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Russian Sheep Bring Diplomacy to the Barn 

T o animal breeders, importing
 
foreign stock often seems as dif

ficult an international maneuver 

as arranging a medium-range missile 
treaty. But experiment station animal 
scientist William 1. Boylan has suc
cessfully done it- twice. 

In 1968, the University of Minnesota 
and the U.S. Department of Agriculture 
(USDA) were the first to import Finnish 
Landrace sheep (" Finnsheep") into the 
United States. Experiment station 
research on Finnsheep is partly respon
sible for Minnesota producers weaning, 
on the average, 123 lambs for every 100 
ewes- 24 more than the national 
average. 

The University was again in the 
forefront last February, when it imported 
six bred ewes and four rams of a Rus
sian breed, Rornanov, from Canada. Un
til then, there were only a few Romanov 
sheep in the United States. Boylan 
played a major role in the importation of 
both the Finnsheep and the Romanov. ports is a major constraint on the U.S. Boylan's research will examine the 

The USDA does not allow imports sheep industry because the industry is Romanov's potential for use in the U.S. 
of sheep from Europe into the United limited to the germ plasm that's already sheep industry. He explains: "We'll 
States because of concerns over scrapie, here. That's why we're excited about evaluate the breed's potential for 
a virus that affects the central nervous getting this stock; the Romanov may crossbreeding systems and we'll integrate 
sytem of sheep. prove to be an alternative to the Finn it into our out-of-season breeding ex

Boylan says, "The ban on direct im and an additional germ plasm source." periments, which are evaluating various 
"We' re interested in the Romanov germ plasm resources. After we've ex

for several reasons," Boylan explains. panded our population, we'll cross it 
" One is its reputed ability to breed out with the Finn and study the first- and 2 Tissue Culture Mutants 
of season. In Canada, it's been used to second-generat ion offspring to see Linked to "Jumping 
get a lambing every eight months, for whether the two breeds have a similar Genes" 
three lamb crops in two years. We're genetic basis for prolificacy. We've 
also interested in the Romanov because already begun trials to evaluate the 3 Looking at Color: Do 
it's prolific. Purebred ewes average about Romanov's milking ability." 

You See What I See? 3.2 lambs per lambing and half-bloods Boylan hopes that the Romanov will 
average 2.0 to 2 .25 lambs. In Europe, make a contribution to the U.S. sheep 

4 Getting Ready for the producers use it as we use the Finn- to industry as the Finn has. He says, 
"Graying" of Minnesota increase litter size. Then there's the "There was a lot of enthusiasm when 

Romanov's early sexual development; the Finn first became available. 
ewe lambs can be bred to lamb when 
they're II to 12 months old." Russian continued .on back page .. 



Biotechnologies Herald New Era for Agriculture
 
New vaccines to protect animals 

from diseases, plants bred to withstand 
stress induced by herbicides and animal 
growth hormones made in a laboratory 
are only a few agricultural applications 
of emerging biotechnological research . 

"Emerging biotechnologies will 
eventually have major economic impacts 
on the agriculture industry, on farm pro
duction and on food manufacturing and 
processing," says W. Burt Sundquist, 
agricultural economist at the University 
of Minnesota Agricultural Experiment 
Station. 

United States agriculture has moved 
through several major technological era s. 
says Sundquist, who studies the history 
of technological progress in agriculture 
and its economic effects. The mechanical 
era , 1920 to 1950, saw the transition 
from horsepower to mechanical power. 
Agricultural production increased while 
farm labor requirements decreased. Then 
came the chemical era from 1950 to 
1980. Chemical fertilizers , pesticides, 
and feed additives for livestock health 
further increased agricultural productivi
ty. Since the late 1920s and the begin
ning of hybrid corn, conventional plant 
and animal breeding technologies have 
made major improvements in genetic 
stock for both plants and animal s, and 
these technologies are expected to have a 
continuing effect on germ plasm im
provement. But, in the 1980s, American 
agriculture is entering a new 
technological era called biotechnology. 
Biotechnology include s genetic engineer
ing but it is more than that. It offers the 
potential for new diagnostic tools for 
agricultural research. It uses living 
organisms to make or modify products, 
improves plants and animals , and 
develops microorganisms for specific 

Veterinarian DGI'id M, Sherman admin isters {/II oral vaccine which prot ects calves against f ilial enteric 
colibaci llosis. Sherman and Molecular Genetics. Inc. de''eloped the vaccine with biotechnologv techniqu es, 

these new biotechnology products are 
likely to have and how profitable they 
will be ," he says. 

