
Agricultural Exper iment Station
 
Univers ity of Minnesota
 

Summer, 1988
 

Research Helps Manage Alzheimer's Stress
 

Altheimer's di .H'<LH' affects three million Americans and their families. 
identified \l'ays to lessen the stress Oil caregivers. "Quality of life." The phrase 

is frequently used in talking 
about things that make life 
pleasant, but we seldom 

hear it in talk about situations that in
volve impendin g death. 

Yet. improving the quality of life for 
families that have a member with 
Alzh eimer's disease is the goal of a five
year study being conducted by Univer
sity of Minnesota family social scientist 
Pauline Boss and mental health profes
sionals with the Minneapol is Veterans 
Administration Medical Center. 

More than three million Amer icans 
in their mid-40s and older have 
Alzheimer's, an irreversible form of 
dementia. The disease causes drastic 
personality changes, progressive mem ory 
loss , and reduced intellectual capability. 
In later stages, people with Alzheimer 's 
require constant supervision, putting 
great stress on ca regivers. 

Family social science research has 

People with advanced Alzhe imer's 
are physically present but psychological
ly abse nt. Th is phenomenon (or its 
reverse) , called " boundary ambiguity," 
occurs when there's an unclear loss in a 
family, says Boss. With Alzheim er's, 
family mem bers do not know whether 
that person is in or out of the family 
system. He or she can no longer relate 
to them in old, familiar ways. 

Additional stress comes because 
on ly an autopsy can conclusively prove 
Alzheimer' s presence. In earl y stages, 
only the spouse may see symptoms of 
the disease ; others may doubt that 
anything is amiss. Later, a son o r 
daughter may deny the disease's ex
istence, stay away, or otherwise cease to 
be a source of suppo rt and comfort to 
the caregiver or the patient. Stress in the 
family increases as fami ly members fail 
to support each other. The family 
becomes unab le to deal with the situa

t ion cohesively. 
Boss' work extends earlier research 

she did for the Minneso ta Agricultural 
Experiment Station. Funded by the Na
tional Institute on Aging, it examines, 
through videotaped interviews, ways in 
which family members interact as they 
are co nfronted with the fact that one of 
the ir family pro bably has Alzheimer' s. 

" When there's a catastophic illness, 
the entire family suffers," Boss says. 
"We' re interviewing family members, 
gathered together in the home, dur ing 
the first five yea rs after the VA doctors 
confi rm that a patient prob ably has 
Alzheimer's. 

" We videotape the inter views as the 
disease progresses, to record how family 
mem bers interact as they attempt to deal 
with the ambiguity, the confusion as to 
whether the victim is in or out of the 
family system . You have to know what 
the co mponents of any system are before 
you can organize that system to surv ive, 
and the same is true of families." 

The study' s concl usions include: 
• Ca regivers may neglect their own 
physical and mental health . Yet respite 
care, which g ives caregivers a break 
from the routine, is vital. 

Alzheimer's continued 0 11 hack 
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Female Runners Risk Iron Run Down Changed Soybean 
Women runners may be running into 

troubl e, nutr itionally speaking. A recent 
study indicates female marath on runners 
may be runnin g their iron stores down 
to dangerou s levels on their way to the 
finish line. 

That' s a majo r conclusion of experi
ment station researcher Joanne Slavin 
and research assistant Johanna Lamp e. 
They studied a group of women runners 
in last year's Twin Cities Marathon , for 
six months, from beginning tra ining, 
th rough the race. 

Long distance running places 
serious nutritional stresses on women 
athletes, and their diet may not sup ply 
them with enough iron . Exercise also 
speeds the intestinal transit rate, which 
reduces the time their bodies have to ab
sorb iron from food . In extremes, the 
speedup causes diarrhea. 

Ironically, a sport that requires en
durance above all may be exhausting the 
body' s iron-a mineral needed for en
du rance. In extreme cases, low iron 
stores cause anemia and force some 
athletes to stop competing altogether. 

Iron allows hemoglobin to carry ox
ygen to cells. It takes time to recover 
from iron depletion . 

Runners lose iron partly through in
creased. unnoticed blood loss. "People 
that go for long, fast runs seem to lose 
a lot of blood through the feces; ' she 
says. Runners and jogge rs may damage 

'/1 lot of the women 
we studied had no 
iron stores at all." 

