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Carbon Measurements Affect Climate Forecasts 

Understanding the carbo n cycle both affects our estimates ofglobal clima te change and leads 10 

more accurate soils tests. Experiment station scientists are refining our knowledge ofcarbon as 
it is transformed f rom plant tissue 10 soil to atmosphere to plant. 

Global warmi ng is related to increased 
atmospheric "greenhouse" gases, say mos t 
researchers. A major comp onent of those 
gasses is carbon dioxide. But all that car
bon doesn' t just go into the air and stay 
there. Much of it cycles betwee n terrestrial 
and atmospheric forms, and predictions of 
climate change lack information about 
where and how that cycle operate s. 

Buildup of atmospheric CO2 is moder
ated by "sinks" on the earth's surface that 
use some CO 2 and store much of the car
bon in living organisms, orga nic matter 
and carbonate minerals, says soil scientist 
H.H. Cheng. These carbon sinks include 
the oceans that cover more than 70 percent 
of the earth surface; forests and other vege
tation covering the land; and organic mat
ter in the soil. 

In the carbon cycle, plants use CO2 for 
photosyn thesis. Some of the carbon goes 
into animals that feed on plants. Much of it 
eventually becomes soil organic ca rbon 

orga nic matter - through decay of plants 
and animals. Some return s to the atmo
sphere through the decay process. Cheng 
and collegues Jean Alex Molina and 
Will iam Koskinen are studying both how 
these processes take place , and how cli
mate change may affect them. 

"Though the ocean is by far the largest 
reservoir for carbon, the exchange between 
the carbon species in the ocean and those 
in the atmosphere is extremely slow, and 
biological carbon fixation is limited to the 
ocean surface," says Cheng. Est imating the 
amount of carbon in standing forests is 
fairly straightforward. It is soil organic 
matter - grasslands , cro pland, swamps 
and others - where Cheng says much is 
unkn own about the carbon exchange. 

" It is imperative that the carbon bud
get of the vast land areas covered by 
prairies and agric ultural crop s, and the car
bon cycl ing processes affec ting these sys

Climatology continued Oil back cover 

New Soil Tests May 
Come From Global 
Warming Research 

Beyond improving the accuracy of 
clim ate change predictions, research 
related to greenhouse CO 2 model s 
promi ses to provide some dow n-to
earth benefits. A major one will be 
improved fertili zer recommendations 
for farmers, 

Soil testing laboratories now pro
vide genera l information about what 
and how much fert ilizer to add , based 
on experience with certain soil types. 
But soil scientist Jean Alex Molina 
says we don 't have a reliable nitrog en 
test for the wetter, southeast region of 
Minnesota. 

As new tests, such as supe rcritical 
fluid extraction, are developed, labs 
should gain the ability to quickl y tell 
farmers not only how much nitrogen is 
in the soil, but how fast it is being used 
up and when it will need to be supple
mented. 

These detailed recommend ations 
will be based on quickly obtained 
readin gs of how biologically active the 
soil is on a particular farm or field. If a 
lab can easily and quic kly determine 
how much soil organic carbon is avail
able, farmers will know the specitic 
amounts of fertilizers the soil needs to 
make nutrients available to growing 
plants, Molin a says. Thi s will result in 
more prec ise applic ations of fertili zer, 
leading to reduced input costs for 
farmers. Water quality will also bene
fit, with less risk of ground water con
tamination from over-application of 
nitrogen. 

-Dave Hansen 
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'Maxi Mums' May Change Urban Landscape� 
Chrysanth emum breeders at the uni

versity are produ cin g a shockingly differ
ent and untraditional plant. Th eir new 
mum-in-d evelopment is huge. It grows up 
to six fee t in diam eter and almos t three 
feet high , with hundreds of flowers mak
ing an enormo us ball of autumn co lor. 

"We would never have antic ipated 
the size of these plants," says experi ment 
station horti cultural scientist Peter Asc her. 
Th e new plant orig inated from a co mpac t 
'Wey richii ' mum given by Asc her to a 
friend for a rock ga rden. Asch er discov
ered seedlings aro und it the next year. 
"A flag went up. Is thi s thing crossing? I 
looked aro und and fou nd a different mum 
nearby. It crossed naturally with another 
ga rde n mum." 

