 
on e of the sta te's most pollut
ed water systems. For years, 
organ izations have worked to 

control pollu tants that emanate from 
ru ral and urban areas within the basin . 
Soil scientist David Mulla is helping 
policy makers an d educators set more 
efficient strategies for nipping the 
main pollu tan ts at their sourc es. 

Mulla heads an umbrella project to 
conduct research and develop out
reach programs on water quality in the 
Minnesota River basin. The work 
focuses on identifying sources of pol
lution (sed iment, phosphorus, an d 
nit rogen) and ra ting the vulnerability 
of specific regions to pollution both 
from w ithin and outside their bound
aries. 

Accord ing to Mulla, the primary 
sources of contamination include 
wa stewater treatment plan ts, chemical 
use on nearby farms, waste from live
stock feed lots, and home sept ic sys
tems. He uses existing geographic 
informati on systems, water quality 
monitoring data, computer modeling, 
and Agricultural Experime n t Station 
research to identify particular sources 
and loca tions of pollu tion. "With this 
information, we can develop ed uca
tion programs most suitable for each 
geographical area," says Mulla. "We 
are also looking at the larger picture of 

For example, the Environmental 
Quality Board asked for an an alysis of 
the im pacts of animal agricu lture on 
w ater quality. Using data from a 
statewide feed lot inventory, they esti
mated the amount of nitrogen and 
phosphoru s applied to agri cultural 
land and then assessed the am ou nts in 
the Minnesota River that come fro m 
fertilizer vs . land-applied manure. 
That information is being used to 
guide the developme nt of state feedlot 
policy. 

Surprisin gly, the "non-compliant 
feed lot" seepage and runoff con tribute 
less than 1 percent of the nitrogen 
loads in the Minnesota River, where 
the state is considering spend ing mil
lions of dollar s to fix non-compliant 
feedlots. The largest source of nitrate 
pollu tion , by far, is fertilizer, follo wed 
by manure, atmospheric deposition, 
and urban point sources such as 
wa stewater trea tment facilities. 

The largest source of phosphoru s 
was found to be lan d-applied manure, 
followed closely by fer tilizer and 
urban point sources . 

This resear ch lead s to more atten
tion being focused on best manage
ment practices for nu trient manage
ment , Mulla says." Farmers can opti

mize their use of inpu ts withou t 
reducing prod uction, an d make posi
tive changes on Minnesota River quali
ty." 

Another s tud y used simulation 
modeling to est im ate sediment reduc
tions in the Minnesota River basin d ue 
to increased ad option of conservation 
tillage-a best management practice 
that involves leaving crop residue on 
the soil surface to control runoff and 
erosion . Reductions in sediment 
ran ged from 15 to 50 per cent depend
ing on the steepness of slope water
sheds. That means that farmers have 
been making great progress toward 
decreasing sedim ent loads in the 
Minnesota River. 

Toward the same end, Mulla 
expects lower pollution levels will 
reduce money spent downstream to 
make Minnesota River water us able 
for human consumption, fish and 
wild life propagation, recreation, and 
manufacturing. Reducing sedimenta
tion sh ould also reduce the amount 
of money sp en t to clear navigation 
chan nels an d clean up silt-born e pollu
tants. • A rlene West 

David M ulla is in the Department of 
Soil, Water, and Climate, College of 
Agricultural, Food, and Environmental 
Sciences. This project includes contribu
tions from soil scientist s Jim Anderson, 
Gyl es Randall, John Moncrief, Paul 
Bloom, and Prasanna Gowda. 

• 
University research is used by policy 
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as we share our findings with policy 
makers." 

POPULAR AUTHOR, BESTSELLING BOOKS 

Researcher Critiques "ConsumerCulture" Effect on Families
 
w ho trea t kids like cu stomers who 
have to be p leased , ra the r than as citi 
ens of families and communities. " 

Current research involves a three
year study on responsible fathering. 
The project attemp ts to cultivate a 
healthier family life by educating first
time fathers and mothers ab ou t coop
era tive, involved parenting in an 
eight-session in tervention program 
beginning during the second trimester 
of p regnancy and continuing past the 
bir th of the baby. "We are cha llenging 
the cultura l ass ump tions that only the 
mother ha s talents in taking care of 
the child, or will figure it ou t as her 
prime respons ibili ty," says Doherty. 
"People never refer to the mother as 
'babysitt ing' her child , but fathers are 
described tha t way. It is not assumed 
that fathers w ill be good at calming a 
child, or that they w ill attempt it 
when the mother is available" 
(ww w.cyfc.um n.ed u /Fathern et). 

"A family, like a canoe, m ust be 
steered or paddled or it won't take 
you w here you want to go," he says . 
"Today's ind ivid ualistic, consumer 
cu lture pull s us like a st rong river. 
We either paddle hard or we go 
south ." • Arlene West 

William Doherty is director of the 
marriage and family therapy program 
in the Department of Family Social 
Science, Collegeof Human Ecology. 

he "hyper ind ividualism" or 
"what's in it for me," mental
ity of contemporary culture is 
a pervasive threat to today's 

marriages, says William Doherty in 
his new book, Take Back Your Marriage: 
Sticking Together in a World that Pulls 
Us A part. 