How does competitive or recreational long distance running affect thr iron stores ill " 'O/lll'll ? Experiment 
Station nutritionists are investigating lire dietary implications [or women. 

of the runners are not very good to 
beg in with. "Some distance runners 
follow low-calorie diets . Achieving an 
adequate iron intake on a diet of 100 to 
1200 calories a day is extremely d ifficult 
without additio nal mineral supplemen ta
tion. A lot of the women we studied had 
no iron stores at aIL" Slavin says. 

" Our runners didn' t have classic 
eating disorders such as anorexia, but 
they tended towards some weird food 
~ ra~t  ice~~ . for example, avoiding a par-

time, but also binds minerals so they 
ca n't be abso rbed. So probably some of 
these athletes are going overboard on 
fiber, and that's mak ing the problem 
worse," she says. 

Of the two forms of d ietary iron, 
the body abso rbs " heme' iron. from red 
meat. two and a half times better than 
"non-heme" iron from plant sources . 
S lavin says thcy fou nd that " women who 
atc a little rcd meat had better iron 
sto res," 

Ration Could Benefit 
Poultry Producers 

While neither egg laying hens nor 
their brethren might ca re whether they 
get a change in d iet , producers would . 
They would welcome the 25 percent in
c rease in usable ca lor ies that will be 
provided if a new way of processing 
soybeans is adapted by suppliers. 

The new processing method , says 
Craig Coo n, poultry researcher with the 
University of Minnesota Agricultura l Ex
periment Station . involves removing 
soluble carbohydrates called o ligosac
charides from the soybean . The process
ing does not seem to have any negative 
effects . "Chickens are responding well to 
the soybean mea l," says Coon. 

"Removing these carbohydrates 
means getting more nutritional value 
from the soybean because it may remain 
in the chickens' intestinal tract longer, 
allowing better use of all nutrients:' ac
cording to Coon. This increases the 
energy content the bean provides by 
about 25 percent. Eggs are produced at 
lower cost. 

On the laboratory scale of this 
research, the oligosaccharides are being 
chemically removed with alcohol. But. 
Coon and research associate Mel Hamre 
believe the process could eventually be 
duplicated by a commercial processor on 
a large scale, or the same resul ts 
achieved through genetic manipulation 
techniques. 

Removing oligosaccharides is cost 
effective for producers because it means 
fewer nutr ients will need to be ob tained 
from ano ther potentially more expe nsive 
so urce . " If the nutr ients that can be 
recovered in this process had to be add
ed to the soybean meal. it wou ld cost 
" _ 1 1 •• C'c ..., . ".._ ~ ,.' ~ _ ~ l ••_ : 



u c u rar 10 0U g llJUp . o r Ia KllIg uuge uoses 

of unneeded supplements." she says. 
red blood cells ci rculating through But Slavin found that some runners 
capillaries in their feet. They also tend who were ingest ing the recomm ended 
to usc a lot of aspirin for pain , which levels of iron still had inadequa te iron 
might cause gastrointestinal bleeding, stores. A high fiber diet may be ag
Slavin says. gravating the problem , she suspects. 

Slavin also found that diets of many " Fiber not only speeds intestinal tra nsit 

U t ' I " I""" I I I ".U. ~I)' . po...' ''' 1"'- ' "'II ' JI 11 1.....U I .S iuv m IS now IOOKlIlg at Iro n stores 
says Loon . or recreational athletes. "Even these 

When the soybeans can be marketed women seem to have problems, and I 
this way, it will mean increased value ofthink most of it is due to thei r eating 
Minnesota soybeans to poultry pattern s: ' she says. Research like th is 
producers. will help wome n athletes make the right 

- Mary Kay O'Hearn nut ritional choices to stay in stride . 
-i-Ienn ifer Obst 

Here's the Next 
Generation of 
Nitrogen 
Management 

A nitrogen management plan refined 
by a computerized expert system that 
g ives crops exactly what they need- and 
no more. Th at's what University of Min
nesota researchers are working on. 

Their goa l: optimum yie lds, restored 
profitability to agriculture and improved 
gro und water qualit y. " Our research 
represents the 'n ext generation' of 
nitrogen manage ment," says Gary 
Ma lzer, soils researcher with the Agri
cultural Experiment Station . 

Malzer 's research focuses on the ir
rigated Sand Plain of central Minnesota . 
The computerized expert system 
monitors cro p needs and in unusual 
years, it adjusts nitrogen rates during the 
gro wing seaso n. 