"Some economic impacts of 
research conducted by scientists today 
will be felt within the next 5 to 10 
years;' Sundquist says, but , "far greater 
impacts will happen beyond the year 
2000." 

One concern about the new 
biotechnology is that it will benefit the 
larger farms more than the smaller, thus 
~ """ ; .... .... •• 1 ""' ..~ h 1 , ~
 

According to Sundquist, 
biotechnology research promises United 
States agriculture more productive gains 
through lower costs in the future . "A 
greater variety of nutritional, wholesome 
and safe foods is expected to become 
available," he says. "A more stable sup
ply of agricultural products. new com
modities and products tor industrial 
market s. and a greater ability to compete 
in national and international markets can 
be part of the results of biotechnology 
r~ .'~  .. r.· h .. 

New Dairy Foods 
Research Center to 
Study Biotechnology 
Applications 

A research consortium between the 
University of Minnesota and South 
Dakota State University has been 
selected to receive a grant from the Na
tional Dairy Promotion and Research 
Board as one of six Dairy Foods 
Research Centers being established 
throughout the country. The cooperative 
Minnesota-South Dakota center will have 
operations on the schools ' St. Paul and 
Brookings campuses. 

The focus of the Minnesota-South 
Dakota research consortium will be to 
improve the processing, quality, and 
safety of dairy foods through 
biotechnology, says University of Min
nesota Agricultural Experiment Station 
food scientist Joseph Warthesen, who 
will administer the research center. Sta
tion food scientist Larry L. McKay will 
be scientific director at the University of 
Minnesota. Activities of the center are 
expected to start this summer. 

Funding for the $1.2 million 
Minnesota-South Dakota center will be 
provided by three major sources. The 
National Dairy Promotion and Research 
Board will contribute $400,000 annually 
for a minimum of five years . An equal 
amount has been pledged by organiza
tions in the dairy and food processing 
industry, including major suport from 
the Minnesota Dairy Promotion Council. 
The Agricultural Experiment Station has 
provided matching funds for the remain
ing one-third of the center budget. 

The new center will research many 
aspects of dairy food processing, quality, 
and safety. For example , researchers will 
studv accelerated cheese rineninc, the 



A new biotechnology product, for Sundqui st says this might not necessarily 
example, is used to treat calf scours in happen . " For example, the benefits of 
duced by E. coli bacteria, which occur improved seed corn or animal vaccine 
on a widespread basis in farms . Calves developed through biotechnology would 
are treated with the new product at birth be much more size neutral than the 
to create an immunity to the disease. mechanical advances of the earlier 
Sundqui st is working with graduate stu period. Some applications of 
dent Marie Walsh to do a benefit-cost biotechnology, however, will give addi
analysis of the product " to get a little tional economi c advantage to larger, bet
better feel of how broad-based an impact ter financed producers." 

But biotechnology will also raise 
important public policy issues. In the 
future, emerging biotechnologies will 
probabl y have an impact on environmen 
tal, health and safety, and food supply 
issues. Sundqui st says the resolution of 
these issues will be important deter
minants of the future of agricultural 
biotechnol ogy. 

-Beth Russell 

potential ror new row-cnotest erot darry 
foods through development of special 
bacterial starter cultures, rapid methods 
for detection of salmonella bacteria in 
dairy products, and new uses for milk 
components and derived ingredient s, says 
Warthesen. 

-Jennifer Obst 

Service Industry, 
Wage Inequality 
Grow Together 

The serv ice industry is the most 
rapidly growing economic sector in the 
United States. Growing with it, says ex
periment station rural sociology re
searcher Joel Nelson, is wage inequality 
between men and women . 

In the service sector, he says, "men 
appear to be assigned to high status jobs 
and high earn ings and women to low 
status job s and low earnings. In this 
sense, these services appear to be 
economically more profitable for men 
than women ." Nelson analyzed 1980 
U.S. census data from 130 metropolitan 
areas with populations greater than 
250,000. Statistics showed that on the 
average, female workers earn 60 percent 
of the income of male workers. 

