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Technology Comes to the Aid of Biodiversity 
Who knows where tigers are? For 

that matter, where are whales, owls , 
wood lilies and all the diverse flora and 
fauna of this earth? Over the past dozen 
years the loss of biodiversity has been 
regularly documented , but conserva
tionists are still struggl ing with finding 
ways to use that information . 

Experiment station wildlife re
searcher Dave Smith says it would help 
to have a tool to make biodiversity and 
habitat information visual. That need 
brings him to the station's Remote 
Sensing Laboratory, to a collaborat ive 
project developing a conserv ation data 
base prototype based on map imagery 
and personal computers. It's a tool to 
help decision makers visualize and inter
pret the data, Smith says. 

" Conservation data bases have been 
built almost like museums. An enor
mous amount of data has been compiled 
into massive books, with pages and 
pages of text , but who's going to sort 
through all that information ?" Smith 
asks. It has to be made meaningful and 
accessible to the people who need to use 
it, he says. 

He' s creating a map to help plan a 
survey strategy for a study of tigers in 
a Nepal park which he says has the 
highest density of tigers in the world. 
" It's an old rhino sanctuary on a rich 
flood plain that, luckily for the rhino 
and tigers, was infested with malaria. 
That successfully kept people out until 
recently." 

He is very conscious of competing 
needs within conservation decisions. His 
surveys showed that in Nepal, tigers ex
tended far out of the national parks and 
wildlife reserves, the traditional focus of 
conservationists. "If you look at the dif
ference in the number of tigers, you 
realize that if you are going to conserve 
tigers , you just can' t do it with parks 
and reserves," he says. " You have to 

Researchers have developed a visual database to make conservation informati on more 
usable by policy makers. Satellite images are combined with photos and facts. The proto
type is being used in Nepal to integrate conservation and sustainable development. In 
Minnesota , the computer program could provide conservation organizations and agencies 
visual summaries of the distribution of plants and animals. 

begin influencing land use where you 
don' t have jurisdiction. This is an im
portant shift that people in conservation 
all over the developing world are begin
ning to realize." 

It requires interaction between con
servation goals, sustainable develop
ment , and the needs of local people, 
Smith says. "If the needs of the people 
aren' t being met, that wild land just is 
not going to survive ." 

For discussing that interaction a 
visual data base of maps, pictures and 
video becomes useful. " When you try 
to talk about native habitat, how do you 
describe it in words? A picture can do 
it," Smith says . 

Taking tigers as an example, Smith 
says that one tiger needs up to 40 

square kilometers of good habitat. If 
local pressures require putting new land 
into agricultural production, a data base 
can help show that " here is our 
distribution of tigers; here' s some land 
that can be used for development; here' s 
some land we can't afford to lose. " 

Smith divides his time between dis
tant Nepal and Minnesota. He says he 
has found this state sympathetic to his 
goals. " Minnesota is one of the leaders 
in the U.S. in being concerned about 
biodiversity , looking at it as a part of 
integrated resource management." 

His data base, should help decision 
makers visualize the diversity of a given 
habitat. And that can help keep our 
world a rich and varied place . 

-Jennifer Obst 
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•Management a 'Must' m Manipulating Manure 
Animal waste provides an inexpen

sive source of nitrogen fertilizer for 
many farmer s. But it is also a potential 
source of pollutants irr groundwater and 
lakes, says Minnesota Agricultural Ex
periment Station soil scientist John 
Moncrief. 

"Manure must be managed," says 
Moncrief, who has been monitoring soil 
management practices and water quality 
at several central Minnesota sites. "It 
can be equal to fertilizer as a source of 
nitrogen for corn, but farmers who 
don't manage it properly run a real risk 
of losing that nitrogen to groundwater. " 

Moncrief says many farmers use a 
disposal strategy, not management , in 
applying manure to fields. He is trying 
to change that by demonstrating how 
precision application can be profitable 
for farmer s and good for the environ
ment. That means using rates determined 
by the nitrogen analysis of the manure, 
information on the previous year 's crop, 
and yield goals. It also means using 
conservation tillage. 

Moncrief has been studying ways to 
maximize manure use but minimize 
nitrogen loss. His demonstration plots in 
the Clearwater River watershed in 
Stearn s and Meeker Counties have com
pared many ways of managing soil with 
both manure and commercial fertil izers. 
So long as nitrogen is adequate, its 
source has little or no effect on yield. 
The method of tillage also has little ef
fect if the row area is clean of previous 

Mohair: Next New
 
Northern Product?
 