" Last yea r Wd S dr y in the Sand 
Plains grow ing area so there was little 
nit rogen leach ing during the grow ing 
seaso n. But let' s say we have four inches 
of rain in late June. The expert system 
predicts what took place in the soil and 
recomm end s adju sted nitrogen rates. 

" The system makes sure there's 
enough nitrogen for the crop, but not so 
much that excess nitrogen is left in the 
soil at the end of the growing year," 
Malzer says. " It also helps keep nitrogen 
from getting in the gro und water before 
crops can usc it." 

-Jack Sperbeck 

Immunity in Chicken and Turkeys 
Boosted by Research 

Viruses are the worst kind of 
enemy-hard to spot and quick to 
spread . Th ey cannibalize living cells in 
people and animals, using the cell to 
rep roduc e. and then spread . In a closed 
environ ment such as the kind chickens 
and turkeys are reared in, they can be 
parti cularl y dangerous once introduced. 

University of Minnesota veteri nary 
pathob iologist John Newman has been 
working on giving the birds an even 
shot at fighting off a vira l invasion. He's 
looki ng for the best immu nization 
system, and ways to augment the passive 
immunity that is a gift from the mother 
hen to every egg. 

Newman's spec ialty is avian 
respiratory diseases. In the United States 
losses from disease and management 
related problems and lowered production 
efficiencies cost the turkey industry 
about $320 million per year.vRcspirato ry 
diseases are the number one eco nomic 
burd en to the domestic poultry industry," 
Newman says. It and immune system 
complications acco unt for about 50 per
cent of the deaths in young tur keys. 

Low winter humidity is hard on the 
respiratory system, and also aids in 
creating dust. which is an additi onal 
irritant. Respirat ory diseases are a very 
complex interaction of the environment. 
the host , and the infect ious agent, ac
cording to Newm an . 

Some of these viruses are more 

Respiratory diseases are a constant threat 10 

turkevs and chickens. veterinarv medicin e 
1'{l/h;lhi% gy research is evaluating the effectiveness 
ofimmunization programs. 

pathogenic than others. After the 1974 
North Amer ican outbreak of the virul ent 
Newcastle disease, $54 million was 
spent to eliminate it from the continent. 
But respiratory diseases do not have to 
be fatal to be a problem to the industry. 
Less virulent viruses weaken resistance 
to seco ndary microorganisms. As a 
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result. " the birds don't eat quite as 
much, may not be as active; so these 
subclinical infections reduce production 
effic iency," Newman says. 

There can be other complications. A 
milder form of Newcastle disease affects 
egg prod uction. "Not only does it create 
a significant drop in the numb er of eggs. 
but the eggs that are laid have poo r shell 
quality, which means the chances of 
those eggs hatch ing arc not very good . 
So it's very devastating to a turkey 
breeder if the flock gets infected with 
Newcastle disease. In the mar ket flocks 
it can be ,devastating because of the ef
fect on the respiratory system ," he says. 

Newman has been evaluating various 
immu nization programs for Newcastle 
d isease. " We've looked primarily at op
timu m timing fo r vaccina ting mar ket 
turk eys. It turn s out that the growing 
tur key should be vacc inated at least 
twice," he says. 

This is beca ue of the role of paren
tal , or pass ive immu nity. "Antibodies are 
found in the egg yolk which the young 
poult absorbs. These antibodie s last 
about three weeks. While these anti
bodies arc helpful in protecting the 
young poult , they hinder the immuniza
tion process because, of cou rse, the vac
ci ne is actually a modi fied form of the 
actua l disease-p roducing virus . And so 
when you vaccinate in the presence of 
passive immunit y, the viruses neutral ize 
these antibodies:' Newman explains. 

Timing the vacc ination is cr itical. 
T he first immunizat ion is done at about 

Turkeys continued Oil p. 4 



Farm Families: 
Growth, Change 
in Crisis 

A study of families who have gone 
through farm credit mediation has 
looked at the impact high economic 
stress has on the farm family. 
Preliminary results show that the 
eco nomic stress pulls most families 
together, but it also tears some families 
apart . 

The Minnesota Agricultural Expe ri
ment Station study is of family 
economic, soc ial and emotional adjust
ment strategies, says Sharon M . Danes, 
family resource management extension 
spec ialist. She and colleagues Jean 
Bauer and Kathy Rettig, have been 
studying 592 people who have com
pleted med iation. 