Further analysis showed that men 
are more frequentl y employed than 
women in the higher paying parts of the 
service sector- in the producer services 
such as finance s, insurance, adverti sing 
and auditing . Women, on the other 
hand, are more frequently employed in 
the lower paying positions of the service 
economy, such as the distributive sector 
with many workers in retail trade, and 
in social services with many women in 
health services. 

-Jennifer Obst 

Tissue Culture Mutants Linked to 'Jumping Genes'
 
Researchers working with plant Plants regenerated from tissue albino, or striped . The researchers have 

tissue culture have puzzled over the culture or their progeny had many more identified at least 45 different, easily 
unusual number of mutations seen in mutations than the originals. For exam identifiable mutations that trace back to 
regenerat ed plants or their progeny. Now ple, their seed kernels were mottled or a single gene. 
University of Minne sota Agricultural Ex shrunken, or the plants were dwarf, What' s more , the longer cells were 
periment Station cytogeneticist Ronald L. in tissue culture, the more likely 
Phillips and his students have helped ex regenerated plants would show muta
plain the mystery by linking tions. " Our estimates are that if you 
chromosome breakage during tissue grow these tissues in culture for four 
culture and so-called "j umping genes." months, for every two plants brought out 

Phillips is part of an interdisciplinary of tissue culture, you will get one plant 
team of researchers from the College of exhibiting mutation s in its progeny. If 
Agriculture and the College of you leave the cells in culture for eight 
Biological Sciences which has been stu months that rate goes up to 1.3. And 
dying the molecular biology of plants these are ju st types that are controlled 
since 1973, with the goal of introducing by a single gene and can be easily 
improved traits such as disease observed. So for every one you can see, 
resistance . The team has grown from an there are many that don't express 
original group of 5 to 14 researchers, them selves visibly," Phillips says. 
and the scope of their research , begun Something else was being observed 
first with com , now also include s other as well. The cells showed a surpri sing 
plants such as oats. number of broken chromosomes, 

The tissue culture process has been something not very comm on in a norm al 
part of their research since the early plant. Looking at both oats and corn , 
1970s, when they were the first to the researchers found 20 to 30 percent 
regenerate a corn plant from tissue of the plants regenerated from culture or 
culture. Since then , Phillips has been their progeny had broken chromosomes. 
studying the stability of the cell culture Investigating this, Phillips discovered 
system. " We wanted to see if it is really that the breakage always involved the 
a cloning system. We thought it would site on the chromosome s where DNA 
be, becau se it's basicall y a vegetative replicates j ust before the chromosomes 
reproductive system. But it wasn't long separate. "If the DNA replicates a little 
until we knew we were getting variabil
ity," he says. A com plum regenerates in tissue culture. Mutation continued on p. 4 
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Scientist Assesses Potential Impact 
BRIEFS of Bovine Growth Hormone 

Dairy Cattle Center 
Is Completed 

A new Dairy Catt le Teac hing and 
Research Center on the St. Pau l Cam
pus is op en ing new oppo rtu nit ies for 
research , teaching, and extension , says 
Richard Goodrich , head of the Universi
ty's Depa rtment of Animal Sc ience. 

The Minnesota Legislature approved 
funds for the buil ding in 1984. It 
rep laces a dairy bam bui lt before 1915, 
which had grown increa sing ly ineffi cie nt 
and uncomfortab le for bo th cows and 
people. 

Goodrich says, " The new bu ilding 
will be a cooperative facility with the 
departments of Animal Science and 
Agri cu ltural Enginee ring and with in
dustry. We expect it to be used heav ily 
for extension prog rams as well as for 
experime nt station research ." 

Th e cen ter was designed by a multi
d iscipl inary team led by Robert Ap

Anima! scientist Don Otterby checks The record of C()l I 'S in a University study of bovine growth hormone, pleman, dairy specialist with the Min
nesota Extens ion Service. " Th is center Cu rrent research ind icates bovine creases milk product ion by provid ing a 
will be used for intensive nut ritio n growth hormone, or bovine dri ve to milk. " It partition s more 
man agement and rumen physiology somatotropi n, does not endan ger the nut rient s to the mammary gland to be 
research , as well as ag ricultu ral health of dair y cows, dai ry producer s o r used for milk produ ction ," he says. 
engineering research on feeding, man ure consumers, says Don ald E . Otterby, Th e cows give n somatotro pin in the 
handling , and other systems," Donald dairy sci entis t with the Univer sity of University study experienced no ill ef
Otterby, University of Mi nnesota dairy Mi nnesota Agricu ltura l Experiment fects, alth ough Otter by sees some indica
scientist says. Station . tion that the hormone may affect 

