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Planning to Meet 
Tomorrow's 
Challenges 
Through Research 

With th is issue, we laun ch a 
new decade, one that promises 
rapid changes, and in som e 
instances, changes that are 
beyond ou r present im agi nations. 
Perhaps planning is more 
essenti al now than ever; t he 
kaleidoscopic nature of our worl d 
presen ts challenges that can be 
met onl y through val id research . 

Although we are keenly awa re 
that rapid ity of change makes 
predicti on difficult, planning 
helps us chart a course for 
action and serves as a means of 
checking the pul se of progress. It 
also enables us to lead in 
meetin g anti cipated needs 
instead of only reacting to 
situ ati ons as the y arise. 

Since last spring , all units of 
the Univers ity, inclu di ng the 
Agri cultural Experiment Stati on, 
have been participating in th e 
establishment of form al 
instituti onal plann ing . Long-rang e 
plann ing has historica lly been 
part of research adm inistr ation at 
the Stat ion, and it continues to 
be a vital, ongoing process. 

Wh at do we want to 
accom plish in the years that 

Signe T. Bets inger, assistant d irector, Ag r i · 

cultural Experiment Station 

remain of this centu ry and 
beyond? Our statement of 
mi ssion, though brief, ho lds 
innum erable cha llenges. The 
Stat ion exists "to organize and 
support scientists who conduct 
research to improve production, 
processing, marketi ng, 
distributi on, and qua lity of food, 
agr icultural produ cts, forests and 
forest products, and to improve 
human nutrition, fam ily and 
community life, recreat ion and 
tourism, and overall 
environmental qual ity. " Through 
well-p lanned basic and app lied 
research, the Station aims to 
provide solutions and resu lts that 
can benef it the public. 

New and complex problems 
arise daily, rem inders tha t w e 
mu st never think we have 
reached th e fina l answer. Each 
solution offers new opportun it ies 
- new dime nsions to be 
explored. Where would we be 
now if scient ists in the past had 
failed to anti cipate problems, to 
take a second look, to be 
spurred on by cur iosity, or if 
they had given up ? 

If Matthew Moore had not 
questioned a popular theory, oat 
breeders today would be caught 
up in an end less struggle to stay 
ahead of a fungus that can 
mu tate unpredictably . If Edmund 
Graham had not explored 
cryopreservation, the possibility 
of improving our fishe ries 
th rough the use of frozen f ish 
gametes mi ght never exist . If 
Michael Baizerman and Dian e 
Hedin had not stud ied att itudes 
on delinquency, policymakers 
m ight not gain new perspectives 
on young people. These are but 
a few examples. 

Long -range plans at the 
Expe riment Station are based on 
the bel ief that research can help 
us meet the demands of today 
and tomorrow. Throughout th e 
world, there are mou th s to feed, 
homes to shape and cultures to 
pass on. What Experiment 
Stat ion scientists do, not only 
cont ributes to improvi ng the 
quality of life in Minnesota, but 
also has nat iona l and 
international sign ificance. 

MINNESOTA SCIENCE� 
Volume 35 0 Winter 1980 0 Number 1 

CONTENTS 

Foiling a Thief 
of Dairying Profits ... .. , 3 

Creating an 'Eagle Ethic ' 6 

Farme rs Will Reap Benef its 
from Oat Breed ing Prog ram . .8 

Cryopreservat ion 
May Breathe New Life 
into Fisher ies . . , 12 

New Perspectives 
on Juven ile Delinquency . . 15 

Science Notes , , . , . .. . . , . . 16 

COVER: James Stage, senior research 
plot technician. uses tweezers, 
mag nifying goggles and a steady hand 
to prepare an oat flow er for cross 
poll inati on in an greenhouse on the St. 
Paul campus (see story, page 8). Photo 
by Dave Hansen. 

MINNESO TA SCIENCE is pub lished 
quarterly by the Un iversity of Mi nnesota 
Agricu ltura l Experiment Stat io n; Insti t ute 
of Agriculture, Forestry, and Home 
Econom ics; St. Paul , Min nesota 55108. 

Editor: Sam Brungardt 

Designer: Dianne Swanson 

Writers : Staff members of the 
Departm ent of Inform ation and 
Agricultural Journalism 

Photo cred its : Pages 1, 3, 4, 8, 9, 10, 
12,1 3,15 : Dave Hansen ; page 2: Don 
Breneman ; page 5: R.J. Farnsworth; 
pages 6, 7 : L.D. Frenzel Jr. 

Address all correspondence and requests 
to Editor, Minnesota Science, 448 Coff ey 
Hall, University of Minnesota, St. Paul, 
MN 55108. 

Contents of th is magaz ine beco me 
pub lic property upon publicat ion . The 
writte n materia l may be reprinted if no 
endorsement of a commercial pro duc t is 
stated or implied. Please credit the 
University of M innesota Agr icultural 
Experiment Stat ion. Trade names of 
prod ucts or equipment occasionally are 
pr inted. No endorsement of products or 
f irms is intended, nor is critic ism 
implied of those not mentioned. 

The Uni ve rsity of M inn esota, including 
the Agricultu ral Experim ent Stat io n, is 
com mitted to the policy that all persons 
shall have equa l access to its programs, 
faci lities , and employment w ithout 
regar d to race, creed , color, sex, 
nati onal orig in, or handicap. 



Foiling a Thief 
of Dairying Profits 

MASTITIS, A DISEASE of cows' 
mammary systems, costs 
Minnesota dairy farmers at least 
$54 million annually in lost milk 
product ion. It costs them even 
more when one considers the cost 
of antibiotics to treat the disease 
and the value of top-p rodu cing 
cows that mu st be culled fr om 
their herd s. 

Un iversity of M innesota 
scient ists say that about half of th e 
state's 730,000 dairy cows have 
mastit is of one form or another. 
However, they say the nu mber of 
infected ani mals could be cut to 
10-20 perc ent with more resea rch 
on the disea se and im proved 
management practices by dairy 
farmers. 