The study has shown some revealing 
changes. "A lot of the farm families no 
longer trust financial institutions or other 
people. They feel a way of life they 
knew and loved has been destroyed and 
they're resenting it," Danes says. 

o ~ '..
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New Test Tells When One Cow Can Infect Another 
This is the kind of viru s that gives 

viruses a bad name. This is a viru s that 
stays hidden, but lowers resistance to 
other infections. This is bovine leukem ia 
virus, and it infects 20 percent of United 
States dairy cattle . 

Alvin Weber is a station veterinary 
biologist who has been aiming at this 
moving viral target for over 25 years, 
trying to keep it at bay. He studied the 
infection in many cattle, and developed a 
lab test that may help predict in which 
animals the virus is likely to become 
most dangerou s. 

Bovine leukemia costs the United 
States over $44 million annually, for 
replacement of diseased cattle , lost milk 
produ ction and associated costs. But the 
true costs may be even larger. " That 
figure doesn't take into account the othe r 
diseases. the pneumonia. the mastitis, 
that cause losses because the bovine 
leukemia virus has lowered animals' 
resistance to other diseases." Weber says. 

Bovine leukemia virus was first 
identified in 1897 in Europ e. It spread 
rapidly after the first World War, when 
immigrants and refugees leaving eastern 
Europe took infected cattle with them. 

By the 1950s several European 
countries launched test and slaughter 
program s to elimin ate the disease. But 
the United States never has, though the 
disease can sometimes be devastating. 
" We'll find herd s that test 70 to 80 per
cent positive for the virus," Weber says. 

Weber has determined that insects 
like the stable fly are probably not a 
viru s carr ier. With experiment station 
entomologists he is now looking at mos
qu itoes which might carry blood from 
one animal to another while feeding. 
The virus, like AIDS. " seems to be car
ried with the passage of blood from one 

Veterinary biologist Alvin Weber has de veloped a laboratory test to identify.. the IIIOSt in f ectious carriers of 
bovine leukemia virus. 

Weber' s laboratory test helps deter
mine which infected animals are likely 
to be infectious. " The infectious animals 
are the ones whose cells will produ ce 
the virus in culture. Those which can't 
would probably be less infectious. For if 
you have, for example, 2500 cells, and 
one of those cells will produce virus, 
how can those cells hurt any other 
animal? But if maybe 30 to 40 percent 
of them will produce virus . that animal 
can infect another animal," Weber ex
plains. " We find that cells from some 
infected animals will not produ ce any 
virus in culture, and they'll stay that WdY 

for a good long time," 

1984. almost 77 percent of the Angus 
but only 26 percent of the Charolais cat
tle were found to be infected . 

Weber and experiment station 
anim al scientist Jay Meiske are now us
ing the " in vitro viral express ion test" 
as a cri ter ion to identify cattle to be 
segregated or culled in the Univer sity 
beef herd . The test has shown that 36 
percent of the herd testing positive for 
the viru s tested zero for " virus expres
sion" (i .e. . infectiousness) for two years. 
"Now we are following this herd to see 
if they will stay high . or low or zero in 
virus expression year after year: ' 

One key to this virus seems to be 
. . . 



"Some of the fami lies have becom e 
more politically aware, not in terms of 
bipartisanship. but in terms of farm 
policies. They have a broader perspec 
tive beyond thei r own s ituation , Th at , 
some of these peop le co uld ga in this 
perspec tive as they were or are losing 
their lands is amaz ing to me," she says. 

" We found ca ses where wives o r 
husbands were very bitter because their 
spouse had heart attacks and died . But 
then we also heard a lot of posi tive 
th ings," she says. "Most respondents 

Families continued Oil back page 

Marketplace is 
"Taming" the Wild 
Mushrooms 

Edible mushrooms, once only 
gathered in the wild , are now farm pro
du ced . Comm anding space in local 
markets are exotic mushrooms such as 
shiitake. oyster and enoki, says Shirley 
Th enen , food scie ntist with the Universi
ty of M innesota Agricultu ral Ex periment 
Station. 

" Mushroom s are high in prote in , B 
vitam ins and esse ntial minera ls, but 
quite low in ca lories if you don't cook 
them in butter." she says. Th eir high 
potassium co ntent can also be good for 
person s taking diuretic drugs for high 
blood press ure . 

Farm co mm unities with an ab un
dance of hay, straw and co rn cobs might 
be interested in mushroom cultivation as 
an alterna tive cro p. she says. 

