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Recycling: Economic and Environmental Issue 

Agricultural economist Jerry Fruin works with the Metropolitan Council to analyze the 
economics of Minnesota's expanding recycling programs. 

For many people, recycling cans, 
jars and the like into raw materials for 
the factory, rather than adding them to 
the trash heap, is the sensible solution to 
the growing garbage crisis. But for 
recycling to work over the long run, says 
Minnesota Agricultural Experiment Sta
tion economist Jerry Fruin, it has to 
make "cents;' too. 

"There is a base level of people, at 
least 20 percent, who recycle from the 
goodness of their hearts;' says Fruin, 
who has been studying the marketing 
angles of recycling with support from 
the Metropolitan Council. "To get that 
rate to 70 percent, you do need 
economic incentives." 

For Fruin, the incentives are rooted 
in the common free market notions of 
supply and demand. If these basic prin
ciples are ignored, the system will falter. 
For that reason, Fruin has been trying 

to pinpoint specific practices that help 
or hinder the "marketing" of recycling. 

Fruin says a number of economical
ly ignorant practices set recycling efforts 
up for failure. His classic example is 
people pushing curbside recycling 
without making sure there is a market 
for the material. Carefully collected, 
such cans and paper nevertheless end up 
in the landfill. "That demoralizes people 
and makes you lose credibility;' he says. 

Competition from "virgin" 
materials, an inconsistent supply of 
recyclables, and high collection costs are 
other economic factors that Fruin says 
inhibit recycling. On the other hand, 
stiff volume or weight based trash col
lection fees, new technologies to ease 
collection, and increased awareness of 
the true costs of throwing things away 
can give recycling a needed push. 

Government policies can use 

marketing principles to encourage recycl
ing, for example by supporting research 
to develop recycling technologies, or by 
what he calls the "judicious use of 
public money to subsidize the recycling 

Recycling continues on back page 

Allen Named MAES 
Permanent Director 

C. Eugene Allen is no longer acting 
director of the Minnesota Agricultural 
Experiment Station, following his per
manent selection to the position by the 
University Board of Regents in April. 
"Acting" is also no longer part of his ti
tle of vice-president for the Institute of 
Agriculture, Forestry and Home 
Economics. 

Allen has been at the University 
since 1967. He has served as the acting 
heads of MAES and the Institute since 
1988. He has received numerous awards 
for research and for contributions to 
undergraduate education. 

C. Eugene Allen 



Food Safety: Packaging the Issue� 
Consider the ordinary tin can. It's 

been a reliable food package for 100 
years, even when not made of tin. But it 
doesn't incite much loyalty. Consumers 
are abandoning it for microwave-friendly 
packages of paperboard and plastic. 

But Minnesota Agricultural Experi
ment Station food scientist Irving Pflug 
defends it. "The can is rigid, strong, 
and economical," he notes. "It can be 
used in canned food production lines 
that operate at very high speeds." 

Pflug has worked on sterilizing 
foods, pharmaceuticals and even a space 
laboratory. The space project was the 
Viking Landers NASA sent to Mars in 
the early 70s. Sterilizing those were 
straightforward. The Landers were 
simply placed in very big cans and 
heated. 

Pflug has found that sterilization 
issues are similar, whether for NASA 
Landers, for human implants such as 
cardiac pacemakers, or for chicken soup 
and ready meals. Sterilization needs to 
reduce the probability of microorganism 
survival to near zero-to one in a 
million or one in a billion, depending 
on the microorganism. 

The safety that such sterilization 
provides relates to probability of risk. 
Probability statistics are poorly 
understood by the public, according to 
Pflug. "The public views the same prob-

The microwavable con
tainer is just another 
"canned" food. 

Convenience meals stored at room temperature are packaged in plastic containers serving 
the same purpose as a traditional can. The basic principle of killing dangerous micro
organisms with sterilizing heat applies to both package types. 

because while food is frozen the 
microorganisms aren't going to grow." 
he says. Not so with the canned food 
the consumer keeps at room tempera
ture. One viable microorganism is all it 
takes to spoil the product. 