Consumers as w ell as dai ry 
farmers benefit w hen mast iti s is 
contr olled. M ilk from mastiti s-free 
cow s keeps longer in the grocery 
stores and in consumers' 
ref rigerator s. It also tastes better 
and is more nutritious. And, 10 
percent more cheese can be 
produced fro m milk that's free of 
the bacteria that caus e mastit is. 

Dairy scient ist Dennis Johnson 
recently com pleted a prelim inary 
analysis of a study of the 
eff ectiveness of treat ing cows in 
Experiment Stat ion herds at 
Rosemount, Morris, Crookston, 
and Grand Rapids for mastit is. 
Half of the 400 dairy cows in th e 
study received an ant ibiotic 
infused through the teats into all 
four quarters of their udders 
immediately foll owing th e last 
milking of their lactations. Purpose 
of the antibiotic w as to elim inate 
existing udder infections and help 
reduce new infections. The rest of 

th e cows in th e experime nt 
received no antibiotic at dry ing off . 

The quarters of a cow 's udder 
are separate compartment s, and 
one quarter ma y be infected by 
masti t is bacteria w hi le the others 
remain health y. The researchers 
used a special quarter mi lkin g 
machi ne in th e experiment that 
allowe d them to co llect and w eigh 
the m il k produced by each quarter. 
Resu lts of the test w ere evaluated 
by bacteriolog ica l and chem ical 
ana lys is of m ilk sam ples f rom all 

the quarters of the cows in 
the study. 

Johnson found th at the 
antibiotic helped cure exist ing 
mastitis infections and sl ightly 
reduced the incidence of new 
infections betw een lactations. 

Lost Production Costs More 
than Treatment 

But the most eye-catch ing 
find ing w as that economics 
favored t reat ing all cow s after 

Wit h a quarter mil king mach ine, Denn is J ohn son co llects the milk fr om each q uarter separ at e ly to 
dete rm ine mastitis-caused production losses. 
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Dairy scientist Bob Appleman mon it o rs the vac
uum levels of a milking sys tem in t he laboratory. 
Abnormally high vacuum levels have been found 
to contribute to severe teat-end lesions, one 
cause of mastit is. 
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their last milki ng, whether they 
had any history of mastitis or not. 
"The study emphasized that lost 
milk production is the largest 
economic factor in mastitis," 
Johnson says. "It's much mo re 
sig nificant than either the cost of 
ant ibiot ic treatments or the value 
of the unsaleable milk resul ti ng 
f rom drug trea tments." 

Johnson grouped the cows' 
qua rters according to their 
infection statu s to determine the 
extent that mast it is affected milk 
product ion. He found that 
uninfected quarters produced 
about 4,055 pounds of mil k each 
ov er a lactation. Quarters that 
laboratory tests indicated possibly 
had bacterial infections averaged 
3,068 pounds of milk each. But the 
quarters th at were in the "certain 
disease" category averaged only 
2,877 pounds of milk each over a 
lactation-almost 1,200 pounds 
less than disease-free quarters. 
With farm mi lk prices of $11 per 
hundredweight, that's $132 worth 
of lost milk pr oduction. 

Scientists generally estimate 
that, on a statewide basis, at least 
900 pounds of milk production is 
lost per year for each infected 
quarter. "Based on the study w e' re 
now analyzing, the figure may be 
in the 1,150- to 1,350-pou nd 
range ," Johnson says. 

Johnson's research confirms 
earlier assessments of the 
economic importance of masti tis. 
In the early 1970s, Experiment 
Station researcher George Marx 
found that quarters with persistent 
(chronic) mastitis produced 79 
percent as much milk as uninfected 
quarters, and quarters with new 
mastitis infect ions produced only 69 
percent as much. 

Teat Sealer Reduces Infections 
by Coliform Bacteria 

In another approach to the 
mastitis problem, veterinary 
scientist Ralph Farnsworth recently 
cooperated with industry 
researchers in developing an 
acrylic latex teat sealer that 



The new acrylic latex teat sealer effectively reo 
duces the number of new coliform infections 
when it is applied after each milking. 

effectively reduces new coliform 
infections. 

Although infections caused by 
coliform bacte ria are not as 
common as ot her types of udder 
infections, they can be severe in 
individual cows and herds and can 
cause devastating losses. 

Farnsworth found that 
conventiona l disinfectant teat dips 
that control ot her types of 
bacterial infections did not reduce 
col iform infections. The new teat 
seale r, w hich is app lied after each 
milking, helps solve the problem. 
In evaluations in coo perat ing 
farmers ' her ds, 75 percent fewer 
coliform infections w ere fou nd in 
teats rou tinely dipped in the sealer 
than in the teats that w ere not 
treated . "The teat sealer is valuable 
since it's a prevent ion rat her th an a 
cure," Farnsworth notes. 

He and his coworkers are also 
refining a new bulk tan k 
mo nitoring system that t hey 
devel oped. In t he new system, 
samples are taken from the bu lk 
tank in w hich the milk f rom a herd 
is temporarily stored on the farm . 
The number of spec ific types of 
bacteria in the samples assoc iated 
w ith certain ty pes of mastitis and 
other conditions, such as poor 
sanitation, are then determined. 
This gives a reading of the herd 's 
overa ll udder heal th. 

" This is easier and less 
expensive than other m onitoring 
systems: ' Farnsworth says. The 
new system wi ll all ow farmers to 
determine the extent of mast it is
related product ion losses, help 
evaluate control procedures, and 
serv e as an "early wa rn ing 

system" to detect mastitis 
problems before they become 
wi despread in a herd. 

