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PigCHAMp®Makes Champs of Minnesota Producers
 
"PigCHAMP is the dominant swine 

production management program in the 
country, in the world in fact ," says David 
Thawley, dean of the College of Vet 
erinary Medicine. "Minnesota producers 
and veterinari ans had access to it early on, 
and get the latest devel opments first 
because they are all tested in Minnesota ." 

Swine researcher Gary Dial directs 
development and marketing of the com
puter program. "It revolutioni zed the 
swine industry by providing a diagnos tic 
approach to identifying and solving pro
duction problems," he says. There are 
more than 2,000 licensed users, in 24 
countries. 

The program was origin ally devel
oped for researchers in the College of 
Veterinary Medicine, funded in part by 
the Minnesota Agricultural Experiment 
Station. Project develo pers decided to 
market it commercially in 1985. Records 
of over 750,000 active sows in the U.S. 
and Canad a are kept on licensed copies. 

Dial says the industry "needed an on 
farm management software program that 
could effectivel y identify and diagnose 
production problems and provide guid 
ance for solutions." 

In the early 1980s, sows in the U.S. 
averaged about 12 pigs per year. while 
producers in England were getting over 
20 from their sows. PigCHAMP herds are 
now up to 19.3 pigs per sow per year. 

Dial says, "Profitability of a swine 
herd is an intricate pattern of interactions 
among the biology , envi ronment. man
agement and finance of the enterprise. 
The information in the PigCHAMP 
database allows us to analyze these com 
plex interactions." 

Producers first enter farm level infor
mation about facilities, genetics, waste 
systems, floorin g types and feed. Then, 
they regularly enter data about individual 

P (~CHAMP® is the worlds most widely used 
software program fo r swine management. 
Developed hy university veterinary scientists 
with start-up f unding fr om the experiment sta
tion. it is now self-supporting within the 
College of Veterinary Medicine. 

animals, including growth, breeding, 
health and eventual carcass evaluation. 
PigCHAMP reports monitor the produc
tivity and health of the herd and help 
diagnose where productivity could be 
improved. 

"Earlier versions of the program 
emphasized ways to improve the biologi
cal productivity," animal health specialist 
Will Marsh says. The newly released 3.0 
version "is better directed toward maxi
mizing profitabilit y." 

A discount is given to purchasers 
who share their data, in confidence. with 
researchers at the university. Data-sharing 
produc ers get to see how their herd com
pares with the database average. "You 
need to know how your own herd is per

forming and how others are performi ng to 
set desirable and attainable goals," Marsh 
says. 

PigCHAMP users often help the sci
entists by cooperating in controlled exper
iments on nutrition , management, and 
other projects. "The producer benefits, the 
swine industry benefits , and the university 
doesn't have a huge investment in facili
ties and livestock," Dial explains. 

Many problems are best solved by 
using the huge 'PigCHAMP database. 
There are so many combin ations of hous
ing, genetics and diet that it would be cost 
prohibitive to create them all at a research 
station. 

"PigCHAMP gives producers an 
edge over competition," Dial says . 

-David Hansen 

Budget Cuts Impact 
Minnesota Science 

With regret I share with you that 
Minnesota Science will be reduced to 
three issues per year. This is a small 
part of program and budget cuts that 
have had a serious impac t on the 
Universi ty of Minnesota. About $3.56 
million in cuts have been made in 
Minnesota Agricultural Experiment 
Station (MAES) programs this year. 

The only way to accommodate 
the cuts was to elimi nate positions, lay 
off staff, and scale down or discontin
ue some activities. Minnesota Science 
is only one of many such cuts that 
have been made . Thank you for your 
support and interes t in this public ation 
and the research it reports . 

-c. Eugene Allen 
Vice president, IAFHE 

Director, MAES 
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Medicated Early Weaning: Healthier Growing Pigs
 
MEW technology is producing 

healthier and faster growing pigs. Nobody 
knows why, but experiment station 
researchers are looking for the answer. 

"Medicated early weaning produces 
pigs of higher health status than the sows 
from which they originate," says veteri
nary medicine researcher Barry Wiseman. 
How or why it works isn 't precisely 
known. But Wiseman and Robert 
Morri sion are leading a team of veteri 
nary scientists trying to explain MEW's 
benefits. 

David Walgenbach, superintendent 
of the Southern Experiment Station, 
Waseca, says their MEW research has 
already documented low disease and 
death rates along with fast growth and 
efficient feed conversion . 