The building's dou ble-S herringbone Bov ine som atotro pin, which occurs rep roduct ive performance. "High
milking parlor is equipped with naturally in the blood of dairy cows, can produ cing cows tend to have more 
automated cow identification and milk st imulate milk product ion when sup rep roduct ive probl em s than lower
weigh t recording, unit detache rs that plem ented from an external sou rce. (In produ cing cows," he says. "So, I suspec t 
automa tically rem ove the mselves from that thi s may be a function of inc reased 
cows upon comp letion of milking, mi lk product ion levels and prob ably not 
back tlushi ng of milking un its , and water so much a direct response to the 

from cows treated with somatotropin is 
not different fro m milk from untreated 
cows and appear s to be as sa fe for 
hum an co nsumption as any oth er 
wholesom e milk ." 

Anoth er co ntrove rsy ove r the use of 
bovine growth hormone is its potential 
economic imp act on the dairy indu str y. 
" Some peopl e are very co nce rne d about 
an increase in the milk surplus as a 
result of the use of bovine growth hor
mo ne," Otterby says , " Dairy producer s 
have heard about a potential 40 percent 
increase in milk production . I th ink 
what we will prob ably see if the hor
mone techn ology is adopted is probab ly 
right aro und 15 percent milk increase in 
actual farm use ." 

Otte rby bel ieves the use of bovine 
growth hormone is not likely to have as 
great an impac t on milk product ion as 
would ado pting a lready recommend ed 
man agement pract ices. " If eve ryone 
ado pted all those othe r pra ctices we 
already have, such as ration balancing 
and a good genetics program , the 
resulting milk incre ase would far 
outweig h all the milk that is going to be 
produced by growth hormone," he says. 

He beli eves the growth hormone 
techn ology mu st be pursued to maintain 
market sha re. "1 don't th ink we can 
bu ry our heads in the sand on this, 
because if we do, we're goi ng to find 
that some othe r country is go ing to 
ado pt it," he says. "If we don 't find out 
as much as we ca n about it . we' ll regret 
it later." 

One advantage of growth hormone, 
Otte rby says, is it requires little new in
vestment: " The only new costs to the 
produ cer s would be the labor invol ved , 
the little bit of extra feed and the equip
ment to administer the product , which 
isn't go ing to cos t very much." 

Otterby does not bel ieve growth 
hormone is going to affect the size of 



flush tanks to 'Wash down the parlor and 
holding pen floors after each milking . 

The tie-stall cow barn holds 90 
cows. The main barn has a monorail 
designed to feed total-mixed-rations 
automatically to individual cows. Other 
features include using recirculated water 
for flushing gutters, and watering cups 
with special drains to help keep the stall 
platforms dry. 

"We think the new center will be a 
dairy unit that we can be proud of and 
one that the people of Minnesota can be 
proud of too," says Goodrich. 

-Jennifer Obst 

New Soybean Could 
Increase Profits 

The Minnesota Agricultural Experi
ment Station has released a new, indeter
minant soybean named Glenwood . 

James Orf, who heads the station's 
soybean improvement program, says 
Glenwood is an improvement over 
Dawson , a variety the station released in 
1983. 

Orf says, "For some time, our 
breeding program has been aimed at in
creasing protein content and yield while 
maintaining oil content. Protein content 
may be very important in a few years 
because the U.S. government is con
sidering adding protein percentage to the 
standards for soybeans. This means there 
would be a price differential on the 
basis of protein." 

Glenwood's yellow seeds have im
perfect black hila and are larger than 
those of Dawson . They have higher pro
tein than Dawson , and their oil percent
age is about the same, Orf reports . 

In 39 advanced tests, Glenwood 
posted an average yield of 46.5 bushels 
an acre compared to Dawson's 44 .9. The 
average protein percentage for Glenwood 
was 41.5 percent , compared to 40.4 per
cent for Dawson . 