Farnsworth has also studied 
the relationship of teat-end lesions 
to mastitis. He .found that a minor 
callus of t he teat end does not 
cause udder infections. However, 
lesions involving breaks in the skin 
surface are more likely to cause 
mastitis. These lesions can be 
caused by a number of factors. 
Two important ones are using 
excessive vacuum levels in the 
milking mach ine and fai ling to 
remove the milking mach ine soon 
enough after milking is completed. 

Leaving the milking machine 
on the cow too lo ng is more likely 
to happen in a poorly organized 
mil king routine, according to dairy 
scientist Bob Appleman . His study 
shows that too much time spent 
per cow is not only inefficient, but 
also may encou rage practices that 
cause ma stiti s. For exa mple, 
excessive "stripping" with the 
milking machine-trying to get the 
last drop of m il k f rom the cow-is 
a common problem. Appleman 
says mast it is can be reduced if the 
person who milks follows a well
organized milking routine. 

Voltage Problem Contribute s 
to Production Losses, Mastitis 

Appleman has ident if ied a new 
pro blem, technically called 
" excessive neutral-to -earth 
voltages." When this phenomenon 
exists, cows entering a milking 
parlor receive a mild electrical 
shoc k. Although this "slight 
tingle" is not dangerous, it can be 
physically discomforting enough 
that cows can be rel uctant to enter 
the milking parlor. They also may 

become very nervous and refuse 
to completely "release" their milk. 
Severe production losses and 
mastitis problems may result . 

Ag ricultural engineer Harold 
Cloud, who is working with 
Appleman and electrical engineer 
Vernon Albertson, says the voltage 
problem is prevalent in milking 
parlors and has been identified in 
some stanchion barns. " We 
average about a half dozen cal ls a 
week from farmers in Minnesota 
and other midwestern states," he 
says. " It' s a serious problem fo r 
some farmers. " 

Cloud, Appleman, Albertson, 
Farnsworth, and agricultural 
engineer Robert Gustafson hope 
to research the voltage problem 
further to seek practical solutions 
if funding becomes available. 

Experiment Station scientists 
identified another factor that 
contributes to mastitis when they 
compared two types of mil k 
pipeli nes used in tie-stall barns. 
They found that teat damage was 
about twice as frequent with 
convent ional pipelines that are 7 
feet above the stall platform than 
with " Iow" pipelines that are only 
6 inches above the platform. This 
is because the vacuum must be 
set higher to raise milk from the 
milking machine to the high line. 

In all, about a dozen 
Exper iment Station scientists have 
worked on mastitis prob lems over 
the past several years, helping 
reduce a multi-mil lion-dollar 
annua l loss to Minnesota's dairy 
farmers while improving the 
quality of dairy products available 
to con sumers. 

-Jack Sperbeck . 
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Creating 
an 'Eagle Ethic' 

Although nesting and the dev elopment of th e 

young is monitored by airpl ane fli ghts ov er the 

nest , eag le nestlings in t he st udy area com e in 

closer cont act w it h human s w hen th ey are 

banded and colormarked. 
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SINCE THE TURN of the century , 
th e bald eag le po pulat ion has 
declin ed until tod ay the species is 
considered endangered in ma ny 
stat es and threate ned in 
M innesota. Con cerned cit izens 
have t ried to prot ect th is 
vulner able rapto r, but on e 
prob lem has been that it 's difficult 
to protect something about w hich 
li ttl e is know n. 

That 's w hat w ild life eco logist 
Dan Frenzel found w hen he began 
stud ying the bald eagl es of the 
Chippewa National Fore st (CNFl in 
1969. CNF personnel knew that 
eag les needed protection , 
especially du rin g nesting . But th ey 
w ere ham pered by insuff icient 
in for mat ion abo ut the resident 
bald eag le popu lation, its 
territo rial habits, and requiremen ts 
for nesti ng success. 

Frenzel says th ere wa s a need 
for sound forest-eagle man age
ment. "During th e f irst six years 
of research, we didn't see many 
yo ung eagles returni ng to th e 
forest, even th ou gh in most 
spec ies yo ung birds return to 
areas w here th ey we re hat ched. " 

Th is led Frenzel and his 
coworkers to cooperate w it h th e 
U.S. Forest Serv ice in gatheri ng 
inform ation on nest ing eag les in a 
400-square-m ile area of the north
cent ral M innesota fo rest. Th ey 
helped locate nests, bringing th e 
tot al know n CNF eag le nests 
to 201. 

In t he CNF, eagles com monly 
bui ld nests in tall red or white 
pines or aspens wi thin one -fourth 
mile of a major wa te r body. 
Frenzel 's gro up found that a pair 
usua lly occupies a traditional 
terr ito ry or breeding site each 
spring , w hich may contain as 
many as four nests. 

The CNF is th e summer home 
for about 100 breeding pairs of 
bald eagles. After returning to a 
nesting territory in spring, each 
nesting pa ir conducts what Frenzel 
calls a " close and somet ime s 
bizarre courtship." Ordinarily , th e 
female lays one to three eggs 
before m id-April. 

Frenzel recalls flying over a 
nest in which an eagle w as 
in cubat ing eggs on Apri l 1. Th e 
tem perature wa s w ell belo w zero 
Fahrenheit. "If th at hen had been 
spooked off her nest under those 
conditions, the low temperature 
likely w ould have killed the 
em bryos in a very short time," he 
says. 

What " spooks" a nesting 
eag le? Frenzel and his stu dents 
found that act ivities such as 
snow mobiling, logging, berry
picking-even landing a boat close 
to the nest t ree- could disturb 
eag les' bre eding act iv ity . 

" Logg ing and these other uses 
are im portant and needed in th e 
CNF, but w e found that under 
certain conditi on s th ey can be 
det rim enta l to eag le nesting 
success," Frenzel adds. " It has 
been an important part of our 
work to he lp dete rm ine under 
w hat condit ions d isturbance can 
be det rimental. Forest Servi ce 
personnel can apply this 
informati on to th eir forest -eag le 
management pr oposals." 