Pflug says making products safe 
"means eliminating all the C botulinum 
spores in all cans of food. That 
organism produces the toxin which 
causes botulism. Then you begin to 
worry about organisms that will simply 
spoil the product."

T1o __ . J : : _~ 1 ~ 

The can has had some technological 
improvements of its own. "Today, most 
three-piece cans have a welded side ' 
seam, and we have two-piece drawn 
cans," which he says, "is more reliably 
sealed as there is no side seam lap." 

So it seems technological innovation 
in packaging, and the growing interest in 
recyclable packages, may even help 
make Pflug's sterilization science 
research, well-trendy. 

-Jennifer Obst 

Biotined SOWS 
Bear More 
Piglets 

Adding the vitamin biotin to sows' 
diets improves their reproductive perfor
mance, according to research conducted 
cooperatively at the Universities of Min
nesota, Nebraska, and Kentucky. 

The research showed that sows on a 
biotin-supplemented diet have more pigs 
at weaning. They also tend to give birth 
to more live piglets and to eat more 
during lactation. 

"I'd recommend that biotin be add
ed to all sow diets," says animal scientist 
Jim Pettigrew, a swine researcher for the 
Minnesota Agricultural Experiment Sta
tion. "Producers should check feed tags 
and make sure the sow feed they are us
ing lists biotin as an ingredient." 

In the experiment, sows were 
typically fed a 14 percent protein com
soybean meal diet, enhanced with 300 
milligrams of biotin per ton, through 
three reproductive cycles. They were 
compared to sows that received an equal 
diet without added biotin. 

On average, sows on the biotin
added diet ate l.l pounds a day more 
during lactation and had 9.4 piglets alive 
21 days after birth. That compared to 8.7 
live piglets for the controls. Pettigrew 
said the difference probably relates to 
the tendency of sows on biotin-added 
diet to bear more live piglets. 

Piglet weight, at birth and at 21 
days, seemed unaffected by biotin. Also, 
added biotin did not decrease foot le
sions, a condition associated with severe 
biotin deficiency. 

-Anne Lewis 
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generally more heat resistant. Killing 
those without overprocessing food is a Neem: Promise But Frustration 

ability, for example, one chance in a 
billion, differently for a can of food and 
a lottery ticket," says Pflug. "For the 
can of food we seem to want even the 
small number of one in a billion to 
mean zero, whereas for a lottery ticket, 
the hope at least, is that one in a billion 
equals one." 

Pflug is very interested in programs 
that help the public understand risk. 
"When you buy frozen food, it's not 
sterile-it's just teeming with 
microorganisms. But that doesn't matter, 

Station Releases Three Field� 

challenge. 
Many of today's new products are 

really just old products dressed up in 
new packages, Pflug says. With some 
modifications, they use basic canning 
and sterilization technology. The 
microwavable container is just another 
"canned" food. 

"But more things can go wrong 
with plastic," he says. "Metals are both 
strong and impermeable to gas." Several 
types of plastics often have to be layered 
to get the same product protection. 

Once an insect is geared up for 
resistance, "a new chemical variant may 
stymie them for a season. But if you 
look at the history of potato insecticides, 
each one has been effective for less 
time," says Minnesota Agricultural Ex
periment Station entomologist Ted 
Radcliffe. 

That's why a natural remedy ex-

An extract of the Neem seed is a potential 
new weapon against pesticide resistant Col
orado potato beetles. 

tracted from the fruit of the neem-a 
subtropical tree long known for its 
medicinal properties-shows promise for 
use against the Colorado potato beetle. 

"Neem is more than a feeding 
deterrent. It's an insect growth 
regulator," says Radcliffe. 

Lab tests show beetle larvae starve 
rather than eat neem treated leaves. 
Beyond larval stage, eating neern-treated 
foliage greatly reduces insect fertility. 
"They don't eat much and they remain 
immature," Radcliffe says. 

In field trials at Rosemount last 
summer, spraying neem reduced Col
orado potato beetle larvae numbers only 
58 percent, but protected plants sus
tained less than 6 percent beetle damage. 

At Crookston and Grand Forks, 
with greater beetle pressure and drought 

stressed plants, neem needed to be 
mixed with conventional insecticide for 
the first application, to reduce larvae 
and defoliation significantly. But that 
control equalled three applications of 
conventional insecticide. 