Calculating how milch manure is actually being spread is a manual chore. A test strip is 
spread across craft paper collectors. off of which the manure is collected fo r weighing and 
nutrient analysis. 

crop residues . 
According to Moncrief, sandy, well 

drained soils with low water holding 
capacity pose the greatest risk of 

groundwater contamination from nitrates 
leeching through them . Rainfall must 
also exceed the soil's water holding 
capacity for the nitrate to move through 

the soil and into the aquifer. 
" Nitrates in water in greater con

centrations than I0 parts per million can 
be toxic , especially for babies, as they 
diminish the ability of the red blood 
cells to hold oxygen," says Moncrief. 

Moncrief says nitrates can be 
removed from water , but few treatment 
plants do so, and home water softening 
systems typically can't. 

Nitrates don 't currently threaten the 
Clearwater or Mississippi rivers. "The 
real danger is to wells drawing water 
directly from the shallow aquifer which 
may be affected by nitrate contamination 
from above," he says. 

Moncrief has been supervising con
servation tillage and water quality 
demonstration plots in the Clearwater 
River watershed-parts of Stearns, 
Meeker and Wright Counties-for five 
years . The studies are a joint effort of 
Minnesota's Pollution Control Agency, 
the Soil Conservation Service, the 
Minnesota Extension Service, the Clear
water River Water shed District and the 
Meeker, Stearns and Wright Soil and 
Water Conservation Districts . 

-Nancy Goodman 

Renewing Orphanages: Where Go the Children?
 
"Orphanage" conjures up images 

of unhappy children in impersonal 
institutions. "There has been a great re
jection of group care in the past, and I 
think a lot of that has been justified," 
says Jerome Beker, an experiment sta
tion youth developm ent researcher . 
"Such programs have frequently not 
been effective , and some have been 
abusive." 

But the number of children needing 
ca re is outstripp ing the availability o f 
.I ~ __ .. __ C' : I: _ _ " ,.....:.. : . _ l' ._ 

lives." A single professional is involved 
in daily care , counseling, and activity 
planning. Most American group care 
programs separate these roles, and daily 
care givers have lower status . 

,. In the European model, the 
workers and the young people are very 
much more empowered," Beker says. 

plains , may have parts "that conflict 
with elements of our dominant culture ." 
We are preoccupied with control. We 
talk about tasks, methods , management 
techniques. We abhor child labor. 

"Work is important in group care 
settings, to give the young people a 
feeling of ownership . But we are afraid 



Can northern Minnesota grab part 
of the $20 million U.S. mohair market? 
The North Central Experiment Station is 
studying whether that' s feasible . 

Angora goats now at Grand Rapids 
have been used in nutritional studies on 
the St. Paul campus. That research will 
continue, says the station's Daniel 
Brown , but housing, pasture manage
ment , health and marketing studies will 
be added , to determine Minnesota' s 
ability to obtain a share of the market. 

Angoras may also be useful for 
controlling brush . It' s their major forage 
in Texas, which produces 90 percent of 
U.S . mohair clip. At Grand Rapids, the 
quantity and quality of hair produced by 
goats on range or brush-type pasture 
will be compared to hair from goats on 
improved, grass and legume pasture . 

Brown says the goats at Grand 
Rapids came throu gh last winter ' s cold 
better than expected, on a maintenance 

Angora goats at Grand Rapids. 

diet and in unheated , straw-bedded 
sheds. During cold spells, they went 
outside to eat periodically but very 
briefly. This is a concern because 
younger animals may not eat enough for 
proper gro wth. 

Brown says, .. Angora goats and 
other livestock not typically raised in 
this region can be well suited to it once 
we learn the nutriti onal requirements 
and management techniques needed for 
a profit able enterprise." 

-Sam Brungardt 
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report recommended a " new version of 
the orphanage" as an alternative for 
children with special needs. Other 
voices, including some from minority 
gro ups and agencies, support the idea. 

Necessity forces this reassessment. 
There were 7,000 children in foster care 
in Minne sota last year. There were 
more than I ,200 requests for foster care 
in Hennepin County , which has 606 
licensed foster homes. " And the 
numbers of kids in need are increasing , 
due to parental AIDs, drug addiction, 
and other social problem s," Beker says . 