A signif icant result of th e 
research is improved nest 
protection regulations. Before 
1974, logging and other act ivit ies 
were permitted near nest s in 
March, w hen some eagle s we re 
nesting, and in August, w hen 
some young had not yet left th e 
nests. Studies of nest site 



conditions by B. G. Juenemann, 
nesting and postfledging behavior 
by J. V. Kussman, and Frenzel 's 
observations led to a revised 
policy that restricts human activity 
within specific distances of the 
nests. Since the new buffer zones, 
with radii as much as twice as 
great as the old, were established 
in the CNF in 1974, they have 
been adopted throughout the 
Forest Serv ice's Eastern Region . 

Frenzel 's group found that 
some eagle pairs appeared more 
to lerant of disturbances than 
others. For instance, one pair 
nests near a heavi ly used railroad 
track. Some, however, seem much 
more sens itive to human act ivities 
or habitat changes. Th is prompted 
the Forest Service to dra w up a 
detailed management plan for 
each eagle territory, taking into 
cons ideration the University 
researchers' findings on certain 
eagles' responses to various types 
of human intrusion, data on perch 
tree and feeding area locations, 
flight patterns, and movements of 
adult and juvenile birds. No sto ne 
was left unturned. Graduate 
student M ike Pramstaller even 
studied the nocturnal act ivities of 
nesting eagles and their young 
with a night scope. Jim Fraser 's 
graduate f ield w ork continues to 
study eag le respo nses to certai n 
human disturbances so Forest 
Service personnel can improve 
management plans. 

Today, approximately six times 
as many young eagles return to 
the CNF than before 1976, Frenzel 
says. He and his students have 
banded or colormarked 178 eag les 
as nestlings since 1969, and these 
birds supply valuable in formation 
on local movements, migration, 
and mortality. 

One CNF supervisor has 
credited the work by Frenzel's 
group wi th help ing create an 
"eagle eth ic" among loggers, 
Forest Service personnel, 
residents, and visitors to the area. 
More people are becoming aware 
of the awe-inspiring birds. Some 
are learn ing about their life 
history, nesting biology, and 
habitat needs. They see the bald 
eagle as an irrepl aceable resource 
that must be protected-not 
necessarily by eliminating all 
recreational and logging 
activities-but through sound 
forest-eagl e management. 

-Kathy Frank Chesney 

Agility and some fortitude are req u isites when 
researchers cli mb t he nest t rees in the Chippewa 
Nation a l Forest to mark the yo ung eagles. The 
nests are commonly bu ilt in tall pines or as pens . 

MINNESOTA SCIENCE. WINTER 1980 7 



8 MINNESOTASCIENCE. WINTER 1980 

ITS PEDIGREE can be abbreviated 
Lodi 2xMn65B1286. But farmers 
w ill call it by its common 
name-Moore. Moore is one of 
the two new oat varieties the 
Experiment Station released to 
certified seed growers in 1979 that 
will be widely available to farmers 
th is spring. 

A cool-weather, low-input crop, 

oats can be grown succes sfully in 
any county in Minnesota. That, 
along with its diversity of uses, 
makes oats an important crop. 
With Moore and Benson, the 
other new variety, farmers can 
expect yield increases of at least 
10 and 5 bushels per acre, 
respectively, over older varieties. 
In addition, Moore is especially 



superior for disease resistance. 
The release of Moore and 

Benson signals the coming of age 
of Minnesota's oat breeding 
program. It also signals additional 
income for the state's farmers, an 
estimated $125,000 for certified 
seed growers in 1979 alone, and 
more for oat growers in general 
as usage of the new varieties 
increases in coming years. 

Minnesota harvests more oats 
than any other state, but until 
recently most of the varieties 
farmers planted were developed in 
other states. Now , Moore, Benson, 
and Lyon, which wa s released 
earlier, form an impressive cadre 
of Minnesota varieties. When 
researchers release an early
mafuring variety soon, Minnesota 
will have a wide array of 
homegrown varieties. 

But it's hard to say exactly 
how long th at will be- may be two 
or three years. Developing a 
successfu l new variety can take 
anywhere from eight to 12 years. 
For instance, plant breeder Deon 
Stut hman came to Minnesota to 
head the oat breeding program in 
1966. One year later he made the 
final cross for Moore. Now, more 
th an a decade later, the variety 
w hich evo lved fr om that cross w ill 
become w idely availab le to 
M innesota farmers. 

A Tradit ion of Cooperation 

So, the sto ry of Moore or 
any other variety is one of 
considerable investment of people 
and resources. It's im portant that 
al l resou rces be uti l ized to thei r 
maximum, and Minnesota has a 
good record in that regard, 
especial ly among agronomists and 
plant pathologists . 

"It dates back to H. K. Hayes 
and E. C. Stakrnan," says retired 
plant pathologist Matthew Moore, 
who used to head part of the 
program. "They could sure be an 
antagonistic pair, but they had 
sense eno ugh to cooperate. They 
w ere both dedicated to the work 

of th e station, and they estab
li shed a tradition here at Minne
sota you don't see lots of p laces." 

Stuthman agrees: " I've never 
inoculated a plant for crown rust 
and Matt has never made a cross. 
We pride ou rselves on that and 
respect and depend on each 
other's contributions." 

Since Moore's retirement, Paul 
Rothman of the U.S. Department 
of Agriculture's Science and 
Education Administration (SEA) 
Cereal Rust Laboratory, which is 
located on the St. Paul campus, 
has assumed responsibility for all 
work associated with crown rust 
and stem rust. Plant pathologist 

Above : Deon Stuthrnan, plant breeder and head 
of the oat breeding program . regularly visits 
James Stage. a senior research plot technician. 
who makes hundreds of controlled crosses in 
the greenhouse. 