"If we could treat the whole field 
before they started mating and laying 
eggs, then we could perhaps destroy 
their reproductive potential completely," 
says Radcliffe. "Otherwise, we need to 
have neem there on the plants when 
those eggs hatch." 

An alternative to conventional 
pesticides is imperative for Minnesota 
potato growers facing the Colorado 
potato beetle's increasing pesticide 
resistance. "The resistance picture this 
past year has been stunning. The average 
insect is now more than 1,000 times as 
resistant as it was in 1982," and, says 
Radcliffe, "the beetle populations are 
staggeringly high." 

Minnesota potato growers currently 
spend $2.3 million per year for chemical 
control. If rates of application reach the 
level used in the eastern U.S., where 
resistance is even higher among Col
orado potato beetle populations, the cost 
would grow to at least $15 million. 

Radcliffe is convinced the solution 
to the Colorado potato beetle will not be 
a conventional insecticide. "It's pretty 
clear that coming up with a new chemi
cal pesticide does nothing but buy you a 
little time, and not very much time," he 
says. 

But neem extract still must be ap
proved for use as a pesticide, which is 
frustrating to Radcliffe, since it is a 
natural product. 

"It makes no sense," he says, "that 
something that has routinely been used 
as a human medicine for 4,000 years by 
millions of people, somehow represents 
a terrible threat to their health when it's 
sprayed on the foliage of potato plants." 

-Jennifer Obst 

Crop Varieties 
Important new varieties have been 

released by the Minnespta Agricultural 
Experiment Station. They are Premier 
oat, Kasota soybean, and ' Excel barley. 

They represent crops important to 
Minnesota. In 1988 the state ranked sec
ond in U.S. oat production, third in 
soybean and fourth in barley. 

Agronomist Dean Stuthman, who 
conducts the oat improvement program, 
says, "Premier is as good or better in 
yielding ability, test weight, and groat 
percentage than any other oat variety 
that's available." 

Premier's very high groat percentage 
will appeal to processors. They will get 
a higher yield when they mill Premier 
to make oatmeal and other food prod
ucts. Premier will also be an excellent 
feed oat for livestock. 

Stuthman also says Premier has very 
good resistance to smut. 

Kasota soybean's higher protein level 
improves the competitiveness of Min
nesota soybeans. Some processors 
discriminate against Minnesota-grown 
soybeans, because they tend to be lower 
in protein. 

Agronomist Jim Orf says Kasota is 
less likely to lodge (fall over in the 
field), resists Phytophthora root rot and 
is more resistant to iron chlorosis. 
Lodged plants are difficult or impossible 
for farmers to harvest. Chlorotic soybean 
plants neither grow nor yield well. 

Kasota yields the same as Hardin, 
and matures several days earlier. It can 
be grown about 50 miles farther north. 
It also has higher protein content. 

Donald Rasmusson, who heads the 
barley improvement program, says Ex
cel's "malting traits appear to be as 
good or better than those of Morex, 
which has been the standard for malting 
since we released it in 1978." It exceeds 
Morex in extract and is lower in protein, 
desirable qualities for a malting barley. 

Excel also outyields both Robust 
and Morex, resisting stem rust and spot 
blotch fungal diseases. 

Kernel plumpness is the one trait 
that could be improved, says Rasmusson. 
Elevators sometimes pay less for barley 
that lacks plumpness. 

-Sam Brungardt 

2 



M� 

BST Controversial to Public, Not 
Researchers! 

Connect the word " hormone" to a 
food product in today's health conscious 
society, and you're likely to get some 
people stirred up. Perhaps that's ap
propriate. The word is derived from a 
Greek word meaning to stir up or excite. 
One hormone stirring up a lot of people 
lately is bovine somatotropin (BST) , a 
substance that increases milk production 
in dairy cows. 

Brian Crooker and Don Otterby, 
animal scientists with the University of 
Minnesota Agricultural Experiment Sta
tion, have been researching BST since 
1984. Like insulin, BST is a protein 
hormone and must be administered to 
cows by injection. 