With MEW, pigs are weaned within 
three weeks of birth . They are fed high 
protein rations, given medication and 
housed in climate controlled facilities. 
When they reach 55 to 60 pounds-at 
about eight weeks-they are moved on 
for finishing and eventual slaughter at 
about 230 pounds. 

MEW evolved during the 1980s to 
reduce disease and get sows back into 
production earlier. "MEW using pigs 
from a single source has shown great 
promise in improving health," Morri son 
says . "This led us to question whether 
similar results might be achieved using 
pigs from multiple sources. " Swine dis
eases are very contagious; bringing pigs 
together from many herd s would be 
expected to spread infection. 

Medicated early weaning facilities at the Southern Experiment Station are helping veterinarians 
demonstrate that this new technology can help produce healthier pigsJaster. 

first involved 15 Minnesota farms and 
575 pigs from 30 sows . 

Though blood samples and nasal 
swabs documented that the experimental 
herd included pigs infected with or 
exposed to several strains of pneumonia 
and streptococcus infections, influenza, 
SIRS virus, gastroenteritis and pseudora
bies, few diseases were encountered at 
Wa seca . Adjusted mortality was 1.7 per
cent, slightly below average. 

The second study drew from 80 
herds in 14 states-from as far away as 

compare MEW and conventionally raised 
pigs to identify immune and hormone 
system differences, and will track the 
development of infections week by week. 

This experiment station research is a 
cooperative project with the National 
Pork Producers Council, Minnesota Pork 
Producers Association, National Pork 
Board, Iowa State University, the 
National Association of Swine Records 
and Geo. A. Hormel & Company. 

--David Hansen 

Isolation of Virus 
Takes Mystery Out of 
Swine Disease 

Minnesota Agricultural Experiment 
Station researchers are part of a team of 
scienti sts that has isolated the virus that 
causes mystery swine disease. 

Known also as swine infertility and 
respiratory syndrome, SIRS has cost 
Minnesota farmers tens of millions of 
dollars. Infected sows produce smaller 
litters and often deliver stillbom fetuses. 
Piglets born alive have difficulty breath
ing, and many die before weaning. Those 
that survive have respiratory disorders. 

Finding the virus should lead to tests 
for detecting it in diseased animals and, 
eventually, to a vaccine, says James 
Collins, associate profe ssor of veterinary 
diagnostic medicine. 

Leading to the breakthrough was 
Collins ' development of a filtered 
homogenized mixture from a culture of 
cells taken from the lungs of SIRS-infect
ed pigs. "I noticed a kind of pneumonia 
I'd never seen before," says Collins. The 
homogenized mixture could reproduce 
the disease in healthy piglet s and preg
nant sows . 

At Boehringer Ingelheim Animal 
Health, Inc. of St. Joseph, Mo., virologist 
Lou Harris next found microscopic gap s 
between cells in a culture inoculated with 
Collins' homogenate. 

SDSU virologist David Benfield 
inoculated pathogen-free piglets with 

Virus continues all back cover 

MEW experiments are conducted in Georgia and Texas-and Ontario. Again , 
special units built at the Southern weight gain was fast, with disease and Veterinary Medicine: People and Experiment Station, with fund s from death rates low .
 
Minnesota and national pork producer The team continues to work on
 Economy Benefit Too organizations . Three MEW units together understanding why MEW work s so well , 
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Two experimental trials have taken how anatomical differences between pigs 
place so far and a third is underway. The affects disease resistance. They will also 

Less Ammonia: Healthier Turkeys
 

Slatted jloors expose turkeys to less ammonia from manure . keeping them healthier and letting 
them grow faster . Slattedjloors hare heel/usedf or decades with other livestock . 

Experiment station researchers from 
three university units are working on a 
big problem-too much ammonia in 
turkey barns. Their project may save 
Minnesota turkey growers money on 
energy and feed, while providing a 
healthier environment for the turkeys. 

Animal scientist Sally Noll , veteri
narian David Halvorson, and agricultural 
engineers Kevin Janni and Chuck 
Clanton are evaluating the effectiveness 
of slotted flooring in turkey barns, for 
removing manure from the turkeys' 
environment. 