"Consumer cultu re teaches us to 
say, 'My spouse has to change, or how 
can I ge t my needs met?'" Even if 
someone doesn ' t think that, a friend 
may ask , "What are you getting out of 
this?" or "How can yo u put up w ith 
that?" A good marriage can be 
destroyed by focusing on w hat you 
are not ge tting out of the relationship 
and how your partner fails to live up 
to your expectations, says Doherty. 

Doherty's critique of society 
comes out of his work as a therapist, 
teacher, and researcher. When he 
decided to become a family thera
pist-which involved dropping out of 
Catholic seminary- he knew he also 
wanted to teach , in order to ha ve an 
impact on the broader society. While 
working on his master' s thesis, he dis
covered he enjoyed research, which 
led h im to his Ph.D. work. Doherty's 
research is funded by the University 
of Minnesota Agricultural Experiment 
Stat ion . He has written a book every 
year since 1995 an d is a nationally 

sought-after speaker. 
The books are rich in case histo

ries and anecd otes from therapy. In 
Soul Searching, publish ed in 1995, he 
broke new ground in looking at the 
"morality of self-interest" and how it 
has invad ed therapy. "When I chal
lenged a d ivorced father abou t 
whethe r his in tent to leave town was 
the righ t thing for his child ren, that 
was a big transition point in my 
career." Tradi tiona l practice is to con
sider only the best interests of the per
son undergoing counseling. Doherty 
now is a leader in a movement that 
ar gues that p rofessional therapists are 
responsib le to a greater audience, par
ticularly family members . 

Living with intention 
Living in ten tionally is a theme 

underlying his work, especially the 
most recent bo oks : Take Back Your Kids: 
Confident Parenting in Turbulent Times, 
and The Intentional Family: Simple 
Rituals to Strengthen Family Ties. It 
links d irectly to his latest work in civic 
en gageme nt, the "Fa milies and 
Democracy" p roject that involves fam
ilies as citizens working on comm uni
ty proble ms. He has been inspired in 
this work by the Center for 
Democracy an d Citizenship at the 
Humphrey Center. (w ww.public

4 

work.org) He also is a leader of the
 
"Family Life 1st" initiative.
 
(http :/ / FamilyLifeFirs t.org).
 

"The invasion of the marketplace 
in to the fami ly encourages us to 
approach life as an indepen dent con
tractor or a customer-not neces sarily 
as someone who makes a difference or 
can make a difference. Marriages and 
children suffer when the adults 
become 'parental service providers' 
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CANCERRESEARCH continuedfrom front cover 

the analysis becoming available by the 
end of the year. 

"Because this is uncharted territo 
ry," she says, "the study will serve as a 
basis for fur ther cancer research regard 
less of the results." 

In addition to the Agricultural 
~xperiment Station, research was 
unded by the U.S. Depa rtment of 

Defense, Breast Cancer Research 
Program. • John Winzenburg 

Mindy Kurzer is in the Department of
 
Food Science and Nutrition, College of
 
Human Ecology, and College of
 
Agricultural, Food, and Enoironmenial
 
Sciences.
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•Mindy Kurzer uses a gas chromatography 
mass pectromet er to analyze "equol" 
excretion. 

A PRACTICAL GUIDE 
The first manual for manag ing green

houses contain ing genetically modified 
plants, A Practical Guide to Containment: 
Greenhouse Research with TransgenicPlants 
and Microbes, was coauthored by St. Paul 
campus greenhouse manager Dann 
Adair. The 60-page book was written so 
that anyone who works in a greenhouse 
tha t houses transgenic materials can be 
better informed about the purpose of 
cont ainment, the var iety of methods 
used to achieve it, and the facilities 

RESEARCH CONNECTIONS 
Research of the Minnesota Agricultural 
Experiment Station is conducted 
throughout Minnesota by investigators 
in five colleges of the University of 
Minnesota . For more information 
e plore the following Internet sites : 

College of Agricultural, Food, and 
Ettoironnicntat Sciences, 
www.coafes.umn.edu/ 

College of Biological Sciences, 
www.cbs.urnn.edu/ 

College of Human Ecology, 
www.che.urnn.edu/ 

College of Naturat Rcsourccs, 
www.cnr.urnn.edu/ 

College of Vt'feriltary Medici/w, 
www.cvm.urnn.edu/ 

Mi/lI/l'sotn Agricllit II ral
 
Experiment Station ,
 
www.maes.umn.edu 

University of Millllt'sota
 
Extension Service,
 
www.e tension.urnn.edu/ 
Mill/lesota III/pacts! 
www3.extension.umn.edu/ 
mnimpacts 

and practices that meet established 
gu idelines and regulations. It was 
published cooperatively by the 
University of Minnesota, Virginia Tech, 
and the USDA and is available at 
www.isb.vt.edu / isb_publications.d m. 
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,iI! THE UN IVERSITY'S fruit breeding program began nearly a century ago and is one of the 
oldest, continuous programs in North America. With support from the Minne sota State 
Horticultural Society, plant breeders faced the challenge of the rigorous Minnesota climate, from 
extreme subzero winters to hot and dry summers. In the early 1900s, parent trees were collected 
from the wild as well as from Midwest and New England growers. Early researchers produced 

'Sungold' apricot is afine ornamental small tree, thou sands of fruit seedlings from those parent trees. As with research then and now, hard work 
but will not set fruit consistently in Minnesota combined with chance led to major breakthroughs. The winter of 1917-18 set records for extreme 
due to thehigh probability of frost injury to the cold; however, some prog eny of 'Malinda ' - a New England apple - sur vived and were a boon 
flowers. to Minnesota' s breed

ing program. 
'Haralson: 'Folwell' 
and M innehaha' 
were siblings released 
in the early 1920s, and 
some of 'Malinda's' 
genes live on in 
'Honeygold' and even 
'Hon eycrisp'P'. The 
plethora of U of M 
plum s introduced in 
the 1920s can also be 
traced to the severe 
test winter of 1917-18. 