A gove rnment report notes that 
500,000 children were in out-of-home 
placement in America last year, and a 
70 percent increase is anticipated by 
1995 . 

While a family setting is still best 
for young children, gro up care also can 
be a nurturing environment if it is struc
tured properly , Beker says. For some, it 
may be the placement of choice . 

He has been assessing group care 
settings in Europ e , Israel and the U. S. 
His research suggests ideas for adopting 
positive models for youth care. 

Beker notes how group care in 
Israel doesn't carry the stigma that it 
does here . It is often seen as a normal 
a lternative in child rearing. And the 
main difference between U.S. and Euro 
pean group care, he says, is that our 
programs tend to emphasize clinical ser
vices and give less attention to the liv
ing group, while many of the European 
programs emphasize a more holistic 
appro ach . 

" In many of our programs, the kids 
have a therapi st one hour a day, or 
whate ver, and the rest of the time they 
live in a cottage where the personnel 
a re poorly paid and untrained, where 
the average staff turnover is often 
greater than that of the kids," he says . 

He says most European settings 
focus "on the living group and the 
genera list-professional who' s task it is to 
help the young people reorganize their 

Orphanages in the U.S. often provided little more than foo d and shelter. Other countries 
evolved social service institutions more accepted by society. Youth services models 
developed overseas are being examined by experiment station researchers for possible lise 
in the U.S. . to offset a shortage offoster homes. 

It' s based on a respected professional 
role, the educateur or social pedagogue, 
which doesn't exist in the U.S . In 
Fra nce, Beker point s out, the Minister 
of Welfare is an educateur. 

This youth services model. in fact, 
originated in the U.S . Following World 
War II, Europe faced reintegrating 

They have to see 
themselves as givers, not 
only as takers. 

many displaced children. The French 
gove rnment asked Columbi a University 
and the New York School of Social 
Wor k to design a training program for 
young workers becoming professional 
careg ivers. 

The educateur concept they de
veloped has been widely adopted in 
Europe , but largely ignored here, Beker 
says. In the U.S. , similar approaches 
have generally disappeared, supplanted 
by the kinds of programs that have left 
gro up care in disrepute. he says. 

The Euro pean models, Beker ex

it would be exploiting the kids ," he 
says . "Not that such exploitation is 
unknown, of course, but opportunities 
for meaningful work are needed." 

Beker believes that today' s dis
placed childre n, victims of social 
trauma, not wartime, could respond to 
similar care. 

Three things must be part of a 
good gro up care program , Beker says. 
The first is challenge . " If the kids are 
languishing in these places , they are 
not going to grow." The second is par
ticipation. " Young people need to try 
their wings in various ways in com
munities in which they are involved. " 
The third is service. "They have to 
see themselves as give rs, not only as 
takers. whether it' s in a family or an 
institution. " 

Such a program does not have to be 
more expensive to operate , Beker says, 
and in the long run it would certainly 
be less expensive than the social costs 
resulting from not helping these 
children. Beker says . by reclaiming the 
success ful group care concept originally 
deve loped in this country, we would be 
offering some of our most needy 
children a better chance in life. 

-Jennifer Obst 
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Less Herbicide Can 
Still Be Effective 

Potato growers can save on herbi
cides without sacrificing yield, thanks to 
research done last summer by Univer
sity of Minnesota horticultural scientist 
Leonard Hertz and research scientist 
Edith Lurvey . 

The key is the use of a herbicide 
posternergent, that is after the crop and 
weeds sprout. 

Reducing herbicide rates by two
thirds gave excellent weed control and 
high potato yields . Says Hertz, "Metri
buzin (trade names : Sencor and Lexone) 
was the herbicide we applied post
emergence when potato plants were 
about 6-8 inches tall and weeds were 
about 1-4 inches tall . We were able to 
reduce the rates drastically, to only one
quarter pound metribuzin per acre, for 
90 percent or better weed control." 

The same herbicide applied pre
emergent, before the potato plants and 
weeds had emerged, required three to 
four times as much herbicide for 90 
percent or better weed control. 

Russet Burbank potatoes were 
grown in the study , which was con
ducted at the Sand Plain Research Farm 
at Becker. Controlled weeds included 
green foxtail, common ragweed, wild 
buckwheat and carpetweed. 