At left: With a tweezers, Stage removes the an 
thers from an oat flower to prevent se lf-po lli
nation . Later, he will transfer pollen from an 
other plant to the female port ion of the emas
culated flower to complete the cross. 
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Roy Wilcoxson han dles th e testing 
for smut resistance. 

Stuthman brin gs the team 's 
efforts into focus wh en he mak es 
the crosses. " First, w e have to 
know how th e crop is bein g 
gr own in Minnesot a and what the 
pro blems are in order to establish 
desirable goals and traits to loo k 
for," he says . Next, Stuthman 
surveys the pla nt materia l to see 
what's avai labl e and how it mi ght 
be used to help achi eve those 
goals. Here, another member of 
t he tea m, SEA genet icist Howard 
Rines, plays an important role. His 
assignment is to develop new 
parental material w hich w ill serve 
as a good breedin g program base. 
Stuthman initiates the crosses, 
examines the pro genie s fo r th e 
desire d characterist ics, and begi ns 
the screening process. 

" Tradit ionally, w e screen f irst 
for th e highly heritable t rait s for 
w hich genes, not the environment, 
cont ro l the expression . Th ing s like 

heigh t, ma turity, and di sease 
resistance are usuall y observed 
visually," says Stuthman. Other 
t raits, such as yi eld and protein 
content, involve a number of 
env ironmental factors and 
extensi ve, t ime-consuming test in g. 
Again, Rines is involved ; he 
coord inates the test ing evaluations 
from neighboring states. 

Seeking a Winning Combination 

Stuthman pre fers to w ork with 
many different crosses. "I could 
make 10 crosses of 5,000 progeny 
each for 50,000 plants," he says, 
"but I'd rather have 500 crosses 
of 100 each for that 50,000." He 
compares plant breeding to a 
poker game and describes the 
probabili ty that a preferred trai t 
w ill express itself similar to the 
luck of a draw. " My style is to 
keep as many possib ilit ies open 
as I can and not eliminate 
potenti al choices until I have to," 
Stuthman says. 

Matthew Moore, alt ho ugh ret ired, st ill pr ovides valuable expert ise in the oat breeding program. 
Here , he t rims an oat plant to check it for crown rust . 
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Progression in the oat breed ing 
program can be illustrated with 
two t riang les, one of wh ich is 
inverted. The triang le with the 
broad base represents the number 
of pIants to be tested ; each yea r 
the number becomes smaller as 
the screening cont inues. The 
inverted triangle represents th e 
extensiveness of the test ing; each 
year it increases as more 
desirab le material is ident if ied. As 
the number of traits receiv ing 
attention increases and fewer 
plants meet the selection criteri a, 
more sophist icated test ing 
techniques are used . Extensive 
resources are not committed until 
some highly prom is ing material 
has been identified . 

At various stages in a pl ant 
breeding program, dis ease 
concerns become paramount. To 
develop an agronom ically sound 
variety with no resistance to 
crow n rust, stem rust, or smu t 
would be of little value to 
M innesota farmers. 

A case in point con cern s the 
variety Froker. Not long ago, it 
was the most widely grown oat 
var iety in Minnesota. Suddenly 
and un expectedly, a new race of 
smut attacked th is previously 
resistant variety, and farmers 
began to report damage. However, 
they wil l not con tinue to suff er 
extensive losses because station 
scientists were able to provide 
them with Lyon, Benson, and 
Moore-smut-resistant varieti es 
that are as good or better in yield 
and other important characterist ics 
than Froker . 

A Test That Ensures Resistance 

Roy Wilcoxson tests for smut 
primarily by inoculating advanced 
lines in the laboratory. Seeds are 
placed in test tubes, then covered 
w ith smut spores suspended in 
water. By placing the test tubes in 
a vacuum chamber, the spores 
are forced under the hu lls of the 
oat seeds, inoculating them in a 



fashion more intense than wou ld 
occur in nature. 

The inocul ated seeds are 
planted in the field in the spring 
and handled as a regu lar oat crop 
until head ing . At tha t t ime, the 
smu t fungus consumes the heads 
of susceptib le plants. These tests 
create ideal condit ions for the 
disease and load the case against 
a line. Wilcoxson estimates that a 
lin e that shows no more than 25 
percent infection when tested in 
this manner w ill rema in resistant 
under normal f ield con dit ions. 

Wil coxson gathers inocul um 
from thro ughout M innesota and 
neighboring state s to test fo r 
resistance to as many races of 
smut as possib le. 

Chem ically tr eat ing seed of a 
suscepti ble va riety to con tro l sm ut 
costs, on the average , 50 cents 
per bushel. If those Minnesota 
producers w ho grew Lyo n, Moore, 
and Benson in 1979 had planted 
suscept ib le var ieties instead, it 
w ou ld have cost t hem nearly 
$90,000 had they elected to t reat 
t he seed to control smu t. 

Conditi ons are always 
changing. The oat program may 
be a long-te rm developm ental 
process, but it 's certain ly not 
stat ic. Researchers are cons tantly 
reassessing the situat io n. A recent 
survey indicated th at 30 percen t 
of al l oats grown in Mi nnesota 
are seeded w ith alfa lfa. Certa in 
alfa lfa var iet ies have been 
observed to adversely affect oat 
grain yield when the tw o crops 
are grown together. 

Mi nnesota scien t ists are 
conduct ing f ield studies of oats 
alfalfa interplanti ng to learn about 
the interacti on of the two crops 
and to set goals to deve lop better 
compan ion varieties. Some 
crosses already have been made 
w hich may survive the rigo rous 
test ing pro gram and emerge in 
due course as superior compan ion 
varieties. 

- Gail McClure 

Once-Unpopular Theory Gains Acceptance 

WHEN HE PLANTED th e buckthorn nursery on the St. Paul 
cam pus, Matthew Moore was considered by many to be a bi t 
of a thorn hi ms elf . But that was in 1953. Since then, he's 
show n th at the nursery can be an effective screening 
mechanism for developing oat variet ies that have a more 
generalized and lasting resistance to crown rust. 