-Sam Brungardt 

"I don't think we can 
bury our heads in the 
sand on this." 

one University of Minnesota trial, cows 
on optimum dosages of somatotropin 
averaged a 25 percent increase.) Private 
industry has developed a way to produce 
the hormone inexpensively in 
laboratories and is asking the U.S. Food 
and Drug Administration (FDA) to ap
prove its use on dairy cows. 

Somatotropin, Otterby explains, in-

somatotropin ." 
Not only does somatotropin appear 

to be safe for cows, it evidently poses 
no health risk for consumers. Three 
main factors assure the safety of milk 
and meat from cattle given 
somatotropin, say Otterby and his col
leagues Charles Soderholm and James 
G. Linn . First, somatotropin is normally 
secreted into milk and has been detected 
in milk from untreated cows; second, 
somatotropin is a protein molecule 
which is rapidly broken down by the 
body's protein digestive process; and 
third , bovine somatotropin is not active 
in human beings . 

The researchers conclude that "milk 

dairy operat ions. " In the next 10 or 15 
years, our herds are not going to get any 
larger because of growth hormone. They 
are going to get larger in spite of growth 
hormone," he says. 

The release date for somatotropin 
has not been set. " The FDA will want 
to make sure it has the necessary infor
mation to ensure that it is a safe prod
uct ," Otterby says. "Approval might 
come by the end of this decade ; I would 
be surprised if it were not approved by 
1991. There will be a lot of research 
done first, not only in Minnesota, but 
across the country. We will have a lot of 
experience with this." 

-Jennifer Obst 

Looking at Color: Do You See What I See?� 
Color is more than a pleasant add

on to the natural world. It's serious 
business for designers of building s, 
packaging, clothing and furniture. Color 
has enormous impact on everything from 
what we chose to buy to how comfor
table we feel in an environment. 

But color is difficult to study. It 
changes based on light conditions and 
other colors around it. One of color's 
most elusive aspects-the visual impres
sion called an afterimage-is the subject 
of research by Marion-Ortolf Bagley, 
professor in the Department of Design, 
Housing and Apparel. 

Everyone has experienced 
afterimages. They occur most vividly if 
you look at a white surface after looking 
at a well-lighted colored object for 10 to 
20 seconds. "You see a negative 
afterimage," Bagley says, "the perceptual 
complement of the color first observed." 
What happens is your eyes, fatigued by 
one color, supply its complement, the 
color that is essentially its opposite. 

Bagley's interest in the perception of 
these colors began in the classroom . 
"When I taught afterimages in my color 

3 

(Colors shown arc merely approxinuuc <II/£' to the 
limitations ofthe priming proccss.) 

classes, I'd say to my students, 'Stare at 
this yellow and you will see a blue 
afterimage.' But some of them said , ' No 
we don't.' " She decided that the ex
isting theories needed another look. 

Past studies of color afterimage have 
been based on the reports of surprisingly 
small numbers of observers. "Nobody 
has tested this empirically with a large 
group," she says. She wanted to find out 
exactly which afterimages were per

ceived under controlled lighting condi
tions, using standardized colors. 

Her research showed that not only 
were the reported afterimages different 
from what the books predicted, but not 
everyone sees the same afterimage for a 
given color. Reported afterimages 
spanned as many as four hue families , 
although most responses for a single 
color did belong to one hue family. For 
example, afterimages of yellow-red 
ranged from blue-green to purple-blue. 

Not only did her subjects see dif
ferent afterimages, but they showed that 
the reversibility of stimulus and 
afterimage colors is not exact. It works 
for some colors: red, for example, will 
produce a blue-green afterimage, while 
blue-green will produce a red 
afterimage. On the other hand, yellow 
and purple-blue are not as consistent. 
" The research offers a new approach to 
complementary color contrasts," Bagley 
says. 

Her findings may frustrate 
designers, for they reveal that color may 
be quite subjective. However. they may 
Color continued on p. 4 
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Color continued from p. 3 Getting Ready for the 'Graying' of Minnesotaalso explain some puzzles about color. 
For example, some people may find pur
ple a hard color to like because it is fre
quently combined with colors that are 
not afterimage-balanced. Commonly ac
cepted color theory combines red with 
green, purple with yellow. "And yet, we 
don't find some of those color combina
tions particularly agreeable," Bagley 
says. " You don't find marching bands in 
purple and yellow, for example . You see 
more of them in blue (the purple-blue of 
the American flag), with yellow braid , 
which this research shows is closer to 
most people's afterimage ." 