Turkeys grown in buildings are cur
rently provided a bedding of wood shav
ings. During the winter, low ventilation 
rates result in high humidity in the barn. 
That humidity prevents dehydration of 
the litter and results in increased levels of 
ammonia. 

"Ammonia irritates the birds' respi
ratory system and reduces their resistance 
to disease," says Halvorson. "Turkeys 
exposed to wet manure also face 
increased foot and skin problems." 

Janni, a ventilation system design 
Turkeys continues on page 3 

Animal health is important, but eco
nomic health of farmers and rural com
munities is also critical to the mission of 
veterinary medicine, according to veteri
nary medicine dean and experiment sta
tion associate director David Thawley. 

"Look at agricultural receipts in 
Minnesota," he says. "Over 50 percent are 
livestock and poultry related. The biggest 
threats to rural Minnesota are the disap
pearance of the family farm and the dis
appearance of our livestock industries." 

"Can we keep Minnesota's livestock 
and poultry producers efficient in a com
petitive environment, nationally and inter
nationally? I'm worried as to whether 
those animals are going to be here 10 or 
15 years from now. We can't let the tech
nology of our producers lag, either in ani
mal health, waste disposal, or in engineer
ing of facilities," he says. 

"Housing facilities have a limited life 
span, whether it be 10, 15, or 20 years. 
We can already see that in the dairy 
industry some people are deciding not to 
replace them, so they go out of the dairy 
business." 

Veterinary medical environmental 
research and studies on animal welfare 
have major roles in sustaining family 
farms. "We are head and shoulders above 
other veterinary colleges in our emphasis 
on preventive care in livestock produc
tion," Thawley says. "We try to prevent 
unhealthy conditions, before they lead to 
disease and before we use antibiotics." 

Many vaccines and diagnostic tests 
have been developed at Minnesota to 
combat production limiting diseases, such 
as the SIRS breakthrough described in 
this Minnesota Science. 

"Another example would be current 
atrophic rhinitis vaccines for swine that 
were developed here," Thawley says. "At 
anyone time we probably had three vac
cines in development." 

"When the medication becomes 
available commercially, consumers often 
are not aware of where it came from," he 
says. It doesn't have a College of 

Veterinary Medicine or Agricult ural 
Experiment Station label." 

"A diagnostic test may be developed 
and end up in laboratories around the 
country, but the average person doesn't 
even know it exists, much less where it 
was developed." 

Minnesota focuses on swine, dairy 
and poultry 
research . "When it 
comes to calf rear
ing and the ship
ment of cattle, res
piratory diseases 
are the number one 
problem," Thawley 
says. "We have one 
of the leading pro
grams to deal with 
bovine respiratory 

Darid Thawlev diseases." 
. "We're also 

known all over the world for 
PigCHAMP," he says. (See cover story.) 

Interdisciplinary research by veteri
nary medicine, animal science and agri
cultural engineering, is essential, he says. 
(A story on this page describes such a 
project on turkey housing.) 

"Management technology of the 
future will be developed where the data 
is. Those who control-s-or have access 
to-large volumes of production data 
will develop the new management prac
tices of the future . That's why we are 
going to continue in this area." 

Thawley expands on this point. 
"You don't see too many small towns in 
central western Kansas. Why? There 
aren't many livestock there. You don't 
need many small towns to maintain a 
grain growing economy." 

"Our emphasis is on efficiency and 
production. We believe that the technolo
gy of the future is going to be developed 
here." 

Thawley was a faculty member at 
the University of Missouri , before com
ing to Minnesota in 1986. 

--David Hansen 
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Clothing Reveals Troubled Teenager Personal Identities
 
His patients ' concern with their 

appearance intrigued Dr. John 
Michelman. Could he exploit that con
cern to make his sess ions with them 
more effective, he wondered? 

The question led Michelman, 
adjunct assistant profe ssor of child and 
adolescent psychiatry at the University 
of Minnesota, to discuss the idea with 
Susan Michelman, his spouse, a Ph.D. 
candidate. Her advisor, Joanne Eicher, 
conducts research for the experiment sta
tion on dress as adole scents' symbols of 
personal identity. 

"Dress is a basic aspect of personal 
ident ity," says Eicher, a professor of 
design, hou sing and apparel. "It is a non
verbal communication system. " 

Eicher says "dress" includes any
thing put on or used to modify our bod
ies: clothes, jewelry, cosmetics, hair 
style s, body markings, tattoo s. 