Combining the herbicide with a 
spray additive-a chemical which helps 
it stick to and penetrate through to a 
weed's leaves-increased weed control 
and potato yields to what would have 
been achieved with a three-quarter 
pound per acre application of 
metribuzin , says Hertz . Adding Poast in 
very small quantities (. 18 pound per 
acre) as a second herbicid e, significantly 
increased grass cont rol. 

Hold it! Before you put that next 
bite into your mouth, stop and ask 
yourself. "Why am I eating?" If you 
can come up with a complete answer, 
you'll have solved a mystery that has 
intrigued nutrition researchers for years . 

Your response more likely covers 
just one tiny piece in a large and com
plex puzzle that forms the total picture 
of how people and animals know when 
to eat, and when not. 

Psychiatry professor and Food 
Science and Nutrition researcher Allen 
Levine is one of those trying to find 
and assemble the puzzle's pieces . He 
studies the "inside story" on how our 
bodies regulate food intake . 

Unraveling that biological system is 
interesting to Levine for its own sake . 
But he also knows that a better 
understanding of how food intake is 
regulated may be a key to helping peo
ple with eating disorders . An accurate 
picture of how a healthy system works 

"To eat, or not to eat, " 
is based on much more 
than a growling stomach 
or the clock. 

is the most important clue to what 
happens-and what we can do about 
it-when appetites falter or rage out of 
control. 

The decision " to eat, or not to 
eat," is based on much more than a 
growling stomach or the clock showing 
noon, Levine says. 

To Eat, or Not: Why We Do Is a Complex Puzzle
 

What biochemical transmitters within our body tell us we're hungry ? Only pieces are known 
of the complex cascade of chemicals that increase and inhibit the urge to eat. 

transmitters-chemical signals we 
produce-that input into regulating ap
petite, that are involved in turning on 
and sometimes turning off feeding, " he 
says. 

Appetite researchers find that scores 
of chemical messengers travel between 
the brain and digestive tract. These 
messengers relay information about the 
levels of nutrients in the blood, how full 
the stomach is, and the body's other 
eating related conditions. 

Scientists have identified many 
specific chemicals-monoamines, pep
tides, amino acids, to name a few
known to influence the action . But how 
they fit together remains in many cases 

Many inhibit the urge to eat. Others in
hibit the inhibition. 

To further complicate attempts to 
understand them, the chemicals often 
operate together , in what Levine refers 
to as a " cascade." One chemical affects 
another chemical which affects a third 
chemical, etc . It's like water tumbling 

Puzzle continues all back page 

Can Taxes Protect 
Groundwater? 

Can taxes provide protecti on against 



pouuuon r lVlany e.:l: U Il U I Il IM S a rg ue.: uuu a-Mary Kay O 'Hearn , 'There arc a whole lot of neuro- I a mystery . Some increase food intake. 
properly levied tax is the best way to 
deal with pollution, says Steve Taff, 
agri cultural eco nomist with the MinSheep Dairying May Not Be a B-a-a-ad Idea nesota Agr icultural Experiment Station . 

Think dairy and cows comes to 
mind. Perhaps also goats. But few think 
of sheep , though about 100 million are 
milked around the world , many in 
Europe and the Middle East. 

The u.s. is actually no stranger to 
sheep milk produ cts. Last year 
Americans ate more than 45 million 
pound s of Pecor ino, Roquefort , Feta , 
Kasseri and other sheep' s milk cheeses , 
mostly imported. That we import so 
much is proof that a market exists for 
sheep's milk cheese. It may not be long 
before our fledgling dairy sheep industry 
helps fill that demand , thanks in part to 
research by experiment station animal 
sc ientists William Boylan and Robert 
Jord an . 

With their successful work to in
crease the ave rage number of lamb s per 
litter , begun in 1968, it became clear 
that ewes were having more lambs than 
they could provide milk for. Thi s led 
Jord an to research that made possible 
the development of the milk replacers 
that producers now feed lamb s. But the 
replacer isn't cheap . 

Boylan' s response in 1983 was to 
begin breeding to increase ewe milk 
production . He began by measuring lac
tation of ewes nursing one or two 
lamb s, weighing the lamb s before and 
after they nursed . Boylan says they 
found that ewes respond to demand . 
"Those nursing two lambs give substan
tially more milk than those nursing 
singles. 