Sungold 1960	 yellow with red blush,
 
very hardy, plantwith
 
Moongold for fruit set
 

Moongold 1960	 golden yellow 

'Meteor' tart cherry is hardy in central and 
southern Minnesota. One tree will produce fru it; 
it does not require another tree for pollinationand 
fruit set. 

TART CHERRIES	 CHERRY·PLUMS KEY TO TABLES
 
Meteor 1952 vigorous redpie cherry, self-compatible, Deep Purple I 65
 Varieties are listed with year of introduction.
 

requiring no pollinator Nicollet 1924
 Bold type indicates these are available from
 
Northstar 1950 semi-dwarf, self-compatible St. Anthony 1923
 retail nurseries. Regular type indicates heir

Zumbra 1920 loom varieties with limited availability. 
NANKING CHERRIES 
Orient 1949 



'Summercrisp' pear is hardy in most ofMinnesota . 
To improve productivity, plant another type of pear 
toactas a pollinator. 

TODAY, UOFMRESEARCHERS combine trad itional plant 

breeding methods with modern techniques. Laboratory freezing tests 

during the winter help select the hardiest grape selections without 

waiting for the once-in-a-decade test winter. Precocious dwarfi ng root

stocks reduce the.years and space required to grow thousands of 

seedlings. In vitro or "test tube" micro-propagation (tissue culture) pro

vide s a rapid means of propagating disease-free stocks of blueberries, 

raspberries, and grapes. And recently, U of M scientists mad e plant 

acquisition expeditions to capita lize on the hardine ss of wild varieties 

in the extreme climates of Kazakstan and China. At the end of the cen

tury, only a few states have frui t breeding prog rams and the U of M is 

the last major program in the Midw est. 

FOR MORE INFORMATION: 

Appl es for Minnesota, FO-ll ll 

Pruning Fruit Trees, MI-0556 

Home Fruit Spray Guide , FO-0675 

Growing Stone Fruits in Minnesota, FO-1125 

1985 hardy, swe t flavor nd crisp fruit 
1949 small fruit, very hardy 

Below, left: 'Alderman' plums have large golden flesh with burgundy skin . The 
Bantam 1940 Parker 1934 horizontal branches make it an attractive small tree for landscape use. Plant 

'Superior: 'Toka,' or 'Compass' as pollinators along with 'Alderman' forbest 
fruit set. 

Left: 'Superior' plum is 
nearly 70 years old and 
still popular forits 
showy flowers anddel i
cious fruit. 

Alderman 1986 highquality, hardy, attractive mall landscape tree 
Pipestone 1942 large redfruit, tolerates drysoils 
Superior 1933 hybrid withlarge, pointed fruit., excellent eating 
LaCrescent 1923 yellow fruit 
Underwood 1920 hardy, vigorous tree, largefruit 

Redglow 1949 Hennepin 1923 Winona 1921 
South Dakota 1949 Waconia 1923 Ember 1920 
Redcoat 1942 Anoka 1922 Monitor 1920 
Elliot 1936 Goldenrod 1922 Red Wing 1920 
Radisson 1925 Mound 1921 Tonka 1920 
Mendota 1924 



Below: 'Haralson' resulted from the challenge to grow apples in 
Minnesota's harsh winters and wasoneof the first introductions by 
the U of M Agricultural Experiment Station. Almost 80 years old, 
yet stilla fa vorite for fresheating and baking, this tart fruit grows 
well in Minnesota conditions. 

Above: 'Zeetarl'T'" apple is the newest introduction (1998) from the U ofM, selected 
foroutstanding fresh eatingquality andstorageability for an early apple.Marketable 
quantities of freshfruit will be available by2003. 

Left, center: 'Regent' is named after the U ofM Board of Regents. It is anattractive, 
red striped apple with well-balanced fla vor that is excellent for fresh eating and baking. 

Left, bottom: 'Keepsake' is a small to medium apple, a 'lunchbox' variety, just the right 
sizefor kids' appetites. It is also popular because of its very sweet, almost sugarcane 
like flavor. Excellent for long storage. 



'Honeygold' has 'Golden Delicious' as one of its 
parents. It is very crisp with excellent, juicysweet 
fla vor. 

'Honeycrisp'TM apple is extremely crispand juicywith a well balanced fla vor, a truebreakthrough in eat
ingquality achieved by UofM applebreeders. The variety was 30 years in the making, from the original 
cross of two parents to the final introduction in 1991. Thefruit stores for a remarkablesix months - under 
normal refrigeration - and is exceptionally popular with consumers. Tomeet the demand, U.S.growers 
planted nearly 750,000 'Honeycrisp'TMapple trees in the 1990s. It is the most widely plantedvariety in 
Minnesotaorchards and is beingtestedin other applegrowing regions of the world including Europe, 
South Africa, New Zealand, and Australia. 