As one part of her nutrition studie s, 
Thenen plan s to use whey as a misting 
age nt in laborator y cultivation of co m
mercial ed ible mushroom s. She wants to 
see if the nut ritional values of these 
mushroom s ca n be increased . 

-Mary Kay O'Hearn 

animal to another. A drop 0 1" blood the 
size of a pinhead is enoug h: ' he says. 

Problems in dealing with the virus 
are that cattle can be infected and show 
no signs of disease, and that not all in
fected cattle are actually contagious. 

What stra tegies dea l with bovine 
leu kem ia? " We've bee n trying to find 
ways to identi fy and either segregate o r 
get rid of anima ls that might be infec
tiou s: ' Weber says. Infectiou s anima ls 
co uld be kept separated, or treated last 
for procedures that could allow the 
transfer of minute amounts of bloo d. 
such as vaccin ating. deho rn ing or 
tatoo ing. 

"Having this darn stuff' 
parked in the wrong 
place louses up the im
munologic capability. . ." 

Weber suspec ts a genetic co nnectio n 
to disease res istance. In a University 
beef he rd of 304 cattle in whic h six died 
of lym phosarcom a between 1980 and 

Water Quality Center Enters 
Second Year of Field Research 

Now in its second year of field 
research , The Cen ter for Agricultural 
Imp acts on Water Quality at the Unive r
sity of Minnesota hopes to be able to 
deve lop recommendations. for 
ag ric ultura l pract ices to pro tect water 
qual ity, sooner than expec ted . 

"To be really stat istica lly sure, you 
prob ably need three to five years of 
research. says cente r director and soil 

scientist Jim Ande rso n. " But if o ur 
results are consistent from full th rough 
winter, into sp ring and summer, we' ll be 
fairly confide nt in saying some th ings 
sooner about ma nage ment strategies." 

The center does most of its fie ld 
research on soi ls conside red most 
vulnerable to gro und water pollution, 
Coarse textured soils are being in
vestiga ted at a Westport site in Pope 

.. .., ... -..............�-~ ~ .-.., ... 
m ltOl1\,'all County Extensio n Agent Gary ~I'll  tt (left) discusses the potentia l fo r nitrate leeching from f eedlot 
mmlLIre ...ith Layne Evers (if St. James, Minnesota . 

now H Inte g r at e s USCII IIH O m e c u ro m o

somes o f in fected animals . " If it inter
calates itsel f into the an ima l's 
chro mosomes whe re the immunologic 
functio ns arc- the effect is j ust like try
ing to sing with a bad singer next to 
you, So. having this dam stuff par ked in 
the wrong place louses up the im
mu nologic capability of the lymphocyte ," 
Weber says. 

However it expresses itsel f. the 
more that is known abo ut thi s elusive 
and deadl y virus. the better beef pro
ducers and dai ry farme rs can hope to 
manage in holding or fending it off. 

-s-Jennifer Obst 

Co unty. Silt loam over limestone 
bedrock sites are being exami ned in 
southeaste rn Minnesota's Goodhu e, 
Winona. and Olmsted co unties, 

Westport , a for mer USDA research 
si te, has a documented so il managem ent 
history, and expe nsive research facilit ies 
alread y in place. Ande rson says 
duplicating that site today would cos t as 
much as the entire ce nter budge t, if it 
were even poss ible. 

The center operates on a budget of 
about $250.000. from the Minneso ta 
Ag ricult ura l Expe riment Stat ion . The 
Legislative Co mmission on Mi nnesota 
Resources has provided a two-year grant 
of $150,000 per year. The ce nter is co l
lect ing data on nitrogen movem ent and 
agricultura l prac tices , pest icide pollution. 
ground water flow. and economic 
impacts. 

" Lysirnetc r" research at Westport 
lets expe rime nt station soil scientists 
Gary Malzer and Gyles Randall ac
curately measure the nitrogen that passes 
th rough the soi l to the gro und water. 
Th ere are 30 five- foot wide, four-foot 
deep stainless stee l Iysimeter s buri ed in 
the eart h . They let the researcher s 
measure exactly how much of a 

Water Quality continued Oil p. 4 
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Sustainable Agriculture Research Group Named 
Think about agriculture. Visualize 

huge tractors, plowing deep furrows 
across fields. Think of the cost of food 
at the supermarket. Consider small fami
ly farms . 