Mums almos t never produ ce 
seedlings and rarely self pollinate. 
Developin g a ga rden mu m that will read i
Iy rep rodu ce fro m seed has been a 15-year 
goal, says Asc her. Gardeners and co m
merc ial gro wers start almos t all currently 
ava ilable mums from cuttings . 

Flowerin g and see d produ ction in 
mum s is co mplex . It' s governed in some 
mum s by changes in len gth of daylight 
and in others by changes in temperatur e. 

"Chrysanthemum is an ancient flow
er," Asc her says . "It was developed abo ut 
4,000 yea rs ago in the Ori ent, used for 
medi cine and as an orname ntal. It proba
bly came togeth er from up to I0 species." 
Weyrichii ' s ability to produ ce seed means 
"it is probabl y closer to a wild plant than 

'Rose Blush' Mum Is 
Hot New Release 

Th e Agricultural Experime nt Station 's 
'Rose Blush' ch rysanthem um is proving to 

Giant, self-seeding chrysanthemums are being eva luated by experiment sta tion plant breeders. 
771e plant was a chalice natural cross discovered by Peter Ascher. 

any other mum," Ascher says . 
Years of breed ing are still ahead 

before a varie ty will be released to the 
publi c. However , pro spects look goo d 
afte r only two years in experime nt station 
plots. "So far we have not lost any to win
ter injury," says research associate Neil 
Anderson. 

More than 70 varieties of garden 
mum have been developed in about 60 
years of Minnesota Ag ricultura l Expe r
iment Station chrysanthemum breeding . 
In fact, 'Weyrichi i' was one of the or igi
nal varieties with which the breeding pro
gram began , says Ascher. Many of its 
desirable trait s have already been cap
tured in today ' s mums . "It' s possible tha t 
earlier resea rchers saw large mums like .. ' . ' 

or wants," Ascher says. Th e plant' s major 
gro wth happ ens fairl y late in the seaso n, 
in August and September. "They could be 
planted with spring bulb s, delphiniums, or 
other earlie r bloomers. Th ey would also 
look great in hanging pati o baskets," says 
Asc her. 

Man y plant shapes appear possible. 
Th e researchers are currently working 
with one that is Oat, growing like a five
foot round ca rpet of color. 

"They could be an option for mass 
plantings, a big splash of color in an area 
tha t doesn 't need mow ing," Anderso n 
says. "Th ey may also help cont rol ero sion 
and they see m more drought tolerant 
beca use o f the huge ca nopy that shade s 
the ground." 
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A Minnesota History 
of Dutch Elm Disease 

What went wro ng with our handling 
of Dutch elm disease? Was the death of so 
man y fine shade trees inevi table? Are 
other urban forest epidemics in our future? 

No crys tal ball foretells the future, but 
lessons can be learned from our failures in 
dealing with Dutch elm disease. Lessons 
of history may help us avo id future urban 
forest devastation , and retired experiment 
station plant path ologist Dave French 
detail s our mistakes in a new publ ication. 

History ofDutch Elm Disease in 
Minn esota tells how the deadly elm fungus 
came to be established in Minnesota , when 
many experts thou ght we were too far 
north to have many worries . French relates 
how gove rnmen t actions and inaction each 
contributed to the ea rly sprea d of Dutch 
elm disease. But. he also discusses how its 
devastating impact on urban land scapes 
has finally been brought under cont rol 
through continuing vigilance and sanita
tion - regular inspections and prompt 
removal and disp osal of infected wood. 

Des pite the devastation, French says, 
there will continue to be elms in our 
future . The elm is a hard y and prolifi c tree. 
There are resistan t varieties being evaluat
ed for their grow th and shade tree quali
ties. There also are expensive techniques 
to keep our more valuable elms healthy . 