U OF M APPLES 
Zestarl™ 1998 veryearly, balanced flavor, stores well, ripens Aug. 6-13 
HoneycrispTM 1991 crisp andjuicy, excellent fresh eating, verylong storage, Sept. 20-28 
Keepsake 1978 small, sugarcane flavor, long storagelife, Oct 11-19 
State Fair 1977 crispandjuicy, Aug. 18-24 
Sweet Sixteen 1977 fresh eatingand cooking, sweet, Sept 19-27 
Honeygold 1970 fresh eatingand cooking, sweet, crisp, yellow, Oct 9·17 
Red Baron 1970 fresh eatingand cooking, tart, ripens Sept 12-20 
Regent 1964 balanced flavor, Oct 9-17 
Fireside 1943 excellent fresh eating, very large, stores well, Oct 13·20 
Prairie Spy 1940 cooking, striped, Sept. 27-Oct. 5 
Beacon 1936 fresh eating or sauce, Aug. 20-28 
Haralson 1922 fresh eating and cooking, tart, medium-sized, stores well, Oct. 3-10 

Lakeland 1950 Victory 1943 Wedge 1921 
Oriole 1949 Minjon 1942 Min neha ha 1920 
Red well 1946 Folwell 1921 

CRABAPPLES GROW FOR FRUIT 
Centennial 1957 very hardy, excellent for eating, cooking 
Chestnut 1949 russetted fruit, large for a crab, fine flavor andtexture 

orthland 1957 

•
•

GROWINGAPPLES is fun and reward

ing, but failure to bear fruit is a common prob

lem. Several factors may account for this 

includi ng inappropriate site, improper cultur

al care, insufficient sunlight, stress from 

in ects or disease, or poor pollination. 
A plant only blooms when it reaches 

maturity. Most standard fruit trees require five 
to seven years after planting before they will 
bear fruit; dwarf trees usually bear within 
three years. 

Fruit trees require at least eight hours of 
direct sun daily to grow, flower, and fruit well. 
Annual pruning and pest management is also 
required to mainta in optimum health. But 
even with good cultural practices, a particu
larly harsh winter or a hard freeze in early 
spring can ruin that year's flower buds. Fruit 
trees that bloom very early, such as apricots, 
tart cherries and plums are especially vulnera
ble. 

Even rainy weather during bloom can 
reduce or elimina te a crop by hindering the 
insects necessary to pollinate the flowers. 
Apples, apricots and hybrid plums require 
that two different varieties be located within 
100 feet for pollination to occur. 

FOR MORE INFORMATION: 
App les for Minnesota, AG-FO-llll 
Pruning Fruit Trees, MI-0556 
Home Fruit Spray Guide FO-0675 



'Mesabi'TM strawberry, 
introduced in 1999, 
is the newest in a 
long line of U of M 
introductions, and is 
already notedfor its 
superior flavor and 
yield. 

esabiTII* 1999 verysweet, most hardy, melting 
texture, fine flavor 

Winona™* 1997 June bearing, largefruit, hardy anddisease 
resistant, hints of peac:h flavor 

orthland 1982 Easypicker 1921 
Tru mpeter 1960 Deep haven 1921 
Earlimore 1958 Cha ska 1921 
Arrowhead 1946 Minn esota 1920 
Evermore 1945 Minnehaha 1920 
Burgu ndy 1943 Duluth 1920 
Nokomis 1921 
'joint release with U DA-ARS 

MUCH OF THE UNIVERSITY of 
Minnesota small fruit research takes 
place at the North Central Research and 
Outreach Center at Grand Rapids, 
where horticulture, agriculture, and 
forestry research has been under way 
since 1896. Here , fruit s, vege tables, 
trees, shru bs, and flowers receive their 
maximum test for 

'Red Lake' is a very winter hardiness 
productivecurra nt at the cold est horti
that reaches fou r to 

cultu ral research five feet talland is 
center in the conti grown in many parts 
nental U.S. of the world. 

Red Lake 1933	 large red fruit, 
world-wide use 

U of M raspberries, 
strawberries, and 
blueberries are popular 
at U-Pick farms in 
Minnesota andother 
states. 



Polaris 1996 
Chippewa 1996 
St. Cloud 1990 
Northcountry 1986 
Northblue 1983 
Northsky 1983 

Intense aromatic flavor, h rdy, early maturing, h If-high habit 
medium-large berries, sweet flavor, most disease resistant 
hardy, earlymaturing, 30-48" tall, 30-40" wid , yields 2·7 Ibs.lplant 
medium sized berries, "wild berry flavor"18-24" tall, 24·36" wide 
large fruit, firm, excell nt for cooking 
hardy, half-highhabit, compact plant 

Nordic 

Redwing 
Latham 

Itasca 
Chi ef 

'Chippewa', a very fruitful U of M bluebernj , is 
namedafter the Ojibway Indians and the 
Chippewa National Forest, in the heart of north
ernMinnesota's blueberry country. 

BLUEBERRIES, CURRANTS, and 

strawberries are grown as ornamental 

plants, as well as for fruit. Strawberries, 

currants, gooseberries, and raspberries are 

easy to grow in most of Minnesota . 