"It is important to distinguish be
tween protein hormones , such as insulin 
and BST, and steroid hormones such as 
estrogen, testosterone and progesterone;' 
says Crooker. "When humans consume 
protein hormones, these hormones are 
processed, or broken down, just like all 
other proteins, by digestive enzymes in 
the small intestine. This destroys the ac
tivity of the hormones. 

"When steroid hormones, such as 
estrogen, are consumed, they are ab
sorbed intact. In large enough amounts, 
they can have an effect on humans, as 
demonstrated by birth control pills. 
However, foods containing small quan
tities of estrogen, such as carrots, 
potatoes, spinach, cabbage and garlic, 
are usually considered safe and 
healthful." 

Crooker and Otterby estimate that 
injecting cows with BST increases milk 
production by 10 to 15 percent. 

Does treating the cows affect the 
- -~.... . . .... . 

Providing access matching the popularity of boating recreation in Minnesota occupies a 
substantial portion of Minnesota Department of Natural Resources activities . An experi
ment station survey for the DNR probed boater's satisfaction. 

More vs. Better Lake Access? 
Boaters' Views Vary 

Crooker. "However, nearly all plant and 
animal food products contain hormones. 
We have been consuming food and the 
hormones within food since the begin
ning of mankind. We can safely eat 
these foods because they contain only 
small amounts of hormones ." 

Crooker says BST is species
specific. It is active in cows and certain 
other species when administered by in
jection, but is not active in humans. He 
says that even if a person was acciden
tally injected with BST, the substance 
would have no effect. 

Crooker and Otterby's research has 
focused on the effects of the substance 
on cows. They began their research in 
1984. They have used about 350 cows in 
private herds and 250 cows in four 
university herds at St. Paul, Rosemount, 
Crookston and Waseca. 

The last injections of BST into cows 
as part of the research occurred in July 
BST continues on back page 

While a primary activity of the 
Minnesota Department of Natural 
Resources is expanding public access to 
our state's lakes, their discussions often 
instead focus on improving existing 
public accesses. What should be the em
phasis of Minnesota's public water ac
cess program? University survey 
research is providing direction . 

Minnesotans have a well established 
love for our lakes. Almost 700,000 boats 
were registered in 1989, nearly one for . . . . ~ 

It turns out that more than 80 per
cent of Minnesota's registered boat 
owners use free public water access at 
least once each season. But a few boat 
owners, some of whom launch more 
than 25 times during the season, create 
a large part of the activity at public 
ramps. 

Boat owners also use access sites 
for other activities, including swimming, 
shore fishing, and wildlife observation. 

The DNR manages about 1,200 ac
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very small amounts in the milk of all 
cows, whether or not they have been 
treated with BST. Research has demon
strated that the amount of BST in milk 
is the same whether or not the cow was 
treated . 

"A common reaction of consumers 
to the thought of hormones in their food 
is that this food is contaminated and 
consuming it will have some harmful ef
fect on them or their children;' says 
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;;.;;;,'~--;/  

""'\, 

- ,  

~  . l. . ~ ~T '. 
-;" _.~- " .. ~  

Experim ent station animal scientists Don 
Otterby (kneeling) and Brian Crooker, find 
that bovine somatotropin has no ill effects 
on the health and reproduction of dairy 
cows. 

Rye May Reduce Herbicide Use� 
People are concerned about the 

threat herbicides pose to Minnesota 
groundwater. Herbicides also cost 
farmers money. Experiment station 
research suggests that some farmers may 
be able to use less herbicide by ex
ploiting natural , weed killing properties 
of a winter rye cover crop. 

Winter rye is the only cover crop 
that will consistently survive Minnesota 
winters. No-till soybean growers may 
want to experiment with it in years with 
enough moisture, says Dennis Warnes, 
agronomist at the West Central Experi
ment Station, Morris . It will alIow them 
to reduce herbicide usage as well as 
minimize soil erosion, he says. 

Warnes and other university re
searchers have studied winter rye since 
1985. In addition to competing with 
potential weeds, winter rye produces a 
natural, weed suppressing chemical 
when killed. 