She says everyone dres ses three 
ways . We dress our public selves for 
formal social roles. We dress our private 
selves for relationships with close 
friend s and family in informal settings. 
We dress our secret selves for secluded 
roles, often associated with fantas y. 

John Michelman, his spouse and 
Eicher designed a questionnaire to exam
ine Michelrnari's initial query. He sur
veyed 100 patients, divided equally 
between males and females, inpatients 
and outpatients, ages 12 to 18. 

Michelman compared his patients' 
view s on appearance to their individual 

Teens mostly dress "normal." The rare "punk" dresser is a valuable reference to the extreme. 

conflicts. He encouraged his patients to 
sketch themselves. And, he reviewed 
photos and popular media images with 
his patients, discussed appearance with 
their family and friends, and psychologi
cally evaluated their self-portraits. 

" It was very constructive whenever I 
could get them to make associations 
about their appearence and to understand 
their image and their feelings about it," 
he says. 

"Teenagers are really into how they 
appear," Michelman says. "Some things 
about their dress that seem superficial 
tum out to be quite profound." 

Scarring Not Norm for Normal Teens 
The strong correlation of self-scar Baizerman talked most about dress and 

ring with psychiatric hospitalization led their public selves. She observed-and 
Michelman and Eicher to compare his they confirmed-that they do not dress 
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Almost all the patients were interest
ed in public dress. Most also acknowl
edged private dress . 

Secret dres s was different. Only 8 
percent of male and 16 percent of female 
outpatients discussed it with Michelman. 
A third of the inpatients did. 

Self-applied tattoos or body scars 
appeared significantly more often on 
inpatients. While 36 percent of male and 
56 percent of female inpatients had self
applied tattoos or body scars, only 8 per
cent of male and 9 percent of female out
patients did. 

Few of the girls had a positive rela
tionship with the boys whose names they 
had inscribed on themselves. Michelman 
says the self-scarring was an attempt to 
separate from and react again st their fam
ilies by identifying in outside relation
ships. Seldom did a girl even show the 
boy his name , nor did their imagined 

Dress Helps 
Adolescents Figure 
Out Who They Are 

"It's very easy for adults to think 
adolescents are hung up on dress and 
are conforming, yet they are just as 
aware [as adults] of how they dress 
and what that communicates," says 
Joanne Eicher. 

Still, many adults deny that dress 
is communication. Eicher says adults 
"see it as a moral issue." 

"One can take that moralistic 
point of view, but normatively-which 
is what the social scientist is interested 
in--dress is a communication system. 
We try to look at that system objec
tively, and avoid using value laden 
words, such as fashionable, masculine 
or pretty." 

Trying different dress helps ado
lescents figure out who they are. "This 
is almost the epitome of what adoles
cence is in our society: a very experi
mental time, when people tryon dif
ferent identities," Eicher says. 

"Counselors and teachers need to 
understand that how students dress is 
part of a communication system and 
that students are not superficial 
because they're sensitive to dress. 
Raising the appearance issue with kids 
can be very helpful. What is the role of 
dress? Is it important to look like 
everybody else? What happens when 
you and your parents don't agree 
about dress? 

"Parents need to see this as well," 
says Eicher. "If they come down hard 
on dress as only a moral issue, they. . . 



.-_._------ -- ---- - - -- ---- . --- _._- --_. _
received psychiatric treatment. 
Interviews by Eicher's colleague 
Suzanne Baizerman revealed that Twin 
Cities suburban tenth graders seemed 
genuinely surprised at even being 
queried about body markings. They had 
little involvement with such activity. 

Eleven sophomores interviewed by 

Turkeys continues/rom page 2 

specialist, says ammonia buildup is cur
rently controlled by dehydrating the litter. 
"Growers must use supplemental heat 
and a lot of ventilation to dehydrate the 
manure during the winter. These added 
energy inputs raise production costs for 
Minnesota turkey growers making them 
less competitive than growers in warmer 
climates," says lanni . 

Slotted flooring designed by Clanton 
lets manure fall below the feeding and 
watering area, from where it can be 
removed while still wet. before releasing 
ammonia. "We believe this process could 
reduce energy use in turkey barns by as 
much as 40 percent," says lanni. 

Their research at the Rosemount 
experiment station compared energy use 
and health and performance of tradition
ally housed turkeys, with others grown in 
a room where flooring near the drinking 
water was replaced with slats made of 3/4 

- inch PVC pipe. Turkeys deposit the 
majority of their droppings near where 
they drink. The manure collected in a pit 
below the flooring. from where it was 
removed. 