" But we decided , if we really want 
to get a handle on milk production , why 
not milk them? So, in 1984, we set up 
a temporary milking parlor at Rose
mount, which has since been replaced 
with a 48-stanchion parlor equipped 
with imported milking equipment. " 

Boylan ' s milking trials continue , 

The experiment station sheep milking parlor at Rosemount has demonstrated that sheep 
dairying has potential ill Minnesota. Automated systems pump the milk into holding con
tainers . The sheep 's milk is f rozen and accumulated into large batches for processing into 
high value cheeses. 

with mor e than 14 established and 
hybrid breeds being evaluated. These in
clud e the Roman ov from the Soviet 
Union and the Outaouais and Rideau 
from Canada. They have found high 
repeatability in sheep milk produ ction . 
That means a ewe will prob ably repeat 
its record of milk from one lactation to 
the next. " It means produ cers can raise 
their average milk produ ction by simply 
culling the poor milkers, " says Boylan . 

Boylan yearns to import East Frie
sian milk sheep. They produ ce up to ten 
times as much milk per lactation as 
U .S. breeds. He says it would be easy 
to incre ase milk produ ction by cro ssing 
the East Fr iesian with domestic breeds, 

maybe even create a dairy breed better 
suited to U.S. conditions than purebred 
East Friesians. However, U.S . Depart
ment of Agriculture regulati ons designed 
to keep diseases out of the country pre
vent their importation. 

Instead , Boylan models his work on 
progress that ' s been made with the 
Lacaune. That breed produces virtually 
all the milk for France ' s famous Roque
fort cheese. " Originally, the Lacaune 
was not a good milk sheep, " he says . 
"Fifteen or 20 years ago it probably 
produced about as much milk as our 
U.S . breeds do now . But they' ve 

Sheep continues on back page 

Taff says taxes can be designed for 
two different purposes. They can raise 
money, or they can try to change 
behavior. But a tax cannot effectively 
do both, because success at changing 
behavior ofte n results in lower 
revenues. 

A tax on pollution is usually offered 
as a way to change behavior , he says. 
The tactic views pollut ion as resulting 
from specific and identifiable actions, or 
lack of actions , by individu als or firms. 

" For surface water contamination 
from a factory outlet pipe , remedial 
taxes are not only theoretically sound , 
they are administra tively practical. It's 
more complicated with so-called 
non-point pollut ion like groundwater 
contamination from farm chemic al use. 
In these circumstances, it is often 
unclear who is doing the polluting," he 
says . 

It could require costly information 
gathering to set appropriate tax levels 
reflecting actual pollution caused by in
dividual farm s, he says . 

" The science is skimpy at this 
point, and the enforcement costs are 
likely to be imposing at any time. 
That' s why it seems reasonabl e to con
sider other approaches to agricultural 
pollution contro l," Taff says . 

" Government purchases of cropping 
rights in sensitive 6lreas, such as the 
federal Conservation Reserve Program 
(CRP) or the Reinvest in Minnesota 
Reserve (RIM), might not be as effi
cient, in the strict economic sense, as 
are remedial taxes . They might also 
wrongly send the signal that farmers 
have the right to pollut e and that society 
has to buy it back . But in certain set
tings , rights purchases may have the 
conside rable adva ntage of administrative 
pract icality and financia l feasibility." 

-Jennifer Obst 
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Oaks, Symbol of Strength,� 
Showing Their Weakness� 

High quality red oak trees are 
harvested at twice their rate of annual 
growth, and that worries southeast 
Minnesota landowners , foresters , 
environmentalists and researchers alike . 
But a machine made for destruction , a 
bulldozer, can aid infant oaks, says 
University of Minnesota researcher 
Peter Bundy . 

Oak forests are hard to regenerate. 
That's why Agricultural Experiment 
Station researchers and Minnesota 
Department of Natural Resources 
foresters are concerned about over 
harvesting . Young oaks need lots of 
sunlight , hard to find under the dense 
leaf canopy of mature oaks. And when 
light finally reaches oak seedling s after 
a tree harvest , other faster growing 
species usually beat them out. 

So how did oak forests get started, 
with nature working against the species? 
"Large areas were burned each year by 
Native Americans so the grass would 

get acorn s to germinate and grow into 
seedlings before the area was logged . 

"Mechanical site treatment has been 
tried before , but not scientifically 
documented," says DNR forester Keith 
Jacob son. 

Bundy inventoried vegetation during 
the 1989 growing season. He tried to 
measure and count everything that might 
affect oak regeneration: acorn crop of 
the big trees before logging, number 
and size of established oak seedlings , 
soil type and leaf cover. 