"When annual precipitation is 30 
inches or more, the system works," 
Warnes explains. "Between 20 and 30 
inches, we advise minimizing the risk of 
lowered yields from moisture competi
tion by planting the rye later in the fall 
than was done in the experiment and by 
killing it relatively early in the spring. 
One or two days after killing the rye, 
the beans or com should be planted 

with a no till planter into the rye 
residue." 

The rye helped control weeds in 
corn , but Warnes says more studies are 
needed on maximizing yields. Corn is 
less tolerant than soybeans to competi
tion from the rye. 

Warnes cautions farmers to go slow
ly. "Any time you eliminate herbicides, 
you have a high risk situation. You have 
to learn how to minimize the risk. In 
the severe drought year of 1988, for in
stance, the weeds were controlIed in our 
trials but soybean yields were greatly 
reduced." 

And he says using a rye cover crop 
will not completely eliminate herbicides. 
The winter rye system will not control 
late germinating or large seeded 
broadleaf weeds. 

Warnes' study was supported by the 
Minnesota Agricultural Experiment Sta
tion, the Minnesota Soybean Research 
and Promotion Council, and the Min
nesota Department of Agriculture . 

Field studies will continue this sum
mer at the Morris and Lamberton 
branch experiment stations, funded with 
legislative appropriations and with 
money from the Greater Minnesota Cor
poration's Agricultural Utilization and 
Research Institute. 

-Anne Lewis 

t=velY S IX pcopre . rnu u o DOaI owners 

love boating as much as the water itself? 
Survey responses from about 2,500 boat 
owners are providing insight, and pro
viding information on concerns ranging 
from boating safety to public accesses. 

The information will help the DNR , 
sponsor of the study, manage its water 
programs . 

Minnesotans generally appear to be 
active boaters with few complaints. "If 
frequency and duration of use are a 
helpful measure of satisfaction, one 
would assume boat owners are satisfied," 
says David Lime, an outdoor recreation 
researcher with the Agricultural Experi
ment Station and the College of Natural 
Resources. "Yet, about 47 percent 
believe there are some problems." Most 
noted were inappropriate boating 
behavior, erosion , lack of enforcement, 
and improvement needs at public access 
sites. 

Lime says the high response rate to 
the lengthy 45 item questionnaire-80 
percent of the surveys were returned 
completed-is an important message in 
itself. He said it reflects on the impor
tance boaters place on the state's free 
water accesses. 

Winter rye produces a natural , weed sup
pressant that may reduce herbicide use. 

c ess si tes . Another I,UUU arc rnamtamed 
by other units of government. High on 
the list of facilities and services desired 
at or near access sites are, not surpris
ingly, toilets, docks, drinking water, 
security lighting, marinas, and bait and 
tackle shops. 

Lime colIaborated on the survey 
with David Pitt from the Department of 
Landscape Architecture, and with Leo 
McAvoy and Curtis Schatz from the 
University's Division of Recreation, 
Park, and Leisure Studies. 

A few boat owners . . . 
create a large part 
of the activity at 
public ramps. 

The survey also disclosed that one
third of those responding had boated on 
Lake Superior at least once in the 
previous five years. There were about 
equal numbers from the Twin Cities and 
Duluth. Most of the use was by a smalI 
number of boaters who used the lake for 
more than 21 days. But nearly half of all 
boat owners, 44 percent, said they 
would like a chance to boat on Lake 
Superior's waters. 

About a third of our boaters have 
also been on the Mississippi, down
stream from the Twin Cities, one or 
more times during the past five years. 
" Forty percent said they would like to 
go or go more often, but many were 
worried about poor water quality," Lime 
says. 

The problem of crowding, partic
ularly on metro-area lakes, was noted as 
a problem by many boat owners. Many 
of them said they would support stricter 
enforcement of rules and regulations, 
and also some direct controls on boats 
used on congested lakes and rivers. 

-Dave Hansen 
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Researchers Track Transformation of Herbicides� 
Following the fate of agricultural 

chemicals applied to a field would be 
hard enough even if they didn't change 
in the process. But they do! 

So Minnesota Agricultural Experi 
ment Station scientists study how and 
how far chemicals travel in the soil, and 
what happens to them as they travel. 