Whatever your image of agriculture, 
concern is growing that some farming 
practices create profit at the expense of 
our environment. The University of 
Minnesota is dealing with the issue 
through a recently established inter
disciplinary working group on sustain
able agriculture, headed by experiment 
station agronomist Kent Crookston . 

Sustainable agriculture covers many 
definitions, ranging from total elimina
tion of chemical inputs and single-crop 
farming, to simply reducing the use of 
chemicals and fuels made from non
renewable resources. 

Experiment station research focuses 
on reducing inputs, not totally 
eliminating them. University of Min
nesota plant pathologist Philip Larsen 
notes that we don't currently have the 
knowledge and tools to completely 
eliminate chemicals and yet deliver the 
unblemished produce consumers want. 

Experiment station researcher David 
Andow says some elements are common 
to most definitions of sustainable 
agriculture. It's a long-term approach , 
" systemic" in viewing agriculture's im
pact beyond the individual farms, and 
critical of commercial farming practices. 

The differences loom larger , 
however. And, importantly, how do we 
reconcile conflicting concerns for pro
fitability, environmental protection and 
maintenance of rural communities? 
C. Eugene Allen, acting vice president 
for the University's Institute of 
Agriculture, Forestry and Home 
Econo mics, says, " Some of the station's 
•·..... ..' . ,. · . r ..- · h · ... ~ f i , ' 1 .. ; n..,: '.r. ... •• 1r... . . r~ " .. ",.1""',,," 11"� 

initiated." 
Experiment station research general

ly seeks to eliminate or more efficiently 
use chemicals and mechanical imputs, 
while maintaining or improving pro
fitability, according to Crookston . 

The research looks for resource
conserving techniques, beneficial inter
related cropping and livestoc k production 
systems, and a theoretical understanding 
of the effects of interactions and change . 

Allen says such research would help 
change the more-is-better attitude of pro
ducers who use higher-than-optimal 
levels of expensive inputs, risking both 
profitability and soil and water 
resources. 

It would include current research 
such as overwintering corn in the field 
to dry, and on crop interplanting to take 

advantage of beneficial combinations. It 
would expand current research into 
biological weed and insect controls such 
as companion plantings, crop rotations, 
beneficial predator insect releases, tillage 
interactions and mulches . 

Current research on computerized 
soil-specific chemical applicators, 
chemical-stretching additives, alternative 
crops, weed-competitive and disease
resistant crops. disease-suppressive soil 
microbes and multiple-use plantings 
would all continue to be relevant. 

And, Allen says, it would certainly 
call for new research that compares the 
effects on both profitability and the en
vironment of a wide variety of alter
native methodologies for reducing or 
eliminating purchased imputs. 

-Larry A, Etkin 

Turkeys continued from p. 2 

three weeks, after the passive immunity 
has declined , but before the young birds 
have a chance to be infected . And that 
immunity lasts about four to six weeks. 
So we recommend that the turkey poults 
in high risk areas be re-vaccinated at 
about six weeks," Newman says. The 
vaccine is administered as an aerosol or 
in drinking water. 

Newman is also working on improv
ing the birds' immune system in another 
way. " We try to provide a uniform high 
degree of antibodies in both chicken and 
turkey breeders, so that the poults that 
are hatched from those eggs have a 
more uniform level of antibodies. If we 
could develop a precocious immune 
system, those birds would not only be 
able to respond better to the vaccine. but 
also resist various microorganisms." 

"So we arc working with the 
breeders on a vaccination program that 
will produce a high and uniform level of 
immunity in the mother to pass on to 
her eggs." They usc an inactivated , 

"Respiratory diseases are 
the number one 
economic burden to the 
poultry industry." 

timed-release vaccine , he says. 
The ultimate solution to avian 

respiratory disease problems would be to 
get rid of them altogether. Newman 
says, "el iminating avian respiratory 
diseases would be very difficult. Part of 
the problem is that migratory waterfowl 
arc an excellent reservoir for Newcastle 
d isease and avian influenza viru s, and 
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others may need redirection to includ e 
element s that address those concerns. 
And. some new research will need to be 

Water Quality continued from p. 2 

chem ical passes throu gh the so il unused. 
Acre-size plots. whe re actu al wells 

have been drill ed, measure nitr ates and 
add itives reachin g ground wate r under a 
variety of tillage and so il management 
treatments. 