In comparing count s to an un
bulldozed area, Bundy was surprised to 
find more than twice as many first year 
seedlings on the untreated area . The 
bulldozer prepared a nice seedbed, he 
says, "but without the leaf litter, acorns 
were more exposed and easy picking for 
hungry squirrels and deer." 

He says it's important to time 
bulldozer treatments for before leaffall . 
Acorns will then fall onto bare soil and 
be covered by falling leaves . " This will 
assure more acorn protection from 
desiccation, temperature extremes and 
mammal predation. " 

After the area was logged in 
September 1989. Bundy made ring 
counts on the harvested north ern red 
oaks. He found that the forest had its 
start 90 to 107 years ago, the same time 
the forest burning stopped. 

"By the second growing season, 
there was no difference between 
treatments ," Bundy says. "The 
prepared area made a dramatic come
back . There were a lot of seedling 
sprouts from b roken off young oaks. " 
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The yellow smother crop successfully at work in this test plot has germinated. grown, and 
flow ered. It crowded out weeds as it raced through its growth cycle . and will shortly die 
back and naturally fo rm a thick organic Ill(/( around corn plants. cOl'ering and smothering 
other weeds. Weeds have barely begun to grow in the unslllothered control strip. 
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Smothering Weeds May Be the 
Future for Control 
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Minnesota Agricultural Experiment 
Station scientists are developing a 
"smother" plant for natural, biological 
weed control in corn fields . The plant is 
a result of crossing subspecies of 
B'rassica campestris, which is a species 
that includes crop s such as Chine se cab
bage , turnip and pak-choi . 

The smother plant was tested last 
summer. It prevented weed growth 
without adversely affecting either corn 
yield or the environme nt. 

A carpet of vegetation 
... smothers weeds. 

tist Don Wyse , plant breeder Nancy 
Ehlke and graduate student Robb De 
Haan. 

An effective smother cro p would 
reduce w il erosion and avoid the pollu
tion problems associated with some 
chemical herbicides , says Wyse . It may 
also be effective on weeds with 
resistance to herbicides. 

Last summer ' s tests showed the 
smother crop to be potentially as effec
tive as many conve ntional herbic ides . 
Smother plant seed was applied in a 
band over the row when the corn was 
planted. The optimum seeding rate for 
weed control appeared to be 4 .5 pound s 
per acre . 

Several more years of research will 
be needed, Wyse cautions, before corn 



Newly sprouted oaks have a hard time sur
viving past one season. A sprout fro m an 
established seedling root would grow two to 
f our times higher through that season. 
enhancing survivability. 

green up quicker and buffalo would 
come to graze," says researcher and ex
tension forester Mel Baughman . 

Early European explorers traveling 
the Mississippi didn 't see the lush, tree
covered hills we know, says Bundy. 
"The river extends between two chains 
of high , bare , very sterile mounta ins, " 
wrote explorer Father Grugnis in 1727. 

" Fire was common until the mid
to-late 1800s. The oaks survived, that 
is , their root systems survived. The 
other species (elm, maple , basswood) 
are weaker. When the fires stopped, the 
oaks took off!" says Bundy . 

For the past two years Bundy has 
studied oak reproduction on DNR land 
west of Red Wing . In 1988 a bulldozer 
"prepared" the site, knocking down 
brush and oak saplings, stirr ing up soil 
cover and fallen leaves. It was done to 

Oak Management 
Conference On Tap 

A wide ranging conference on 
managing oak forest resources in Min
nesota, Wisconsin and Iowa is coming 
up for forestry professional s and 
forestland owners , June 3-4 , in Winona, 
Minn . Three units of the Univer sity of 
Minnesota are among the sponsors. For 
more information contact the EDS 
Registrar , 405 Coffey Hall , 1420 Eckles 
Ave., St. Paul , MN 55108-1030 
(612/625-6294 or 800/367-5363). 

He says, " these sprouts have better 
developed root systems and larger 
leaves than the acorn seedlings. They 
have a better chance to compete." 

By 1990 the treated area had twice 
as many well established trees, and it 
appeared the oaks would be able to beat 
out competitor s in the height race. 

Experiment station researchers are 
also investigating severa l other methods 
to help establish young oaks. 

-Dave Hansen 

'I he sm ot her plant gro ws ve r y 
rapidly, developing into a carpet of 
vegetation that smothe rs weeds before 
they have a chance to compete with the 
corn. After four to six weeks, the 
smother plant completes its life cycle 
and dies, leaving a mulch on the soil 
surface and giving the corn a relatively 
weedless field in which to grow . 