"We don 't know a lot about the ex
tent of pesticide movement through soil . 
We know even less about the formati on 
and movement of their metabolites as 
the parent compounds degrade," says 
weed scientist Don Wyse. He, soil scien
tist Bill Koskinen and graduate research 
assistant Brent Sorenson , have compl eted 
18 months of field study, and are now 
doing laboratory analysis to add to that 
understanding. 

The information is important. 
Beyond the parent pesticide, metabol ites 
provide additional potential for con 
taminating groundwater. "Changes in 

chemical characteristics may allow the 
metabolites to be more readily leached 
through the so il, resulting in ground
water contamination," Wyse says. 

To track the fate of chemicals, 25 
tons of soil have been collected over the 
18 month period from three Minnesota 
field sites, and hauled back to the 
laboratory for clo se analysis. 

Sites at Rochester and Westport 
represent areas of Minnesota where the 
most pesticide contamination in ground
water has been discovered. Westport has 
coarse, sandy soil and a relatively 
shallow water table . Rochester has silty 
soils on top of fractured limestone. The 
third site, Waseca, chosen for its clay 
soil, is considered less susceptible to 
leaching. 

The researchers are looking at the 
fate of atrazine, alachlor and dicamba. 
" Of all the wells in which a chemical 
has been detected, 90 percent have 

atrazine. Alachlor is much less com
monly found , but is the seco nd most 
prevalent. It's found in about 14 percent 
of the wells that test positive," Sorenson 
says. 

Atrazine is a relatively persistent 
chemic al, with low water solubility. 
Alachlor has moderate water solubility 
and is much less persi stent. Dicamba is 
extremely water soluble and short-lived 
in the soil compared to the others. 

Prying the metabolites of these 
chemicals from the soil isn't easy. They 
become "bound residue. They get into 
the clay lattice ; they get incorporated 
into soil organic matter," Sorenson ex
plains. " That's what we're working on in 
the lab, to find the best methods to open 
the latt ice of the clay and extract the 
metabolites." 

Soil sample cores will be anal yzed 
from the botto m up-to prevent contami
nation from the more concentrated layers 
above them. " That should help us 
reduce the possibility of saying a 
chemi cal is there when it really isn't ," 
Sorenson says. 

25 tons of soil have been 
collected over the 18 
month period. 

The results of the metabolite studies 
will be compared to a computer model 
that pred icts herbicide moveme nt 
throu gh speci fic so il types. "We're col
lecting a great deal of data, and we're 
....., .. _ :~ ._ . . . ..... ,~ " ...... . .. _ ~ t... _ . , J_ • ••• ~  • . • • 1 : ,1 _ .. _ 

IN PRINT� 

Forestry is the topic in two new 
publications. Nonindustrial Private 
Forestry: An Agenda for Economic and 
Policy Research describes the scope of 
research needed to maximize economic, 
social and environmental contributions 
from privatel y owned forest lands. Those 
lands contain nearly half the U.S. timber 
and forest resources. 

Eleven areas of needed research are 
outlined in the publication. They are 
distilled ou t of exte nsive consultations 
with foresters, policy ana lysts and pro 
gram administers from the pri vate, 
government and academic sectors. 

The Cloquet Forestry Center, en
gaged in a ten year program of forest 
renewal, has developed a report on the 
first five-year phase. The Center, the na
tion's oldest experimental forest under 
continuous operation by a university, was 
an aging forest poised for decl ine before 
the initiation of the management pro
gram described in the publication Clo
quet Forestry Center Forest Management 
Report (1981-1986). 

Both publications are available from 
the Distribution Center , 3 Coffey Hall, 
1420 Eckles Avenue, St. Paul, MN 
55108. The Agenda publication (ask for 
item AD-SB-3894) costs $3. The Clo
quet report (item AD-SB-3766) costs $2. 
Orders should be pre paid. Minnesota ad
dresses add 6 % tax. 

New MAES 
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Both individual plants and the soils they grow in are being analyzed by experiment station 
agronomists to find out what happens to agricultural chemicals as they filter through soil 
and sometimes degrade into other chemical compounds. 