History ofDutch Elm Disease in 
Minnesota was written for urban 
foresters, environmentalists, the general 
publi c and governmental represent atives, 
Copi es cost $3 (plus tax for Minnesota 
addresses). Contact your county ex tension 
office , or the Distribution Center, 20 
Coffey Hall. 1420 Eckles Ave ., St. Paul , 
MN 55108-6069. Ask for publ ication MR 
3765-MS. 

-Larry Etkin 



be popular wnn rmdwestern garden ers. " In 
its first year , it' s ons of the best sellers of 
Univers ity of Minnesota releases," says 
Vince Dooley of Dooley Gardens, Hutch
inson, a major midwestern wholesaler. 

Even with the coo l wet summer, " It 
bloomed right on schedule," Dooley says. 
"A nyone who bought it last year is co ming 
back for more this year:' 

'R ose Blush ' is noted for a profusion 
of bloom s that start early in the seaso n and 
continue to the first freeze. It will usually 
reach full bloom by August 11 , with par
tially frost resistant flowers. The blossoms 
change in shade as they age, an attractive 
feature with this mauve color. 

The plant reaches about 15 inches in 
height with a diameter about the same. It 
remained free of disease in appeara nce at 
experiment station trials in Crookston, 
Grand Rapid s, Lamberton, Morris, 
Rosemount and Waseca. 
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A full-co lor II x 17 inch poster/pub
lication is ava ilable for the Rose Blush 
mum. It contains detailed cultivation 
information for the plant, and a table cam
paring it to 16 other popular University of 
Minn esota chrysanth emums. Co pies are 
avai lable from co unty extension offices or 
through the Distributi on Center, 20 Coffe y 
Hall, 1420 Eckles Ave., St. Paul. MN 
55108-6069. Ask for public ation MR
6336-MS. Cost per copy is $.50 (plus tax 
for Minnesota addresses) . 

-Dave Hansen and Larry Elkin 
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al." he says. 
Is there room in the fall landscape for 

a large flowering shrub? " I have no sense 
of how big a mum the public is ready for 
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trials promi ses to provide homeowners 
with some unusual new fall landscaping 
alterna tives . 

-Dave Hansen 

Profitable Forage Alternatives� 
Alfalfa is the standard against which 

other pasture legumes are measured. But 
maybe your pasture or hay acreage is less 
than ideal for growing alfalfa. Despite 
more than 100 alfal fa varieties being on 
the market, there are conditions and places 
where alternatives may be desirable. 

What do you do and where do you 
look for informati on on alternatives? Try a 
copy of the experiment station's new pub
lication , Forage Legum es: Clove rs. Birds
f oot Tref oil. Cicer Milkvetch, Crownvetch, 
Sainfo in and Alfalfa. 

What will this publication do for you'? 
If you' re a dairy produ cer, Forage 
Legum es provides up-to-date forage yie ld, 
quality and persistence informa tion on 
alternative legumes," says agro nomist 
Craig Sheaffer, one of the publ ication ' s 
authors. 

" It contains import ant information on 
new and old legumes which might 
improve the profitability of your pasture 
and hay system s:' he says. 

The publi cation is also designed to be 
a reference for professional agro nomists 
and a resourc e for agronomy instructors. 
"Agronomists and count y extension edu
cators can use this to ident ify alternative 
legum es. You can use it in providing infor
mation to produ cers about the best 
legum es to use for specific applications 
and specific enviro nments," Sheaffer says. 

" If you use this book as a teaching 
resource. what you' ll be giving your stu
dents is a concise resource visually and 
verbally describing these legumes; giving 
them the information they'll need on iden
tification, selection and use. 

"What we've got here are line draw
ings and photos to help teach your students 
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Seve ral alternative fo rages are available for 
pasture and haying operations. Under appro
priate growing conditions, alternatives can 
equal or surpass alfalfa in quality and yield. 

a bit about the history of these less co m
monly used legum es, and on the use and 
management of these alternative legum es." 