The three University of Minnesota 
scientists developing this revolutio nary 
biological control agent are weed scien

a nd p oss rm y so y b ea n growcrs W I ll oc 
able to buy smother plant seed. " What 
we' re doing is releasing an idea, not the 
plant itself, " he says. " It may take five 
to six years before it' s ready for 
growers to use." 

More field trials are planned, and 
Ehlke will continue to develop more 
types of smother plants and conduct 
research to determi ne how economically 
the seed can be produced. 

-Anne Lewis 

Mushrooming Uses Being Found for Newsprint 
...... -- - I appear, " Schmidt says. 

Home grown crops of oyster mushrooms are possible on recycled newspaper. In addition to 
producing tasty gourmet delicacies. the process diverts paper potentially destined fo r 
landfills . turning it after several crops into decomposing organic matter suitable fo r incor
porating into garden soils. 

A delicious solution may have been 
found for reducing the glut of old 
newspapers and other recycled waste 
paper. Research by Univer sity of Min
nesota forest produ cts researcher Elmer 
Schmidt suggests that consumers may 
some day be able to grow oyster 
mushrooms, a gourmet favorite , on 
bales of shredded paper . 

And the bales could be broken up 
and used for compost after several 
mushroom crops use up the nutrient s 
they need in the paper , Schmidt says . It 
could help solve part of the gigantic 

waste paper disposal problem while pro
viding consumers with a gourmet 
delicacy. Oyster mushroom s sell for $12 
a pound in the supermarket, accord ing 
to Schmidt, who conducts research for 
the Minnesota Agricultural Experiment 
Station . 

" I picture people getting bales of 
shredded paper that are already in
oculated with the mushroom spawn, 
sticking them in a shady place in their 
backyards, giving them an occasional 
watering with a hose and then 
harvesting the mushrooms when they 

Oyster (Pleurotus) mushrooms are 
found around the world in the wild and 
are cultivated in a number of countrie s. 
They are meaty, with a soft texture and 
a delicate flavor that sometimes hints of 
anise. Says Schmidt , " They' re a little 
like morels and more delicate than 
shiitake . They 're good in omelettes or 
fried gently. " 

Schmidt and undergraduate student 
Keith Tusa say they think they may be 
the first to grow oyster mushrooms on 
newsprint. Growing them in sterile jars 
doesn't work ; lack of oxygen inhibits 
production . But they get good crops of 
the tasty mushroom s growing them out
doors on compressed bales of shredded 
newsprint and woodchips. 

Analysis shows their mushrooms 
don 't have any higher concentrations of 
heavy metals than fresh. mushroom s sold 
in supermarkets . 

If he can obtain additional funding, 
Schmidt hopes to refine his system and 
test whether other types of waste paper 
can also be used. After that , he hopes 
some firm or individual will help stem 
the paper pollution problem by produc
ing the bales for consumer s. If such 
bales can be marketed, a consumer 
could expect oyster mushroom harvests 
in the spring and fall of the first year. 

-Anne Lewis 
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Sheep continued from page 3 

selected for milk producti on to the point 
that I'm told the Lacaune in some cases 
outperforms the East Friesian . I can see 
no reason why we couldn 't do the same 
with our breeds. " 

Boylan also asked University of 
Minnesota food scientist Howard Morris 
to see whether the domestic milk would 
make good cheese . A problem was get
ting enough milk for a batch of cheese, 
but Morris discovered that sheep's 
milk-unlike cow's milk-could be 
frozen without harming its cheese mak
ing properties . That was important, 
Boylan says, because the few small 
U.S. flocks that are being milked are
 
many miles apart. Today , producers
 
freeze the milk until they have enough
 
to ship to a proce ssor.
 

Morri s has adapted cheese making 
procedures for sheep' s milk , which is 
much higher in solids than cow's milk . 
He developed processes for making 
many cheeses, including Feta , Gouda, 
Manchego, Romano and Roquefort 
types . A high quality commercially ac
ceptable yogurt could also be made 

M 
Volume 46 , Number 1 

EDITOR 
David L. Hansen 
PROD UCTION AND COPY EDITOR 
Larry A. Etkin
 
DESIGNER
 
Nancy H. Teufcrt
 
PHOTO EDITOR
 
David L. Hansen
 
PHOTO CREDITS
 
Computer image photo page I by Dave Smith ;
 
angora photo page 2 by Daniel Brown ; orphanage
 
photo page 2 from Minnesota Historical Society;
 
smother plant photo page 4 by Don Wyse;
 
mushroom photo page 4 by Elmer Schmidt. Other
 
photos by David L. Hansen.
 