The crown rust fun gu s, a major threat to susceptible oat 
varieties, accomplishes its sexual cycle on young, expanding 
buckthorn leav es. About the time Moore w as establishing his 
buckthorn nursery, some states w ere try ing to eradicate 
buckthorn and other species, such as barberry, that serve as 
intermediary hosts for cereal rust d iseases . The rat ionale w as 
to stop perpetuatin g the rusts by destroy ing the alt ern ate 
hosts. 

However, Moo re d id n't see it exact ly that way. He figured 
tha t the geog raph ic isolat ion of the test plots on campus 
w ould significant ly redu ce any threat the buckthorn bushes 
might pose to com merc ial oat fi elds. In add it ion, he felt it w as 
desirable, pract ically speak ing , and imperati ve, scientifica lly 
speak ing, to see w heth er a more last ing kind of resistance to 
crown rust could be found. So, he planted the bushes. 

Prior to the 1950s, plant pathologists tended to select for 
resistance to the most v irulent races of crown rust. Wh ile an 
oat variety would be highly resistant to a particular race, new 
races we re alw ays evolving and th e variety would usu ally be 
highly suscept ib le to th em . It became a cont inuing battle fo r 
scientists to stay ahead of new races of the disease. Moore 
w anted to find parental material that could provide resistan ce 
to more-or perhaps all-races of crown rust. 

To do thi s, he proposed to let nature have her w ay. In the 
bucktho rn nu rsery, he created an environment in which th e 
rust fungus could hybri di ze readily and in which breeding lines 
of oats could be tested again st more of th e pot enti al virulence 
of the di sease. M oore thought the University ought to know as 
quickly as po ssibl e if th e fu ngus had the potential of 
developing races for wh ich no resistance cou ld be fo und. 

As he pursued his w ork, M oore invi ted scien tists from othe r 
states and th e U.S. Department of Ag riculture to send him 
breedi ng lines of oats for test ing. Many did , and among those 
li nes we re some that had a mod erate level of resistance to all 
the races of crow n rust in the buckthorn nursery . Tho se lines 
have remained resistant ov er th e years and have been used as 
pare nts for several new vari eties. 

Wi th the bu ckthorn nursery, whi ch at last count contained 
54 races of crown rust, Moore achi eved his goal of diversity in 
the fungus. And, by using the nursery for a source of crow n 
rust inoculum, he w as able to id entify breeding lin es of oats 
that had broader eff ective res istan ce. Appropriately, the new 
Minnesot a oat variety that exhibits considerabl e generalized 
resistance to cro wn rust has been dubbed " Moore." 
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Cryopre ervation May Breathe� 
New Life into Fisheries� 

Freezing slows the sperm at o zoa's biochemical 
processes so much that they can be preserved 
al ive fo r years in tanks of liquid nitrogen at 
minu s 320 degrees F. 
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"WE ARE reproduct ion people," 
E. F. Graham says of himself, the 
seven graduate students, and two 
technicians who work in the 
Animal Science AI (artificial 
insem ination) laboratories. 

Graham, a reproductive 
physiologist, heads a team that 
conducts basic research on the 
cryopreservation-storage by 
extreme cold-of living animal 
gametes, spermatozoa and eggs. 

For the past three years, he's 
headed a project financed by the 
Nat ional Sea Grant Act that could 
have great importance for 
Minnesota and the nation. It 
involves the cryopreservation of 
the spermatozoa and fertilized 
eggs of f reshw ater fish. 

The research could keep 
M innesota's five t rout and 15 
wa lleye hatcheries busy the year 
' round. It would also make more 
fish available for stocking, which 
Graham sees as a way of possibly 
restoring the Great Lakes' fish 
levels to those of 40 years ago, 
"when commercial fishermen were 
really busy. " 

Charles Burrows, director of 
the Division of Fish and Wildlife 
of the Department of Natural 
Resources (DNR), says Graham's 
work could have a tremendous 
effect on aquaculture. "It could 
enable us to reduce the number 
of brood stock on hand and 
engage more in experimentation-

crossbreeding to develop (faster
growing) hybrids, for instance," 
he says. 

"Freezing fertilized eggs will 
free fish culturists from the 
necessity of scheduling their 
seasonal work around the natural 
spawning seasons," Burrows adds. 
"It also means larger fish could 
be used for stocking lakes, and 
this size advantage over natural 
predators could in crease the 
survival rate. 

"Being able to haul fertili zed 
eggs out of the drawer when 
needed boggles the m ind. In the 
shellfish market, for instance, 
staggered lots could mean that 
shellfish would be availab le year 
around. What a breakthrough th at 
would be!" 

It w ou ld also solve a problem 
that arises when male and female 
fish of the same species do not 
ripen simultaneously, a situation 
that not only reduces greatly the 
total possible offspring, but also 
can mean a hatchery's losing an 
entire year's production of a 
species. With frozen spermatozoa 
on hand, a female's eggs can be 
fertilized whenever she spawns, 
either by her own or another 
species. 

W ith a special license f rom the 
DNR, Graham and his fellow 
researchers capture wild fish from 
which they "milk" or squeeze 
spermatozoa and eggs. Each 



Graduate student and Sea Grant trainee Dave Erdahl takes a grip on a male lake trout as reproductive physiologist E. F. Graham prepares to insert one end 
of a mouth aspirator in the fish's vent . Graham will then "milk" the ripe male of spermatozoa, which will be processed and frozen until needed to 
fertilize eggs. 

species' spawn ing season lasts 
about two weeks, with lake, 
brook, brown, and rainbow trout 
followed by walleyes and northern 
pike, then bass. The fish are kept 
in tanks of dechlorinated 
Mississippi River water cooled to 
approximately the temperature of 
each species ' natural habitat. 