"We knew the turkeys would be 
hea lthie r if we provided them with a 
cleaner environment. but we didn't kno w 
how they wou ld perform on the flooring 
system," says Noll. 

Noll says othe r researchers have 
found leg and skin problems on turkeys 
raised in rooms with all slotted flooring. 
"We designed a system that combined a 
sec tion of slotted floorin g in a room with 
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relationships as do adults. 
Baizerman says highly visible 

types among students-so called 
"freaks" or "punks"-represent ex
tremes who serve as valuable reference 
points in the development of "average" 
students' individual identities. 

-Sam Brungardt 

traditional wood shavings bedding." 
Noll is pleased with their prelimi

nary results. "Turkeys grown on slotted 
flooring performed significantly better," 
she says. "Energy savings combined with 
improved body weights will probably 
justify the fixed costs associated with 
installing the system." 

"Ammonia levels were 40 percent 
lower in the room with the slotted floor
ing system," says Halvorson. "Turkeys 
grown in a cleaner room with reduced 
ammonia levels are better able to resist 
respiratory diseases which are a major 
concern in Minnesota. Savings related to 
a reduction in diseases and vaccinations 
were not calculated but they could be 
substantial." 

"We've always known that health, 
environment and performance are relat
ed, but we havent always confronted 
these problems with such a comprehen
sive approach ," says Halvorson. 'This 
type of cooperation is the goal of the uni
versity 's Avian Research Center. of 
which each researcher is a member." 

The Avian Research Center lets fac 
ulty and graduate students work together 
on research, regardless of their college or 
departmental appointments. Halvorson. 
the center's director, says Minnesota has 
the largest contingent of avian specialists 
in the collegiate world. 

"There is a lot each researcher can 
bring to a study regardless of whether 
their expertise is fisheries and wildlife, 
animal science, ecology, engine ering or 
veterinary medi cine," says Halvorson . 

- John Wold 
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Michelman also noted intimacy con
cerns among the boys who had self
inflicted cuts and bums. They often 
shared details of sexual encounters
their "conquests"-with male friends. 
They often wounded or burned them
selves in a male group setting to show 
toughness . But none belonged to gangs. 

Self-inflicted scarring "is a symptom 
that the person is not picking a healthier 
way to deal with his or her problems," 
says Michelman. 

-Sam Brungardt 
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kids about other issues of importance." 
Eicher says the study of dress is 

also relevant to public assistance 
guidelines. "With food. you can say a 
person must have certain nutrients," 
she notes. "But it's very difficult to 
know if a person should have one out
fit or two. If you're going to school 
and everybody else has 10 outfits and 
you wear the same outfit every day, 
you may be covered well enough, but 
you may not be socially acceptable." 

-Sam Brungardt 

Metro Lawns Chemically High
 

Twin Cities area homeowners use 
less lawn fertilizer than recommended. 
but apply weed killers in amounts per 
acre close to what 's used by farmers . 

Preliminary findings of an experi
ment station study show that urban home
owners apply about 25.5 million pounds 
of nitrogen, 6.4 million pounds of phos
phorus, and 475 ,000 poun ds of weed 

killers on their lawns each year. 
So say researchers Ford Runge and 

lared Creason. They surveyed 410 Twin 
Cities homeowners last spring, about 
lawn chemical use. They also looked at 
what effect a price increase would have 
on the demand for lawn chemicals, and 
homeowner attitudes toward their use. 

Creason and Runge are concerned 
about urban use of weed killers. "Since it 
is weed killer that appears to pose the 
most important health effects, current 
levels of use in urban areas , where food 
and fiber are not at stake, may raise ques
tions of priority," Creason says. 

Fertilizer use by metro homeowners 
falls below maximums recommended by 
some lawn experts, Runge says, but that 
"doesn't mean that runoff of nitrogen or 
phosphorus may not occur at excessive 
rates in particular area s." Weed killers 
are used less widely. Only 28 percent of 
those surveyed use neither. 