And more than 100 small plots test 
differ ing co mbinatio ns of chemicals. 
crop rotations. tillage practices and ir
rigation use. " This should tell us what 
we ca n do to min imize the impacts of 
ag ricultural practices on gro und water. 
how to time appli cation s of nutrients and 
pes ticides. how much to use and ad
justments to accommodate di fferent 
crops. rotation s and tillage: ' says 
Anderso n. 

Th e center also assists local projects 
in a number of counties. One of those is 
a farm well-monitoring program in 
Far ibault. Martin and Watonwan. "Local 
involveme nt is impo rtant to us. It ties 
into an increased interest and awareness 
by people that they shou ld be co ncerned 
about the quality of thei r water. It was 
the people there that took the initiative:' 
says And erson. 

"Duplicating that site to
day would cost as much 
as the entire center 
budget." 

" We try to work with the people 
from particular areas that have co nce rns. 
to help set our research prio rities," he 
sa id . 

- Larry A. Elkin 

Sus tainable agricu lture ClI/l involve a variety of approaches. III¥) of which can be seen here: rotating C1"II!'-_. 

(L' with these soybeans OIl fi elds previously plant ed with com . and no-till planting whirh leaves C1"II1' debris 
I for mu lch and reduces eros ion, 

II H':y Keep nrmgmg i nc v i ru ses nacx . we 
t ry to min imize the stress. and maxi mize 
the quality of the environmen t. so that if 
the age nt is introd uced. the bi rd has the 
resources to light it off." 

-i-Iennifer Obst 

Potato Research Finds Clue to Dark Chips� 
Wh en you think of potato chips you 

pro bably think of " plain o r rippled" or 
perhaps onion or herb dip to eat them 
with. 

But to M innesota potato farme rs. 
processors. and snack food distributors . 
potato chips are more than just a snaek 
food that goes great with dip: they are 
an important economic produ ct. Ove r 
two hundred and fifty mill ion pounds of 
last year's M innesota potato crop were 
pro cess ed into potato chips. 

In recent research . University of 
Minneso ta Agricultura l Exper iment Sta
t ion plant patholog ist Ernest Banttar i, 
cooperating with Paul Orr of the USD 
Potato Research Laboratory in East 
Grand Forks. Minnesota . showed that an 
o ld d isease of potato is respon sible for 
some new problem s to the chip indu stry. 
They linked chip discoloration to a 
disease organism known as purpl e top. 

Purple top, whi ch is descriptive of 
the disease in some potato plants. is 
caused by an organism known as aster 
yellows mycoplasma which ca n infect 
over 300 plant species. Potato chipping 
cultivars such as Monon a and Norchip 
a re qu ite susce ptible. 

The disease ca n cause a variety of 
symptoms in d ifferent cultivars. These 
can include the " purple top" foliage 
discoloration. or some cultivars may 
develop yellowed and curled leaves. 
stunted growth , and occasionally ined i
ble "ae rial tubers." 

The last severe outbreak of pu rple 
top was in 1981. although there is no 
goo d estimate on how much dam age it 
did . " No firm estiamte exis ts of the 

amo unt of loss from that outbreak 
because no surveys were made: ' Banttari 
says. " There were numerous question s 
concern ing dark chips in the 1981-1982 
process ing season. At that time we d id 
not have the answe r." 

Now we know the problem is 
associated with infestations of potato 

Darkened chips (right) due 10 1'1/'7'/1' 101' injection 
of tubers . 011 the left . chips fro m healthy tubers. 

fields with aster leafhopper. an insect 
tha t can't overw inter in Minnesota . but 
is often ca rr ied in from southern states 
on strong winds . "A low percentage of 
the leafh opper may actually ca rry the 
mycoplasma but there can be eno rmous 
number s-mill ions, billi ons of insects," 
Banttari explains . " Therefore, you don't 
need a high percentage of infecti ve 
leafhopper s to cause probl em s." 

Purple top can infect many cultivars, 
but Banttari and Orr focus on its effects 
o n those normally grown for chipping. 
Infected tubers appear normal at har vest. 
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The problem shows up a fter the potato 
has been processed and fried . 

The disease causes an abnorma l 
conversio n of starches to "reducing 
sugars" wh ich carmelize duri ng fry ing. 
Th e res ult is a severe darkening and 
d iscolo ration, which affects the ap
pearance and taste of finished potato 
chips. (Brown spots occa sionally found 
on potato chips might or might not be 
the result of this plant mycopl asma. 
Discoloration of chips can also result 
from other common causes. such as 
when potato tubers are bruised or 
overchilled .) 