Blueberries require acid ic soil, with a pH of 

4.0-5.0. Have your soil tested through your 

county Extens ion office. 
Strawberries can be grown as a ground 

cover and usua lly ben efit from winter pro
tection . June-bearing strawberries produce a 
large, concentrated crop in late sp ring. 
Everbearing types produce two smaller 
crops, one in late spring and one in ear ly 
fall. The newer day-neutral plan ts are capa
ble of pro ducing frui t thro ug hout most of 
the growing season. Strawberries normally 
yield 5 to 10 pounds of fruit per 10' of row. 

Cur rant and gooseberry plants are easy 
to grow and do bes t in soils with a pH of 
5.5-7.0. Hardy and productive, they pro
vide fruit for jams and desser ts. A mature 
gooseberry or currant can produce up to 
four quarts of fruit an nually. 

FOR MORE INFORMATION: 
Blueberries for the Home Landscape, FS-3463 
Currants and Gooseberries, FS-1122 
Raspberries for the Home Garden, FS-ll08 
Strawberries for the Home Garden, FO-5625 

1987 very good flavor, redfruitsripen in summer, 
good for freezing 

1986 earlyfall bearing, hardy, medium sized fruit 
1920 productive cultivar with large, red fruits 

1965 
1930 

GOOSEBERRIES 
Welcom e 1957 Co mo 1921 

'Redunng' is a productive, early fall bearing, 
hardy raspberry. 



'Northwood,' as its 
name indicates, is a 
maple that does well 
in the northeastern 
areas of Minnesota. 
Known for rapid 
growth, it is a round 
or oval tree that 
matures to about 50 
feet high. It prefers 
moist, acidic soils. 

'Autumn Splendor' 
buckeye is grown for 
its glossy green foliage 
and burgundy fall 
color. At maturity it 
reaches 35 feet, with 
an upright-oval form. 
It produces large 
yellow flowers and a 
fruit similar to the 
horse chestnut. 

,a
 

Subjecting plants to standing water helps select varieties that can better 
tolerate poorly dra ined soils. Researchers put trees through manysurvival 
tests before they're made available to thenursery trade and propagatedfor 
consumers. Minnesota has a thrivinghorticultural industry, with annual 
sales of more than one billion dollars . 

LARGE ORNAMENTAL TREES 
RED MAPLE, Acer rubrum
 
Autumn Spire 1992 upright form, good red fallcolor, 40'
 
Northwood 1980 hardy, bright orange fallcolor, 50'
 

BUCKEYE, Aescu/us
 
Autumn Splendor 1980 dark red fall color, resists leafspot diseases,
 

shiny, nut-like fruits
 

KENTUCKY COFFEETREE, Gymnoc/adus dio/cus 
Stately Manor 2002 male selection, noseed pods, easy to grow grass 

under thistree 

CORKTREE, Phellodendron amurense
 
His Majesty 1996 fastgrowing, open-spreading, male selection
 

producing nofruit
 



'Sparkler' crabapple's rose-pink flowers are a spring highlight. Newer uari
ties are more disease resistant, but this spreading tree still yields deep red 
fruits and winter food for birds. 

SMALL ORNAMENTAL TREES 

FLOWERING PLUM OR ALMOND, Prunus 
Princess Kay 1986 10-15 feet, usually nofruit, attractive trunk and 

branches 

Manitou 1923 Newport 1923 

EDBUD, Cercis canadensis 
Minnesota Strain 1992 hardy, earlyspring flowers 

CRABAPPLE, Malus 

Sparkler 1969 Radiant 1958 
Vangu ard 1963 Flame 1934 

'Minnesota Strain' redbud displays an attractive dark pink to purple flower 
in early May. Growing to 12 feet , the small trees are open-spreading with 
multi-stems and aresuitable for protectedsites in southern Minnesota. 

'Princess Kay' is a 
showy, double-flow
ered selection of 
Canadian wild plum 
(Prunus nigra) fou nd 
growing wild in Itasca 
County, Minnesota. 
Its fragrant flowers 
last from seven to 10 
days in late April or 
early May. Very 
attractive for northern 
landscapes, it must 
have well drained soil. 

PROPER PLANTING IS CRITICAL if you want healthy, 

vigorous trees and shru bs. Start with a hole at least tw ice as wide as 

the roo tball. If you're planting a tree or shrub with a main trunk, 

gently brush soil away from the stem to find the first root closest to 

the soil surface. This area is the "root flare," the transition zone 

be tween a tree' s tru nk and roo ts. 
When a tree or sh rub is plan ted too deeply, the roots may par

tially or completely encircle the trunk above the roo t flare and inter
rupt the flow of sap to the roots. Eventually, the flow stops and the 
tree dies. This condition - known as gird ling roo t syndrome - may 
also cause the tree to fall in a windstorm, as U of M researchers 

documented in the severe storms of 1998. 
Adjust the soil depth in the planting hole so 

the first root will be just below the soil surface. 
When you fill the hole you may add compost, 
peat or composted woo dchips to rep lace up to 
one-third of the origina l soil volume. For proper 
drainage, it is vita l that the soil you use for back
fill consists mostly of or iginal soil. 

Water regul arly during the firs t few growing 
seasons until the plan t is well established. The 

type of soil (clay, sand, etc.) will determ ine how much wa ter is 
needed . 