They found that laws raising the 
price of lawn chemicals-pollution 
taxes-will not substantially reduce use. 
But Creason says such a tax would pro
duce "re venue which could be used for 
education or new technologies related to 

Lawns continues on page 4 
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Wisdom of a Flower 
Ban Supported by 
Research 

University research supports the cur
rent ban on growi ng or selling Iythrum in 
Minneso ta, as a step toward controlling 
the invasive purple loosestrife, The 
research , by hort icultural scie ntists Peter 
Ascher and Neil Anderson, also provides 
insight into how that already troublesome 
plant may evo lve into an eve n more 
adaptable and invasive weed, 

Ascher conducts genetic resea rch for 
the Minnesota Agricultural Experiment 
Station . Anderson is a postdoctoral asso 
cia te. Their research was funded by the 
Legislative Commission on Minnesota 
Resources. 

Lythrum is a colorful flowering 
perenn ial that many Minnesota gardeners 
used to grow. But in 1988, the Minnesota 
Comm issioner of Agric ulture banned its 
propagation and sa le, to prevent its con
tributing to the state's purple loosestri fe 
problem. 

Purple loosestrife , Lythrum 
salicari a, is a Eurasian plant that dis
places native vege tation in Minnesota ' s 
wetlands and along streams and lakes. 
Thi s noxious weed crow ds out native 
plants, develops into nearl y pure stands, 
and turns wetlands into areas of little 
value to wildli fe. Unlike plants it dis
places, it provides little food for that 
wildlife. 

Anderson and Ascher say some 
Iythrum cultivars are hybr ids of L. sali
caria and another Eurasia n spec ies, 
L. virgorum (wa nd loosestri fe ). Others 
are hybrid s of L. virgatum and North 
American native L. alatum (winged 
loosestrife). Winged loosestri fe tolerates 
dry conditions better than either L. sali-

Henry Wells uses "s tochastic simula
tion" of complexity that only a super 
computer could love. The fores t 
researcher is applying that technique, of 
analysing the complex interplay of multi
ple variables, to learn what happens to 
paper fibers as they get used and reused . 

The basic question? How many times 
can paper fibers be recycled before paper 
sheets made from them completely break 
down ? 

Dram atic gro wth of recycl ing pro-

Paper Recycling Has Only Just Begun
 

Paper recycling isn't as neat and simple as curbside piles make it seem. Forest products 
researchers ask, how many times can paperfibers he recycled ? Stochastic simulation, a tech
nique for modeling complex variables, will help provide answers. 

to make higher grade recycled paper
publication and printing grade s." Box and 
carton makers must dev ise tech niques to 
use lower grades , he says. 

"What is coming back in the waste 
stream is gradually changing," he says . 
Paper mak ing technology has to change 
too. Using stochastic simulation with a 
computer he can play " what if' with 
changes. While an individual may not 
care about the details, " the consumer is 
interested if the copy paper jam s in the 

grams is making an abundance of waste 
paper avai lable. And while the market for 
recycled fiber is now erratic, new mills 
being built should use up the current sur
plus. Legislation proposed or passed at 
many levels of government has also man
d Hh-,,:d incrp.:lsp.d II~ P.  of re cvcl ed fibers, 

machine," Wells says . 
" 1 want to track the history and prop

erties of fiber from tree throu gh produ cts 
to final disposal," he says . 

Wells ' prototype software tracks five 
basic properties of paper fiber: age, 
lenuth. width . stiffness and soecies. The 

proce ssing events which start with a solid 
piece of wood being turned into pulp. 
"During pulping there is equi pment that 
beats it up and mixes it. The n-and each 
time the fiber is recycled - there are two 
key operat ions, drying and refining. Refin
ing, or stock preparation, is a close-toler
ance beating or grinding," Well s explains. 

Each event degrades the qual ity of the 
fiber, and Wells is looking at many differ
ent combinations of them. 

"The computer records each time 
something happens to a fiber," he says . 
Fiber may start out as a glossy magazine,· 
come back as office paper with 25 percent 
recycled content, move on to newsprint, 
reappear as a cardboa rd box, and make its 
fina l trip as a cereal box with 100 percent 
recycled fiber. The computer will show at 
what point the fiber is no longer usable. 

The computer model will help the 
paper industry as well as officials forming 
public policy. " I can play 'what if with 
any part of the process. What if legislation 
changes to mandate 70 percent recovery of 
paper fibers? Will 10 mill ion copy 
mach ines ja m? Or, at what point will our 
newspapers begin to fall apart." 