The researchers have achieved 
a first by maintaining 80-90 
percent fertility in the spermatozoa 
they've frozen. Before they can be 
stored indefinitely in tanks of 
liquid nitrogen at minus 320 
degrees F, the spermatozoa 
undergo numerous steps. Critica l 
to success is keeping the 
spermatozoa, which have a life of 
only 17-25 seconds when activated 
by water, inactive. 

The researchers first place 
them in a hypertonic solution to 

minimize absorption of water. 
Then the spermatozoa are diluted, 
treated with a cryoprotective 
agent, and the live ones are 
separated from the dead by 
filtration. This enables the 
researchers to count and keep 
track of the number of live 
gametes in each lot by computer. 
They are then frozen, slowing 
down their biochemical processes 
until the day when they will be 
thawed, reactivated, and used to 
fertilize eggs . 

Successfully freezing the 
fertilized fish eggs is more of a 
challenge. Graham says he's had 
some develop after being frozen 
to as low as minus 13 degrees F, 
but this is not cold enough for 
long-term storage. 

The problem, he explains, is 
getting the eggs, which are many 

times larger than the microscopic 
spermatozoa, to absorb enough 
cryoprotective agent to protect 
them from intense cold. The 
researchers continue to work on 
this problem. 

The researchers undoubtedly 
owe much of their success with 
fish to Graham's 29 years of 
experience at the University. 
During this time, he's worked with 
many species-eattle, swine, 
sheep, turkeys, rabbits, even 
elephants. His work, financed by 
the Experiment Station and private 
concerns, such as the Minnesota 
Turkey Growers Association and 
the Minnesota-Wisconsin Bull 
Stud , has created a solid base 
of knowledge for research into 
new species, including Minne
sota's gamefish . 

-Mary Kay O'Hearn 
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New Pers ectives 
on Juvenile Delinquency 

TO SOME, THEY ARE a "lost 
generation," cruising along on 
drugs and alcohol, without values, 
or a sense of purpose. To others, 
they are much the same as 
always: at times rebellious, at 
times idealistic, but basically no 
better or worse than in the past. 
Still others w ould call them better 
and brighter than ever before. 

In a world that 's bent on 
accumulating answers, there's still 
no consensus about kids . Almost 
anyone who's had anything to do 
with them has his own idea about 
kids and what makes them do 
what they do. 

But while some scientists st rive 
for definitive answers about youth, 
a few University of Minnesota 
researchers have chosen another 
kind of mission. Several staff 
members of the Center for Youth 
Development and Research (CYDR) 
are simply loo king at young 
people through a lot of different 
"eyes." 

"I'm trying to understand 
rather than explain the everyday 
world of kids," says Michael 
Baizerman, a researcher at the 
center. He feels there is no single 
reality about kids; all people 
perceive them a bit differently and 
act accordingly. So Baizerman 
feels it makes a lot of sense to 
examine some of these frames of 
references and see how they all 
fit together. He and several 
colleagues are trying to explore 
various issues from both adult 
and you thful perspectives. 

Approach Requires 
Diverse Methodologies 

Such a nontraditional approach 
has required that some 
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nontraditional research 
methodologies be employed. So, 
along with the more typical 
samples and statistical analyses, 
the CYDR staff is using such 
things as content analyses of 
printed material and one-to-one 
interviews. One of the more 
effective and innovative techniques 
that has evolved has been the 
Minnesota Youth Poll. This 
ongoing poll gives teenagers 
throughout the state the oppor
tunity to comment on topics of 
relevance to their lives (see "Poll 
Reveals Youth's Views," Minne
sota Science, Vol. 33, No.3). 
It is one of the few polls ever 
attempted to provide information 
about how teenagers see youth
related issues. 

A lthough the data generated 
from this "many-eyed" approach 
may not always look like typical 
research results, they are yielding 
valuable insights. Exactly what 
kind of insights is evident in two 
recently completed projects related 
to juvenile delinquency. 

Del inquency has been of 
increasing public concern and 
discussion during the past few 
years. Because so many people 
w ho make decisions that affect 
youth get much of their 
information about youth from the 
press, Baizerman decided to 
examine closely the images of 
delinquency newspapers present. 
With the help of several graduate 
students, he looked at the 
headlines, news stories, and 
editorials related to delinquency in 
more than 1,000 ed itions of four 
major Twin Cities newspapers. By 
cross-checking data from the 
papers with Minnesota Department 
of Corrections data, he was able 

to see a relationship between 
what was reported and what 
actually happened. 

Newspapers Tend to Report 
Only Most Severe Acts 

"One of the most striking 
things we found was that even 
though, technically, many types of 
acts, such as truancy and running 
away from home, come under the 
term 'delinquency: the papers 
tended to report only the most 
severe acts," he says. "Since 
violent acts represent a very small 
proportion of total delinquent acts, 
a slanted view of delinquency is 
being presented to the public." 
Baizerman points out that one 
reason for this bi as is the way 
data about delinquency are 
collected. Only arrest and court 
statistics are compiled; relatively 
minor delinquent acts generally go 
undocu mented. 

Baizerman is also intrigued by 
the language used in the stories. 
He found that adults ten d to be 
discussed in neutral or positive 
terms while teenagers are typica lly 
described in neutral or more 
negative terms. "Loaded" words, 
such as "hard core" and 
"detention facility," were found 
often and these probably help 
shape people's thinking about 
delinquency. 

Baizerman also notes that news 
stories rarely seemed to put 
delinquent actions in the context 
of the normal youth development 
process. What adults often term 
delinquent behavior, kids often 
see as fairly normal and routine. 
"There was a thinned-out, 
watered-down version of kids in 
the papers," he says. 



The second project was a 
Minnesota Youth Poll on 
delinquency and reputations 
conducted by Diane Hedin, CYDR 
assistant director. She asked 900 
teenagers how they perceived 
reputations and delinquency and 
was surprised by some of the 
things she found. 