With experiment station support, 
graduate student Margaret Sathre Max
field has helped in the research. Both 

"Your eyes, fatigued by 
one color, need and 
supply its complement." 

Maxfield and Bagley have used the 
afterimage findings in their own design 
work: Maxfield's quilted liturgical tex
tiles and Bagley's watercolors have been 
shown in national and regional 
exhibitions. 

Bagley sees many applications for 
her afterimage findings. " Color balance 
clues suggested by afterimage colors 
might be used to provide more predic
tability and control for color decision s 
for packaging , display and exhibition 
design, costume and fashion design. 
photography and television production ," 
she says. 

Afterimage clues could help predict 
or control simultaneous color contra st, 
which is the way colors mutually in
" " I-~,.  e--h .,tl, r flo.,: '\ IV.. " V i .~ '  lV th. ~."l."  

i i ,I .• ~"  ii.-:&: 5 will have implications for community 
services, the tax base, and the political 
processes. Health care institutions and 
professional s need to devise ways to help 
maintain the elderly in their own homes 
and support family members attempting 
to care for them . 

In the abstract of a new extension 
publication, Profile of Older Adults. 
Meyers says family members may feel 
the greatest impact of our increased 
longevity. She adds , " Most of us will 
have at least one elderly parent in the 
later years . ... A corollary of a parent 
becoming quite old is that the adult 
children are likewise becoming older, 
and not all adults in the middle years 
(or older) are willing to accept that 
fact." 

She advises people to inform 
themselves about the aging proces s so 
they can determine what is normal for 
elderly family members and also plan 
for their own aging. Soon after the year 
2000, there will be a particularly large 
surge in the number of older persons, 
caused by the aging of the post-World 
War II "baby boom" generation. 
McTavish and Meyers suggest, " If we 
anticipate and plan for this momentous 
social event now, individual s and 
families can be realistic in their own ex
pectations and plans for their futures." 

-Deedee Nagy 

Nursing home research will help us anticipate our needs for the future. 

If you could corner the market on 
birthday candles for a few years, you 
might tum a tidy profit. Indeed, our 
birthday cakes are glowing brighter 
every year as both the number and pro
portion of Minnesotans over the age of 
65 outpaces the growth of any other age 
group. 

What does this "graying" of the 
population mean to Minnesota families? 
Experiment station rural sociologist 
Donald McTavish and extension family 
life specialist Sue Meyers are working 
on answers to this question. They are 
concerned about both aging trend s and 
existing institutions such as nursing 
homes that serve primarily the elderly. 

McTavish recently completed a study 
of management , staff, and residents of 

'About one-fourth of the 

but McTavish also found that they spoke 
of the home as a guest might, emphasiz
ing the good and cutting short any 
criticism or suggestions for improve
ment. Staff members' discussions of the 
homes were closer to the residents' 
views than those held by administrators, 
but still distinctly different from either 
of the other groups. 

These distinct viewpoints held true 
for all of the homes, which ranged from 
very large public nursing homes to small 
privately owned and church-affiliated 
facilities. McTavish suggests that these 
differences may thwart communications 
and even lead to the remoteness that was 
evident when residents spoke of their 
facilities in such polite, guest-like terms. 

He adds that efforts to lessen the 
perceptual gap could make for smoother 
operations and more satisfied resident s 
of the homes. Residents who have more 
control over their daily routines and the 
:lc..t i v it ie .... ~ ) nd nolic·ir- .... in thi" hOn1p ,.vnlliri 



simultaneously. "When two colors are 
seen side by side, each color adds its 
negative afterimage color to the other 
color," she says. " For example, 
strawberr ies in a bright green package 
will look darker and a little older. They 
would look fresher and more appealing 
if packaged in a more accurate 
afterimage color-blue-green." 

" This work helps design students 
and practitioners to realize that people 
have different color balances ," she says. 
Afterimage is more than an optical 
curio sity, Bagley believes. It provides a 
perceptual basis for making color deci
sions, instead of relying on conventional 
color formula s, or trial and error. 

-Jennifer Obst 

Mutation continued from p. 2 
too late, then the chromosomes are 
already starting to pull apart before they 
are duplicated in that region," Phillips 
says. 