Computer modeling has an adva ntage 
ove r real life trials, given the huge quanti
ties of materials invo lved, the time and 
money needed to build new paper mills, 
and a stagge ring number of combinations 
of var iables. Wells ' research for the Min
nesota Agricultural Experiment Station is 
one of the nation 's most sophisticated 
computer models of recycling. 

Wells is plannin g to soo n move the 
increas ingly complex program onto a uni
versity supercomputer. That way he 'll be 
prepared to evaluate the complexity of 
variables needed to produce recycle d 
paper that won' t jam those 10 million 



and becau se it contributes shorter, stocki 
er stature to the offs pring. 

Nurseries and ga rdeners argued that 

Lythrum continues Oil hack cover 

"Many mill s In low value paper 
grades-boxboard, corrugated, towel and 
tissue-have been using recycled fiber for 
decades," Wells says. "But high grade 
waste paper may be channeled elsew here 

through It S uset Ul ure. J 0 prernct tile 
propert ies of a paper shee t from its fiber 
components, abo ut 20 parameters are 
required . 

Fiber properti es are affec ted during 

Rethinking Needed on Rural Road Costs and Benefits
 
Road s planned for the horse-and 

buggy era may not suit today's trans
portation needs and vehicles, says univer
sity agricultural eco nomist Jerry Fruin. 

Fruin says counties and townships 
need to analyze their road systems to 
decide which roads might be abandoned, 
and which should be improved and con
tinue to be publicly funded . Some road 
improvemen ts may payoff in lower fuel 
and operating cos ts for vehicle ow ners. 
Others, "while not resulting in travel sav
ings, can still represent important safety 
improvements in the infras tructure, and in 
areas such as safe ty and health care 
cos ts." 

Local offic ials may want to deci de 
whether little-used roads can be dow n
graded to minimum maintenance status or 
eve n be turned ove r to private hands. 

" But abandon ing roads may not be 
the answer for every tow nship," Fruin 
says. Each county has different politi cal 
and eco nomic situations bearing on what 
officials decide. "Some town ship resi
dent s may want to continue to put that tax 
money into other local roads." 

In some counties, transporting high
tonn age crops, such as sugarbee ts and 
potatoes, strains road capac ity. Grai n 
cro ps, which produce far less tonn age per 
acre, do not create that level of traffic. 

Fru in ' s data comes from a rece nt 
study of cos ts and benefi ts of rural road 
improvements in northwestern Polk 
County, in Minnesota ' s Red River Val
ley. He and colleague Dan Halbach stud 
ied the area's road system for the Min
nesota Agricultural Experiment Station 
and the university 'S Center for Trans-

Road use and cost evaluations suggest that some little-used township roads could be abandoned 
or downgraded. 

portation Studies. 
Th e study is uniqu ely comprehensive 

in looking at the economic effect of real 
and proposed changes in a county ' s road 
sys tem. Fruin says their study "0 1' the 
county's tran sportat ion requirements, for 
both personal and agricultural needs, was 
prompted by growing concern abo ut 
whether the rural road sys tem could han
dle changing transport ation requ irements. 
There has been a great increase in vehicle 
weig ht and also greatly increased expec
tat ions by people that roads will be ade 
quate for their needs," he says. 

"Counties designed thei r sys tems in 
the days of the 160 acre farm , with one 
road per section, so that a farmer could 
get to tow n on horseback in one hou r at 
most or to the co unty seat with a horse 
and bugg y from anywhere in the county 

in one day. But we no longer use horses. 
so the idea of a road every mile doesn' t 
make as much sense today.,. 

Fruin co llected jurisdiction, surface 
type and traffic patte rn data on 1,135 
miles of roads in a 580 square mile area. 
More than 72 percent of that milage were 
township road s supported almos t entirely 
by local funds. Co unty state aid roads , 
partly funded by state money, made up 
on ly 2 1 percent of the road mi leage, but 
bore a disproportionate 5 1 percent of the 
agr icultural traffic. 

The study showed that road improve
men ts mostly benefi t nonagricu ltural traf
fic, incud ing local passenger cars and 
traffic from outside the county. 

" Improv ing a road used primarily for 
agr icultura l transportation might not be 
economica l," Fruin notes. Com puter 
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Lawns continuesfrom page 3 

lawn care." 
Creason and Runge found little dif

ference betwee n their curre nt survey and 
earlier responses of Minnesota farmers . 
Runge says, " Both groups agree that not 
enough is being done to limit the harm ful 
effec ts of chemicals on farms and in 
urban areas." 