"The kids seem to be as 
expert as the experts," she 
observes. "For example, they are 
remarkably sophisticated and 
knowledgeable about the causes 
of delinquency." The youths 
polled were able to cite multiple 
causes for delinquency and these 
correlated strongly to established 
adult theories about delinquency. 
Hedin's not entirely sure how they 
come by these ideas; but when 
t hey discuss issues that are a part 
of their everyday lives, they 
exhibit an enormous reservoir 
of knowledge. 

Adolescents' Views Are 
Fairly Traditional 

However, probably the most 
significant find ing from the poll 
w as that young people seem to 
have fairly traditional views of 
delinquency-ones that parall el 
the images of delinquency found 
in the papers. Though the 
prevailing popular view seems to 
be that kids are "different" today, 
the poll showed that this is 
probably not true. 

"Minnesota teenagers-far 
from being rebellious challengers 
of the conventional order-have, 
for the most part, accepted and 
incorporated its rules and values," 
Hedin says. "The difference 
between adult and youth views 
seems to be a matter of degree 
rather than substance." Like 

adults, the teenagers have a 
negative, stereotyped idea of 
delinquents and appear to treat 
them much the same as adults do 
-with avoidance and disapproval. 
These traditional values and views 
were evident in polls on other 
topics as w ell. 

One thing that came out 
strongly from the newspaper 
study was that delinquents were 
most often presented as males. 
Interestingly, teenagers expressed 
the same belief. Girls were rarely 
mentioned as being involved in 
serious violent acts by either 
teenagers or the papers. Also, 
teenagers suggested that boys got 
bad reputations by engaging in 
delinquent acts, but girls gained 
bad reputations by violating 
sexual mores. 

"I find this interesting be
cause national statistics show that 
girls are increasingly becoming in
volved in crime;' says Hedin . "You 
might say that the old double 
standard is alive and well." 

Hedin was a bit surprised to 
discover the degree that 
delinquent acts are intentional. 
According to poll respondents, 

kids often try to get bad 
reputations to gain attention, a 
superficial popularity, and a 
certain measure of freedom. 
"Comments from the poll suggest 
that delinquency and bad 
reputations are not entirely 
accidental," she observes. 

Baizerman and Hedin are 
involved in other projects which 
relate to delinquency. Baizerman 
has been investigating teenage 
prostitution and how people use 
statistics to make decisions that 
affect young people. Hedin has 
been involved with a national 
assessment of off-campus 
experiences for youth. These 
efforts should help provide other 
perspectives on young people. 

Though we may be living in a 
"youth culture," there are still 
many things we don't know about 
young people. But researchers at 
the University of Minnesota are 
finding that through a mixture of 
old and new research 
methodologies, they can start to 
understand how teenagers see the 
world and how the world sees 
them. 

-Linda J. Camp 
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Science Notes� 

NEW VARIETIES RELEASED 

The Agricultural Experiment 
Station named and released two 
new field crop varieties in 
February, Minsum proso m illet 
and Minoka adzuk i bean . Both 
resulted from work by agronom ist 
Robert G. Robinson. 

Minsum white proso millet is 
the only white proso millet with 
effusum-type panicles or heads. 
The seeds are borne on long, 
spreadinq branches evenly 
distributed around the open 
heads , a characteristic that may 
hasten drying in the field and 
possibly eliminate the need for 
art if icial drying. 

Minsum also matures about a 
week earlier than Minco, a white 
proso millet now grown in 
Minnesota. Its seeds are 11 
percent heavier than those of 
Minco, wh ich shou ld make it 
particularly attractive to buyers for 
the bird feed indust ry. 

Minoka is t he fi rst adzu ki bean 
var iety to be deve loped in the 
United States . It is the largest
seeded adzuki variety, with an 
average seed weight 29 percent 
greater than recent Japanese 
introductions. This should make it 
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particularly well suited for the 
manufacture of high-quality an, a 
sweetened bean paste which has 
potential for export to Japan. 

The Experiment Stat ion wi ll 
maintain breeder seed of these 
two new variet ies. Qua lified 
growers will be able to obtain 
foundation, registered and certified 
seed from the Minnesota Crop 
Improvement Associat ion. 

QUALITY OF LIFE UPDATE 

More results are emerging 
from Minnesota's quality of life 
research project which was 
described in the fall 1978 issue of 
Minnesota Science. According to 
design professor Hazel Stoeckler, 
the project leader, data from the 
housing portion of the study may 
provide a usefu l baseline for 
monitoring levels of satisfaction 
wi th the housing environment for 
a significant segment of the 
popu lation. 

The study sample included 
fami lies in one metropolitan and 
one non-metropolitan area of 
Minnesota. To date, f ind ings show 
that more families of the type 
studied are satisfied than 
dissatisfied w ith their housing. 
This indicates, in general, that the 
housing market in both metro and 
non -metro communities is fulfilling 
family housing norms. 

People in the lower 
occupational status group feel that 
housing is of more importance in 
their lives than do people in the 
higher occupational status group. 
However, members of another 
subgroup, who feel that housing 
is unimportant, may need housing 
alternatives that require less of a 
fam ily's t ime, energy, and income 
in relat ion to other priorities of 
life style. 

The in-depth study of resi 
dential exterior as a component of 
housing satisfaction and values 
revealed that satisfying external 
qualities are an important aspect 
of people's homes, regardless of 
occupational status, income, family 
size, age of husband, and place of 
residence. The data strongly 
suggest that landlords and public 
agencies involved in the housing 
market should give attention to 
users ' needs for a satisfying 
outside of home. 

Stoeckler fee ls that in the near 
future energy problems may 
requ ire new designing and 
rehabili tating of housing which 
will produce quite different 
appearances in structures and 
their relat ionships to sites . 
" Knowl edge of our cultural norms 
w ith respect to the qualities of 
homes may help us to 
successfully fulfill the housing 
needs of families, " she says. 
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