WHEN TO PRUNE small trees and shrubs de pends on 

when they flower. Plants grown primarily for early spring 

flowers (on the previous year 's growth) should be pruned 

immediately after they finish blooming. This includes aza

leas, forsyth ias, pearl bush, flowering plums, crabapples, 

and redbuds. Fruit trees are best pruned in late winter, 

before they begin new growth. 
Shrubs grown primarily for their foliage, ra ther than 

showy flowers, should be pru ned in spring befo re gro wth 
begins. This includes dogwood, hon eysuckl e, barberr y, 
alpine current, pur pleleaf san dcherry, sm okebush, and buf
faloberry. 

Shrubs that bloom on new 
'Isanti' is a slower growth may be pru ned in sp ring 
growing selectionof 

before grow th begins. Plan ts with native dogwood. 
marginally hardy stems such as 'Cardinal' was intro
clematis and shrub roses should duced for its vivid red 
be pruned back to live wood . winter twig color. 
Hardier shrubs such as late bloom Both grow well in full 
ing spireas and sm ooth (sno wball) SUII or partial shade 
hydrangeas should be pruned to and tolerate poorly 

drained soils. the first pair of buds above the
 
ground .
 

'Northern Pearls' is 
the only selection of 
pearlbusli hardy for 
Minnesota. It call be 
pruned to a single 
trunk fora small tree, 
orgrown as a shrub. 
Showy white flow
ers- two inches 
across-appear early 
ill May. 

L. E. Longley 1949 hybrid tea 
PinkRocket 1949 shrub 
Prairie Fire 1959 shrub 
Red Rocket 1949 shrub 
Viking Queen 1963 largeflowered 

climber 
White Dawn 1949 large fl o ~ered 

climber 

,a 



'Northern Sun' forsythia is hardy to -30 degrees , andafter winter its 
showy yellow flowers are a welcome April sight. 

HONEYSUCKLE, Lonlcera 
Honey Rose 1994 showy flowers, good for tough sites in 

southwestern Minnesota 
Freedom 1986 resistant to witches broom aphid, recommended 

for windbreaks 

PEARLBUSH, Exochorda serraf/folla
 
Northern Pearls 1995 attractive flowers, showy exfoliating bark, 10'
 

R D OISER DOGWOOD, Comus serlcea 
Cardinal 1986 young growth hasbright redwinter color for 

winter interest 
Isanti 1971 compact selection of C. serlcea, tolerates poorly 

drained solis 

FORSYTHIA, Forsythia
 
Northern Sun 1982 very hardy flowerbuds, fast growing, 8-10',
 

tolerates a widerange of solll
 

VIBURNUM, Vlbumum
 
Emerald Triumph 1994 showy clusters of white flowers in mid-May
 

JACK PINE, Pinus bankslana
 
Uncle Fogey 1971 selection withprostrate, drooping habit, 6'
 

RED PINE, Pinus reslnola
 
Wissota 1996 dwarf form, 6'
 

'Honey Rose' honey
suckle flaunts showy 
pinkflowers in late 
May. 

PRUNE OLDER or overgrown shrubs every year by removing 

up to one-third of the oldest, thickest stems or trunks, taking them 

down to the ground. This will encourage the growth of new stems 

from the roots . Once there are no longer any thick, overgrown 

trunks left, switch to standard pruning as needed. 

FOR MORE INFORMATION: 
Pruning Trees and Shrubs, FO-0628 

U OF M RESEARCH ND UTREACH CENTE S 

For 150 years the University has 
developed hard y plants. Plant 

breeding begins on the 
St. Paul Campus and 

the Horticultural Research 
Center (HRC). Potential 

introductions are tested at six 
Research and Outreach Centers 

representing the wide range of 
moisture, soil, and temperature 

conditions found in Minnesota. U of M 
varieties are then propagated and sold 

by thousands of retail nurseries, 
greenhouses, and garden centers 

throughout Minnesota. 



IN THE 19305 the chrysanthemum bre eding project at 
the U of M was initiated . Since then, 76 garden mums and 
seven greenhouse or florist mums have been introduced . 
Toda y, Minnesota maintains the only public mum breeding 
project in the country. U of M scien tists make hybrids in 

riIl the winter and plant ou t hund red s of seedlings the follow

ing sp ring to compare them to the best performers. Trials
 
are conducted in St. Paul and at six other U of M Research
 
and Outreach Centers, which represent the variabili ty of
 
Minnesota soil,
 
moisture and In 1992, University plant breeders review

climate. Plants are	 ing a research fieldof seedlings discovered a 

lIew mum that grew to the sizeof shrubs. 'Rose Blush' is noted eva luated for flower 
Theylatercoined the name Maxi-Mums™,fo r its profusion of size, color, growth as thereare several thousand flowers on a earlymauveflowers habit, vigor, frost sillgle plant! A major, worldwide promotion that develop before 

tolerance and winter	 of new introductions in this series of garden September and last 
hardiness.	 mums begins in 2001.for several weeks, 

even resisting damage 
from frost. 