But how are breaking chromosomes 
related to the frequency of mutation? 
The links, Phillips and graduate student 
Virginia Peschke discovered , are certain 
genetic elements that have been in
triguing researchers. They are called 
"jumping genes's-genes that can , under 
some activating event, move around and, 
depending on their new placement in the 
DNA, express a previously unexpressed 
trait. Phillips suspected that the breaking 
chromosomes were the activating event 
for these jumping genes. 

"We're presuming that tissue culture 
somehow perturbs the cell cycle, does 
something that makes these 
chromosomes form bridges and break, 
and that is a shock which activates these 
jumping genes ," he says. 

To test that hypothe sis, Phillips and 
graduate research assistants took half an 
ear off donor com plants , brought them 
into the lab, and started tissue cultures 
from immature embryos. They left the 
other half of the ear on the plant to pro-

elderly population will 
need nursing home care 
at some time in their 
lives. " 

13 such homes in the Twin Cities area . 
He found that there are considerable dif
ferences in the way that the three group s 
describe a nursing home. 

McTavish said that nursing home ad
ministrators, for example, tend to be 
more pragmatic and traditional and less 
emotional than their staff or residents in 
describing the home. Residents' descrip
tions of the homes are more emotional , 

duce seed. " We obtained cells from 
tissue cultures that gave rise to plants 
with a specific transpo sable element. 
Then we went back to the seed on that 
same plant to determine if the donor 
plant carried the transposable element. 
We've made 45 tests of those seeds and 
not one of them carry the element, so it 
wasn't there to start with," Phillips says. 
But they did find transposable element 
activation in 54 of 1200 regenerated corn 
plants or their first or second generation 
progeny. "That was only one element; 
other transposable elements conceivably 
also could have been activated," he says. 
" They are probably rather rampant in 
the material," 

This ability of the plant DNA to 
rearrange in tissue culture offers re
searchers an opportunity as well as a 
challenge. "Plant breeding is based on 
achieving variability that you can cap
ture . So it's exciting in that sense, as 
this is a new mutagenic method . A lot 
of seed companies are taking their good 
inbred lines, putting them into tissue 
culture and evaluating the new plants. 

" But, on the other hand, if you 
want to select for resistance for disease 
or some other trait through the tissue 

probabl y feel more content and in tune 
with the "community" created there . 

Census data provide some clues on 
how families, communities, and health 
care professionals should begin planning 
for the projected growth in the older 
population. In her extension teaching, 
for example, Meyers emphasizes that 
" the elderly" comprise a wide range of 
individual s and needs. 

She says, "For the vast majority in 
the later years, the need will not be for 
specific services to help them in their 
fra ilties, but for help in determining the 
roles and contributions that they can 
make to society." 

In small communities parti cularl y, 
Meyers says, growth among the elderl y 

culture method , you don't want 
everything else moving around. So our 
goal is to understand and control the 
variabil ity. Varieties of plants with less 
of the late-replicating DNA might handle 
tissue culture better. Or it may be possi
ble to add certain chemical s to the cells 
in culture that aid DNA replication and 
therefore avoid the late replicating that 
sets off the chain of events," Phillips 
says. 

"Our goal is to under
stand and control the 
variability," 

Meanwhile, the findings have been 
receiving considerable international in
terest among researchers. Linking jump
ing genes to variability in tissue culture 
has intrigu ed many. Progress in 
biotechnol ogy begins at this level, in the 
laboratory, as researchers carefully piece 
together the subtle and complex process 
of cell growth . 

-Jennifer Obst 

Correct Corn 
Maturity Ratings 
Save Farmers Money 

One offshoot of Agricultural Experi
ment Station corn breeder Jon 
Geadelmann's research is a regular pro
gram to check on corn maturity label
ling to keep those labels accurate . "Cor
rect labelling saves Minnesota farmers 
many thousands of dollars in drying fuel 
costs or delayed harvest ," Geadelmann 
says. Late-maturing hybrids are more 
susceptible to damage by frost , and wet 
grain usually require s fuel for drying. 
Hybrids that mature earlier than ex
pected may suffer increa sed field loss 
before or during harvest. 

Geadelmann found that 22 percent 
of the hybrids tested in 1986 were incor
rectly labelled for relative maturity. Of 
the 304 new hybrids tested, 67 exceeded 
their checks by more than 4 percent 
grain moisture. 