Banttari is deve lop ing an assay. to 
detect aste r yellows mycoplasma in 
leafhoppers, that ca n be completed fast 
enough to alert growers to poten tial co n
t rol of leafh opp er infestation by applying 
an insecticide. "At present. the only 
co ntro l measure possib le is to co ntrol 
the insec t: ' Banttari says. The current 
method of detection invo lves expos ing 
healthy indicator plants to insects 
suspected to be infected . and then ob
se rving the plant s fell' weeks to see if 
symptoms develop. 

Bantt ari is working on a simple. ac
curate and quick se riological assay that 
shou ld return result s within a day or 
two. This diagnostic test co uld not only 
be used on plants, but also to screen out 
heavily infected lots of potatoes before 
they arc placed in sto rage. He says this 
would be a great help because " we have 
some evidence that chip discoloration in
ten sities when sto rage of infected tubers 
is longer." 

-Larry A. Elkin 



Farm Families continued from p. 3 

said their fam ilies became more impor
tant and moved closer together during 
the stressful times. They talked about 
enjoy ing the family activities mor e. They 
mentioned the help they received in 
money and services from both the im
mediate and extended family members. 

"The eco nomic situation forced 
couples to set goals and clar ify 
pr iorities. And an important positive 
outcome of the stress was improvement 
in money management practices. 
Respondents said they now had mor e 
knowledge of laws, bankin g serv ices, in
vestment alternatives and community 
resources. They keep better record s, 
have improved business practices and 
have become more effective consumers," 
Dane s says. 

The researchers also received many 
letters from families in the study. " We 
were surprised by the amount of ap
preciation we got from people, that they 
felt they co uld express their feelings and 
experiences, because they didn 't always 
feel they could do it with neighbors or 
other community members." 

The study is continuing for a sec
ond year, look ing at family adjustme nt 
strategies, and the recovery process. 

-Jennifer Obst 
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Verne Comstock explains flax research at a West 
Central Experiment Station (Morris) fie ld day. 

Verne Flax Now on 
Recommended List 

The University of Minnesota's cro p 
variety review committee has added 
Verne flax to the list of those recom
mended for Minnesota . 

Verne, released by the Min nesota 
Agricultural Experiment Station last 
spring, is named for Verne Comstock , a 
retired USDA plant breeder who con
ducted a flax breeding program at the 
University for many years. Verne was 
the last variety that Co mstock 
developed. 

Agricultural Expe riment Station 
agro nomist Ervin Oelke said that Verne 
is notable for its high y ield , part icularly 
when sown late. It is an ea rly-matur ing 
variety with good resis tance to break ing 
or fall ing over. In 25 tr ials at seven 
Minnesota locations over the past several 
years, Verne yie lded an average of 20.8 
bushels per acre, compared to 20.7 
bushels for Duffer in and Rehab, the 
other two flax varieties that are recom
mended for Minnesota . 

-Sam Brungardt 
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Alzheimer's continued from p. 1 

• Generally, male caregivers are more 
likely to use respite care without feeling 
guilt. 
• Although the govern ment urges 
families to keep Alzheimer's patients at 
home and many families are reluctant to 
institutionalize one of their own, the 
stress of ca ring for Alzheimer patients at 
home is more than some families can 
stand . 
• If family members acce pt the 
Alzheimer 's and deal with the situat ion 
openly, both the patient and the care
giver get mor e support, exper ience less 
stress and fare better. 
• The kind of support a caregiver needs 
varies. Some find support groups 
helpful; others may only want the facts 
about the disease, and its implications, 
to help make the necessary decisions. 
• The role the patient played in the 
family affects how a family deals with 
the situation. For example, if the patient 
was the one on whom a family tradition 
depended, the famil y may feel a severe 
loss when he or she can no longer till 
that role. The family's cultural 
background is also important. For exam
ple, a native Amer ican family may 
hesitate to " usurp" the elder's role. even 
if that person can no longer make deci
sions because of Alzheimer's . 

A videotape simulation of a family 
struggling with Alzheimer's has already 
resulted from the research . It shows how 
behavio rs of family members can in
c rease or redu ce stress. Cassettes of the 
videotape, " The Family and Alzheimer' s 
Disease : The Case of Am biguous Loss," 
may be rented through county extension 
offices or from the University of Min
nesota Extension Servi ce Distribu tion 
Ce nter, 612/625 -8173. 

-Sam Brungardt 
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