U OF M CHRYSANTHEMUMS 
Sesquicentennial Sun 2001 golden yellow, 18-24" tall, 20-23" wide, flowers early August 
Peach Centerpiece 2001 quilledflowers, 24-26" tall, 20" wide, flowers earlySept. 
BettyLou Maxi-MumTN 1996 red, buttonflowersbefore Sept. 1,30" spread, 12-18" tall 
IncaTJI 1996 light bronze, 2" double button, 12" tall, flowers before Sept. 1 
Snowscape™ 1996 3" white flowers with purple tips, 12" tall, day-neutral, flowers 

July until frost 
Rose Blush 1993 mauve, 2·3" decorative, 12-18" tall, flowers Sept. 1-15 
Maroon Pride 1989 dark red, 3 1/2" flat, decorative, 12-18" tall, flowersbefore Sept. 1 
Minngopher f9 77 cushion,2-2.5". ruby-red decorative flowers 

'Minngopher' produces crimson redflowers in late 
September, typicalof mums that respond to the 

Burnt Copper 
Grape Glow 
Lemonsota 
RosyGlow 
Centennial Sun 
Gold Country 
Mellow Moon 
Centerpiece 
Minnqueen 
Royal Knight 
Autumn Fire 
Golden Star 

innruby 
innyellow 

Minnwhite 
Zonta 
Minnautumn 
Wayzata 
Minnplnk 
Snowsota 
Lind y 
Wendy Ann 
Minnglow 
Golden Jubilee 
Royal Pomp 
Yellow Glow 

1988 
1988 
1988 
1987 
1985 
1983 
1983 
1982 
1979 
1979 
1977 
1977 
1974 
1972 
1968 
1964 
1962 
1961 
1957 
1989 
1974 
1974 
1972 
1971 
196':1 
1969 

Sunny Glow 
Creamtop 
Minnrose 
Superior 
Gold Strike 
Tenstrike 
Prairie Moon 
Tonka 
Minnehaha 
Golde n Fant asy 
Minnbronze 
Princess 
Wanda 
Mesabi 
Vulcan 
Wenona h 
Harvest Bronze 
Prairie Sunset 
Dr. Longley 
Moonlight 
Bountiful 
Brilliant 
Silver Pink 
Dee Dee Arens 
Violet 
Aurora 

1968 
1966 
1966 
1965 
1964 
1963 
1959 
1959 
1958 
1957 
1957 
1957 
1956 
1955 
1955 
1954 
1952 
1952 
1949 
1949 
1948 
1947 
1947 
1946 
1946 
1945 

Maro on in Gold 
Butterball 
Glacier 
Redh awk 
Redwood 
Snowball 
Pipestone 
Waterlily 
Chippewa 
Purple Star 
Red gold 
Sunred 
Boreas 
Harm ony 
Moonglow 
Red wing 
Welcome 
Duluth 
FLORIST MUMS 
Hiawath a 
Fawn 
Northstar 
Snowflake 
Daisy mum 
Sioux 
Winona 

1945 
1944 
1944 
1944 
1944 
1944 
1943 
1943 
1942 
1942 
1942 
1942 
1941 
1941 
1941 
1941 
1941 
1939 

1934 
1935 
1935 
1935 
1940 
1940 
1940 

short day length in the fall. 



Above: 'Sesquicentennial Sun' willbe availablein 2001 tocommemorate the 150thanniversary of the U 
of M. It is a compact, long-flowering golden mum that is frost-tolerant. Flowering begins illearly August 
and continues until a killing freeze ill October. This is an improved variety of 'Centennial Sun,' released 
in 1985 on the 100th anniversary of the Agricultural Experiment Station, thesponsor ofhorticultural 
breeding work at the U ofM . 

Right: 'Maroon Pride' is grown for its rich, dark red flowers in late August. A day neutral mum, it does 
not need short days to induce flowering. 

SHOWY PERE NNIALS that flower 
from August until frost , these U of M 
mums are uniquely developed to with
stand USDA Zone 3 and 4 growing con
ditions and will usually overwinter 
when covered with a protective mulch 
in late fall. Mums prefer full sun and 
well-drained soil. For best flowering, 
have your soil tested (conta ct your 
county Extension office to obtain direc
tions) and add fertilizer if necessary. 
Pinching has long been recommended 
on mums, but is not required. Pinch ing 
the branch tips anytime from earl y June 
until July 4 will delay flowering and 
produce short er, more compact plants. 
Left unpinched, plants will flower earli
er and have taller, more irregular 
growth. The University does not pin ch 
any of their field trials. Over time, 
mums increase in size and can become 
crowded. When that happens, dig and 
d ivide the plants in earl y spring just as 
growth starts . 

FOR MORE INFORMATION: 

Garden Chrysanthemums, FS-7068 
Maxi-Mums, MR-6728 



'Andover' parsnip is 
named after the Anoka 
County truck farming 
area where tons of 
parsnips, carrots and 
other vegetables are 
grown each year. It has 
become a leading U.S., 
Canadian , and 
European variety and is 
resistant tobrown 
canker, a common root 
disease. Andover has 
long, slender roots and 
a small, rounded, raised 
crown . 

NEARLY 80 YEARS AGO, 'Kitchenette' - an early matur
ing winter squash - was the first vegetable in troduced from 
the vegetable breeding progra m of the U of M Agricultural 
Experiment Station. Since then, numerous vegetables have 
been int roduced, with improved disease resistance and early 
matur ity suitable for growing in our North Central region. 
These new gene sources use less garden and agricultural 
chemicals. 'Mincu' cucumber, 'Minn esota Midget' muskmel
on, 'Greengold' and 'Rainbow' winter squash, are heirloom 
or historical varieties that are still sold by specialty growers. 