.1"'''t,,1I16 .. ....... '- UI I .... ~ .... 1.I1U," UULU l\..J' .U II U U .......� 

the model, so we can substitute the 
model for this very labor intensive and 
expensive research," Sorenson says. 

The research sponsor is the Center 
for Agricultural Impacts on Water Quali
ty, funded by the Legislative Commis
sion on Minnesota Resources. 

-Jennifer Obst 

Mystery Swine Disease Resists Yielding Secrets� 
A mysterious, costly swine disease 

is slowly yielding its secrets to Min
nesota Agricultural Experiment Station 
researchers. 

Veterinary scientist Han S. Joo and 
veterinarian William Christianson are 
among a handful of U.S. scientists trying 
to pin down the "mystery disease" 
which began puzzling veterinarians in 
1988. 

Joo suspects the disease, which af
fects both pregnant sows and newborn 
pigs, may be caused by a mutated 
encephalomyocarditis (EMC) virus . It 
causes much higher rates of stillborn 
and mummified fetuses. Many diseased 
newborn pigs also have difficulty 
breathing, and the preweaning mortality 
rate is much higher than normal. Sows 
with the disease recover slowly and pro
duce smaller than average litters for an 
extended period . 

This means lost profits for pro
ducers and, ultimately, higher pork costs 
for consumers. Christianson, Joo and 
colleagues Hyun Kim and Donald 
Barnes recently noted that net incomes 
on two Minnesota farms hit by the 
disease were $21,035 (for a 230-sow 
operation) and $32,764 (340 sows) less 
than the previous year, before the 
disease struck. 

The disease is now widespread 
among Minnesota farrowing operations, 
says Joo. "We get at least one call per 
week about a new case," he says. "It 's 
the most devastating swine disease." 

The disease, which doesn't even 
have a name yet, is "wiping out produc
tion for at least two to three months 
before it runs its course," adds Chris
tianson. While hitting Minnesota swine 
producers hard, it has been reported 
throughout the U.S. 

Joo and Christianson are parts of in
formal national and Minnesota working 
groups sharing ideas and information on 
the disease. Not all the researchers agree 
with Joo's suspicion that the EMC virus 
is the culprit, despite Joo's having 
recovered a virus from fetal pigs, 
demonstrated that it is indeed EMC and 
identified fetal antibodies. 

"EMC is certainly the most likely 
candidate," says Joo, "and we'll continue 
to use the EMC virus, but we'll look for 
other agents as well." 

EMC has been known for decades 
as the cause of respiratory and heart 
failure in newborn pigs. It had never 
been implicated as a disease affecting 
pregnant sows until Australian scientists 
made the link several years ago. 

Skeptics are waiting for Joo to 
reproduce the virus in sows, not just 
fetal and baby pigs. That is proving dif
ficult , says Joo, because of the multitude 
of variables, such as differences in sows' 
immune status and in the variety of 
EMC virus strains. Scientists are also 
not sure how sows get the disease. They 
think rodents may be the carriers . 

Joo has worked with a local com
pany to develop an EMC vaccine, but it 

has only conditional USDA approval. 
Until the cause of the disease is proved 
beyond a doubt, it cannot be considered 
the answer to this costly puzzle. 

-Anne Lewis 

University veterinarian Han Soo Joo is part 
of the fight to identify and conquer a 
widespread "mystery" disease affecting preg
nant sows and newborn pigs. A mutated 
virus, for which Joo has developed an ex
perimental vaccine, is his suspected infec
tious agent. 
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to Future� 
Minnesota Science asked newly 

appointed Minnesota Agricultural Ex
periment Station permanent director 
C. Eugene Allen about some of the 
problems facing research and the experi
ment station at the University, and for 
his sense of the shape of MAES' future. 

What major environmental issues is 
the Experiment Station working on? 

When I think about environment, I 
think about the biological, physical, 
social and human dimensions of it. This 
encompasses many of our faculty and 
programs. And discussing the 1990s as 
an "environmental decade" encompasses 
research by our scientists covering topics 
such as water quality, youth at risk, cold 
climate housing, forest, plant and animal 
ecosystems, acid rain, climatology, food 
safety, and policy or regulatory impacts 
on many of these kinds of issues. 