"When hybrid ratings are off, 
they're almost always labelled slightly 
early," says Geadelmann. The 22 percent 
violation in 1986 compares to 29 percent 
in 1985, 7 percent in 1984, and 10 per
cent in 1983. Geadelmann and colleague 
Bob Peterson have been doing the field 
testing on newly introduced hybrids 
since 1972. They report results to the 
Minnesota Department of Agriculture, 
which enforces correct relative maturit y 
labelling . The seed corn companies then 
relabel affected hybrids and sell them 
under the correct maturity rating. 

-Jack Sperbeck 
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Shelterbelts a Haven 
for Wildlife 

Farmers know the benefits of 
shelterbelts to shield farmsteads from the 
elements, and the value of windbreaks to 
help prevent cropland soil and wind ero
sion. A two-year study at the Northwest 
Experiment Station in Crookston shows 
that many species of wildlife, especially 
bird species, are sharing those benefits 
as well. 

Northwest Experiment Station 
wildlife researcher Dan Svedarsky 
recorded the amount and kind of wildlife 
on several types of windbreaks, in
cluding Siberian elm, green ash , hybrid 
poplar, and cottonwood. He also looked 
at the effect of pruning methods on 
wildlife use. 

"Thirty-one species were regularly 
observed during the study with 15 
species nesting in at least one windbreak 
type," Svedarsky says. The species most 
frequently observed were: vesper spar
rows, red-winged blackbirds, brown
headed cowbirds, Amer ican goldfinches, 
robins, mourning doves, eastern 
kingbirds, clay-colored sparrows, north
ern orioles and bobolinks . " Birds use 
windbreaks for attaching nests, as sing
ing perches, as a food source, and as a 
resting place dur ing migration ," says 
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the Northwest Experiment Station. 

Svedarsky. Siberian elms, especially 
those which were not pruned, were the 
clear favor ite of birds because of their 
food and cover value. 

Svedarsky spotted a surprising 
amount of deer sign along the wind
breaks. " We noted fresh tracks on 30 
percent of the site visits and these tracks 
tended to parallel windbreaks, indicating 
that they were being used as travel 
cover," he says. "A network of single
row windbreaks in the intensively-farmed 
Red River Valley probably increases the 
summer use of larger farmstead 
shelterbelts as deer fawning areas due to 
this travel cover value." 

Single-row windbreaks benefit 
wildlife in an intensively-farmed land
scape, he concludes, but " to maximize 
wildlife values of windbreaks, the height 
and width of tree cover needs to be in
crea sed. Double tree rows could further 
increase wildlife use." 
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Russian continued from front page 
However, interest waned, primaril y 
because some people were not ready to 
learn and use the management skills 
needed to raise the extra lambs. Also, 
the Finn's smaller size was a limitation; 
purebred lambs were too light and 
rough-looking to bring top dollar. 

" However, when producers crossed 
the Finn with the meat breeds, they 
discovered that they got lambs that 
packers found acceptable. Now, the Finn 
is used fairly widely, particula rly in the 
Midwest. Producers can engineer the 
level of production that they want in 
their flock by using ewes that are one
eighth, one-quarter, or half Finn." 

University of Minnesota animal 
scientist and extension specialist Robert 
Jordan says, "Perhaps the Romanov will 
stimulate improvements in the sheep in
dustry much as the beef industry' s ex
per ience with the Charolais breed made 
Angus cattle bigger and better." 

The Russians, who have worked 
with the Romanov breed a lot , suggest 
that it is closely related to the mouflon, 
the progenitor of domestic sheep. " Our 
Romanovs are somewhat skittish, like 
the mouflon. Perhaps the Romanov will 
breed out of season as well as the 
mouflon does," Boylan says. 

Meanwhile, Boylan dreams of mak
ing the University breeding flock even 
more international. 

"For meat production, I'd like the 
Austrian Bergschaf Mountain Sheep, 
which has a desirable carcass, a large 
litter size, and breeds out of season, and 
the Isle de France, a white-faced meat 
breed that's similar to the Suffolk. To 
increase milking ability, I'd want to get 
stock of the East Friesian from Ger
many, the Chios from Greece, and the 
Assaf. an Israeli breed that' s supposed to 
be the best milk sheep in the world." 

-Sam Brnngardt 
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