CUCUMBER 'Mincu,' 'Midget' 1937·40 
GREEN PEA 5 gene sources 1976·94 
MUSKMELON 9 varieties 1945·84 
PARSLEY 'Minncurl' 1960 
PARSNIP 'Andover' 1984 
PIGEONPEA 3 varieties 1995 
POTATO 17 varieties 1933·present 
SNAP BEAN 'Duluth' 1940 
SOUTHERNPEA 3 varieties 1986·1994 
SWEETCORN 8 gene sources 1980·present 
TOMATO 4 varieties 1939·1965 
WINTER SQUASH 5 varieties 1939·1994 

In the 1970s-1 990s, classical plant breeding methods at the University 
producedgreen garden pea and sweet cornvarieties as improved, early 
maturing gene sources especially resistant to insects and diseases. 

Potatoes are grown on 
80,000 acres each year, 
and Minnesota is a 
leading producerofseed 
potatoes, ranking third 
in the nation. Each 
year, U ofM scientists 
evaluate thousands of 
potential varieties with 
improved traits. 

'Honeybush'musk
melon is an early 
maturing, short vine 
or bush variety that ,ill 
Burpee featuredfo r 
homegardeners in 
1983. 



SUNLIGHT and high temperatures are 
needed to completely ripen grapes, so 
plant vines on a south-facing slope, or 

'Edelweiss' is a large on the south side of a building or wind
clustered, white, 
seeded variety with 
good fresh eating 
quality. It should be 
picked early, in late 

break. They are best adapted to the 
sou thern half or two-thirds of 
Minnesota. Avoid sites with standing 
water and poor drainage, and add fertil

August or early izer based on soil test recommendations. 
Septem ber in southern 
Minnesota. Winter 
mulching is recom
mended. 

Grapes requ ire an nual pru nin g. Hardy 
varieties are often pruned to four main 
canes with 40-60 buds per vine for table 
varieties, and 20-30 buds for wine vari
eties. Tender varieties requiring win ter 
pro tection are pruned to a single trun k 
that can be remo ved from the trellis and 
pro tected on the ground over the winter. 

FOR MORE INFORMATION: 

Growing Grapes for Home Use, FO-1I03 

Frontenac 1997 hardy, disease resistant grape for redwine 
Edelweiss" 1977 white, seeded, tablegrape, needs winter protection, sometimes used for wine 
Swenson Red" 1977 red, seeded, table grape, needs winter protection, susceptible to downy mildew 
Bluebell 1944 early maturing, blue, seeded, table grape, delightful flavor 

Blue Jay 1944 Moonb eam 1944 Red Amber 1944
 

' joint release with Elmer Swe nson
 

'Swenson Red' produces large, crisp, high quality tablegrapes. The vines need winter protection . Like 
'Edelweiss,' this is a joint introductionfrom grape breeder Elmer Swenson and the U ofM. 

'Frontenac', the newest introduction from the U of 
M, was bred specifically for red wine production 
and is an important addition toMinnesota's 
expanding wine industry. It is the most hardy red
wine variety in Minnesota. Thegrapes have ahigh 
sugar and acid content at harvest, making a red 
wine that echoes the flavors ofcherries and plums. 



Pink Lights Lemon Lights Mandarin Lights Spicy Lights 

Aza leas 
• do best in full su n, will tolerate light shade 
• are sensitive to extreme heat (avo id south side of buildings) 
• have shallow roo t systems that d ry out rapidly 
• benefit from watering, so good draina ge is a must 
• requi re acid soil for best growth 
• benefit from compos t, manure, sawd ust, or peatmoss 

before plantin g 
• should not be planted too deep ; 

Golden Lights Orchid Lights roots form in the upper 4 to 6" 
• need fertilizer in spri ng or ear ly summ er 
• need an orga nic mulch to retain 

wa ter durin g dry periods 

FOR MORE INFORMATION: 

Azaleas and Rhod odendrons, FS-2386 

AZALEAS, Rhododendron 
Tri Lights 2003 multi-colored flowers 
Lemon Lights 1996 lemon yellow flower 
Northern Hi-Lights 1994 hardy, creamywhite with yellowupperpetal 
Mandarin Lights 1992 hardy, orangeflowers 
Spicy Lights 1987 salmon flowers 
Golden Lights 1986 greater mildew resistance, golden orange color 
Orchid Lights 1986 orchid flowers, hardy, compact plant 
Pink Lights 1984 hardy, sweetlyscented, light pink flowers 
Rosy Lights 1984 deep rosypink, extremely floriferous 
White Lights 1984 white flower with yellowblotch 
Northern Lights 1978 hardy, pink-flowered strainof azalea,veryfragrant 

,a 'Spicy Lights' is theseventh in a series ofazaleas 
developed tosurvive northern winters. These SOIL TESTS are available from the U of M Soil Testing Laboratory, 

introductionsare available in a variety ofcolors, ww w.soiltest.coafes.umn .edu, 612-625-3101. Contac t the lab or 

with heights ranging from 4 tolD feet. your county Extension office for a sampling kit and instructions. 
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