What is the basic Experiment Sta
tion mission ? 

To conduct research on the 
biological, physical, social and human 
dimensions that relate to the use and 
conservation of natural resources, the 
profitability and sustainability of 
agriculture, and the issues of the near 
environment that impact the quality of 
human life. 

Given that "Agricultural" is part of 
the Experiment Station 's name, what is 
of specific interest to urban clientele? 

Urban clientele are served by the 
MAES in a variety of ways. To name 
just a few, there's research on housing, 
youth and family issues, landscape archi
tecture, shrubbery and flower variety 
development, turf management, insect 
and disease control of trees, shrubs, 
flowers and garden species, water quali
ty, urban waste recycling and food safety 
and quality. 

What's happening to research fund-

Future continues on back page 
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Recycling continued from front page 

effort." He claims such approaches are 
much more likely to sustain long-term 
recycling than are policies, laws and 
taxes designed to force people to recycle. 

"Policies that improve the markets, 
create new markets, or increase the 
stability of existing markets will make 
the jobs of people trying to do recycling 
much easier," he says. 

Many recycling efforts have a ways 
to go before free market principles can 
keep them alive on their own. But Fruin 
points encouragingly to the market
driven recycling that has been going on 
for years, even while not always 
recognized as such. "We recycle millions 
of cars every year," turning them into 
replacement auto parts and scrap metal, 
he says. "People don't always think 
about that." 

-Mary Hoff 

BST continued from p. 3 

of 1989. Some cows are still being 
monitored to observe the effects of 
withdrawing BST. However, most of the 
work now going on involves analyzing 
the data that has been collected . 

Crooker and Otterby are evaluating 
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how BST affects dairy cow physiology, 
health, reproduction, body fat and 
metabolism. They are also looking at 
milk production at various BST dosages, 
and on the effects of genetics to BST 
response. 

The U.S. Food and Drug Admini
stration may approve BST for commer
cial use within a few years, but 
Minnesota and some other states have 
enacted moratoriums which may prevent 
its use. 

Why are Minnesota scientists study
ing a substance that is so controversial? 
"If it's approved, we have to have infor
mation so our producers know how to 
use it," says Crooker. "The dairy in
dustry is getting very competitive, and 
the milk price structure favors non
Midwestern dairies . We need to have the 
technology available to help our pro
ducers remain competitive, 

"Some Minnesota producers want to 
use BST, and we need to have informa
tion available to them so they can use it 
as effectively as possible," 

-Joseph Kurtz 

Future continued from page 4 

ing, in Minnesota and nationally? 
Funding is much more complex to

day. A decreasing proportion of the 
funds available come from direct state 
and federal appropriations to the MAES. 
Funds increasingly come from com
petitive grants, contracts with state or 
federal agencies, gifts or grants from 
foundations, companies or commodity 
groups. And the funds are frequently 
only for one to two years of support for 
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a specific project. 
What other funding issues concern 

you? 
MAES funds need to be targeted to 

areas such as launching new faculty, 
purchase of equipment, leveraging other 
funds and the support of high priority 
projects where either no other funds are 
available or there is a need for some 
longer term commitment. We must also 
be sure that we consider other dimen
sions, the replacement and maintenance 
of major equipment and the operation of 
units that support the overall research 
program . 

What does the possibility of a short
age of agricultural scientists mean for 
future projects? 

This could well become one of the 
major issues facing the United States in 
this decade. There is very keen competi
tion for the best faculty, Unless we can 
continue to be competitive for them, it 
is predictable that we will also not be 
competitive for research support and the 
best graduate students. The outcome 
then will be that our ability to serve 
Minnesota, the region and the world 
community will diminish . 

How will we be competitive? 
We must set, as our highest priority, 

the need to recruit and retain outstanding 
faculty and students. A department, col
lege, experiment station or University 
that does not aspire to and achieve at 
least some degree of excellence is not a 
very exciting place. This is an exciting 
place, and we must do everything possi
ble to keep it that way, even if some 
project areas have to be eliminated. 
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