The study also looked specifically at 
Lake Minnetonk a area homeowners. 
Nea rly half--48 percent-s-of those home
owners used no fert ilizer or weed killers. 
Among those who applied lawn chemi
ca ls them selves, homeowners in the Lake 
Minnetonka area applied less fertilizer on 
average than did other Tw in Cities area 
homeowners. 

The study estimated that average 
Twin Cities homeowners who use ferti liz
ers, annually apply 55 pounds of nitrogen 
on abo ut 15,000 square feet of lawn. And 
they annually apply an average of 2.3 
pounds of weed killer to about 12,000 
square feet of lawn. 

Creason and Runge also found that 
68 percent of metro area homeowners 
continue to bag grass clippings . The 
amo unt of nitrogen applied to lawns could 
be reduced by one-quarter if grass clip
pings were left on the lawn. 

The study was partly funded by the 
Northwest Area Foundation. 

-Martill Moen 

studies show that up to 40 percen t of 
Polk County ' s town ship road s co uld have 
reduced maintenance or be abandoned 
without much of an increase in trans
portation cos ts due to longer driving 
distances. 

Fruin says he hopes to study trans
portation systems in other Min nesota 
counties. " Differen t agr icultural circum
stances may affect road usage." 

--A11Il l' Gillespie Lewis 



Lythrum continued from page 4 

Iythrum should not have been banned 
because all cultivars were sterile or 
unable to set viable seed, and could not 
contribute to the loosestrife problem. 

Ascher and Anderson found that ster
ile ornamental hybrids threaten the envi
ronment because they can serve as genetic 
bridge s between purple loosestrife and 
our native winged loosestrife. They tested 
17 lythrum cultivars and found all were 
highly fertile and produced fertile off
spring when crossed with wild L. sa/i
caria plants . 

The researchers say that a L. virga
tum x L. alarum hybrid could cross with a 
wild L. sa/icaria plant. Resulting seeds 
could produce plants with genetic similar
ities to L. a/alum and the ability to grow 
in a drier situation. These plants might 
cross again and again with L. alatum, 
until the original purple loosestrife trans
forms into an invasive upland plant as 
well. Other cross fertilizaton combina
tions could produce similar results . 
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Cardell varieties of Lythrum call breed with 
purple loosestrife , a noxious illvader taking 
over wetlands and squeez ing out native 
species. 

"If we can get the funding , we'd like 
to continue our research to get the bio
chemical or molecular data that will tell 
us whether the gene flow is in the direc
tion we think it is," says Ascher. "We 'd 
also like to examine weedy purple looses
trife from around the nation to see 
whether L. alatum hasn 't already cross ed 
with L. sa/icaria and increased its ability 
to be invasive in drier situations." 

"By studying the current evolution of 
a weed, we're not only learning how 
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weeds come about, but also how we can 
possibly exploit exis ting species to create 
plants that have new and useful proper
ties ," Ascher adds . 

--Sam Brungardt 

Virus continued fr om page 2 

Harris ' isolate. The animals sickened with 
clinical sign s of SIRS, including micro
scopic lesions seen in lungs of pigs infect
ed with Collins' homogenate . 

Back in Minnesota, veterinary 
medicine graduate student Bill Chri st
ianson inoculated healthy pregnant sows 
with Benfield's isolate . The sow s deliv
ered 18 live pigs and 18 stillborn or mum
mified fetuses . Two of three sows deliv
ered prematurely. 

Next came duplicating the experi
ment s in the field . Bob Morrison, an epi
demiologist in the Department of Clinical 
and Population Sciences, checked before 
and after blood serum samples from herds 
with SIRS outbreaks. He found a seropos
itive change as the disease progressed. 

Collins says , "We are now working 
to characterize the disease-the modes of 
transmission. how long the animal s are 
infectious, the importance of boars in 
transmitting the disease and the type of 
damage the virus causes." 

Han S. Joo, another University of 
Minnesota veterinary scientist, says " we 
have just developed a method, which is 
now under review, to test blood for the 
SIRS virus. Our goal is to eventually 
develop a vaccine." 

German and Dutch researchers have 
announced isolating a virus responsible 
for similar problems in European swine. 
Collins believes that the European virus is 
the same one they have isolated. 

--Sam Brungardt 
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