Minnesota Science is produced quan er ly by the 
Educational Developm ent System . It is published by the 
Minnesota Agricultural Experi ment Station ; Institute of 
Agriculture. Forestry and Home Economics . University of 
Minnesota. St. Paul . Minnesota . Printed with vegetable o il 
base ink. 

Address all corr espond ence and requests to the Editor . 
Minnesota Science . Educational Deve lopment System. 405 
Coffey Hall . 1420 Eckles Avenue. University of 
Minnesota. si. Paul . MN 5510 8- 1030. 

Contents of this tabloid become public propert y upon 
publication. The written material may be reprint ed if no 
endorseme nt of a co mmercial product is stated o r imp lied . 
Please credit tbe Minnesota Agricultural Experime nt 
Station. Trade names or prod ucts occas ionally are printed . 
No endorsement of products or firms is intended. nor is 
c riticism implied of those nor ment ioned. 

Th e Univers ity of Minnesota. including the Minnesota 
Agr icultural Experim ent Station. is committed to the 
policy that all persons shall have equal access to its 
programs. facilities. and employment without regard to 
race, religion, color, sex , national orig in, hand icap, age . 
veteran status or sexual o rientation. 

Sheep 's milk blue cheese. 

from sheep ' s milk . 
Boylan considers his contribution to 

the U.S . dairy sheep industry to be just 
demonstrating that it is possible, and 
that the greatest limitation, the amount 
of milk that existing breeds produce, 
can be resolved over time . 

Roger Steinkamp, presid ent of the 
North American Dairy Sheep Associa
tion, share s that assessment. He and 
Boylan both note that marketing the 
milk remain s the biggest impediment to 
growth of the industry, and the problem 
is circular. Few processors make 
sheep's milk cheese because milk is not 
available in large quantities . And, very 
few producers milk because so few pro
cessors buy ewe's milk. 

But Steinkamp believes the industry 
will grow . A few processors in the 
Northeast and Northwest already make 
cheese , yogurt and ice cream from 
sheep 's milk . Steinkamp and his wife 
have been making sheep' s milk cheeses 
in Hinckley , Minn ., for three years . 
That they buy milk from producers in 
four states and still not have all they 
could use is symptomatic of the poten
tial and challenge facing the industry. 

Steinkamp appreciates the push that 
the research at the University of Min
nesota has given the U.S. dairy sheep 
industry. For processors to be able to 
get the milk they need, Steinkamp says 
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more research is needed that addresses 
the needs of the small producers that 
will likely be the industry' s mainstay for 
some time to come . 

-Sam Brungardt 

Puzzle continued from p. 3 
down a series of plunges in a waterfall. 

Like a jigsaw puzzle, many of the 
pieces are visible, but need to be fit 
together to see the picture they form. 
Assembling the puzzle is Levine ' s goal. 

Levine gives test animals substances 
that bloc k or enhance some aspect of a 
particular chemical's action. What then 
happens gives Levine insights into how 
and where various chemicals fit into the 
overall system. 

For instance , Levine found one sub
stance that acts like a body chemical 
called neuropeptide Y (NPY), increasing 
feeding behavior in rats. When he gave 
rats a chemical that blocked action of 
feeding regulators called opioids , the 
NPY mimic lost its effect. This result 
allowed Levine to fit a few tiny pieces 
into the puzzle : NPY depends on the 
opioid cascade . 

Levine also has his eye on the 
genetic level of feeding regulation . 
Genetic material in body cells contain 
templates that , in an assembly line style, 
build the various chemicals affecting 
food intake. 

Just what causes the cells to tum 
the chemical assembly line on or off is 
not clear, however. Levine is searching 
for the signal that tells the cell when to 
begin making the NPY. 

The work of assembling bits and 
pieces of the big picture is arduous. 
Levine says it's worth the effort. 

"It ' s an extremely slow process, 
trying to find it all out, " he says. 
"Eating is an extremel y important ac
tivity . We 'd like to understand how this 
whole system functions ." 

-Mary Hoff 
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