Forage Legumes: Clovers. Birdsfo ot 
Trefoil. Cice r Milkvetch, Crownvetch, 
Sainfoin and Alfalfa is available through 
co unty extension offices or from the 
Distributi on Center, 20 Coffey Hall, 1420 
Eckles Ave .. St. Paul. MN 55108-6069. 
Ask for publication SB-5 963-MS . Copies 
cos t $5 (plus tax for Minnesota addresses). 
Bulk order discount s are available. 

-Larry Elkin 
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Redefining Term 
'Catastrophic'
Redefines Numbers of 
People Affected 

Debating health care for the elderly, 
we freely usc but seldo m precisely define 
the term "catastrophic." So says family 
socia l scientist Marlene Sturn, who hopes 
her expe riment station sponsored research 
will encourage people to narrow the term ' s 
defin ition . 

Sturn's research used four definitions 
of catastrophic expe nses to analyze home 
care expenses of nearly 600 elderly people . 

The need to agree on what constitutes 
catastrophic expenses for individual s and 
families, acco rding to Sturn, is especially 
important with Congress considering a 
national health care plan. 

"We' re trying to push researchers who 
arc looking only at the cost-benefit ratios to 
be up front and clear about how they are 
defining and calc ulating whether specific 
health care cos ts are ca tastrophic for fami
lies. Very few people are defining cata
strophic costs. They write about it. but they 
don 't say what they mean by the term : ' 
Stum cautions. 

" It's crucial that we discuss the defini
tion of catastrophic cos ts. especially since 
the number of older people needing home 
care services is growi ng rapidly." 

She says discussions of what is fi nan
cia lly catastrophic arc not j ust economic. 
but also involve values. These discussions 
"need to reflect consensus about the types 
of resources that a person can and should 
use in defraying the cos ts of care . We need 
to be asking whether all or part of an indi
vidual's wealth . such as assets and home 
equity, should be spent on long-term home 
care expenses. transferred to family mem
bers, or passed on as inheritance." 

Exploring the effects of different defi
nitions of ca tastrophic expenses. Sturn and 

Catastrophic continues on page " 
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DairyPrice Supports Still Controversial in 6th Decade� 
Picking up milk at the store is a sim

ple chore. But this easy act comes at the 
end of a complicated and controve rsial 
maze of produ ction and regulatory rules 
and restrictions. They make a Minnesota 
dairy farme r's life anything but simple. 

Jerry Hamm ond has been observing 
the milk pricing situation for two 
decades. Hammond, whose specialty is 
milk marketing and prices, does econom
ic researc h for the experiment station. 

No ivory tower academic, Hammond 
grew up milking cows on his family' s 
northern Minnesota farm. The pricing 
research he and colleagues at other uni
versities have done ove r the decades 
seems at last to show signs of making 
milk prices more equitable for Minnesota 
farmers. 

The soft-spoken Hammond hasn't 
avo ided controversy - he has testified 
for the Minnesota Milk Producers Asso ci
ation in an ongoing suit against the 
USDA. He says he has occasionally also 
taken "a lot of flak" and angry calls from 
industry leaders who haven't liked his 
research results. 

Hamm ond weave s through the regu
latory jumble with ease. Dairy farmers, 
he says, are curre ntly affec ted by both 
federal and state pricing regulations. 

Norway Supports 
Family Dairy Farms 
Better Than U.S. 

Hammond says Minne sota dairy farms 
decline by about 4 percent each year for 
many reasons, includ ing federal program 
inequities. 

The controve rsial federal milk mar
keting order program, in place since the 
1930s, seems to have had the most 
adve rse eco nomic impact on Minnesota' s 
14,000 dairy farmers. It has been the 
focus of the lawsuit now in District 
Co urt. 

----_.. 

The federal program affec ts only the 
eastern half of the U.S. It uses a pricing 
system Hamm ond and other economists 
claim is outdated, and which promotes 
eco nomic inequities. Prices are based on 
distance from Eau Claire, Wis. The far
ther from Eau Claire, the more a farmer 
gets paid for fluid milk. The system also 
effective ly prohibits the use of reconsti
tuted milk, which could be less cos tly to 
transport ove r long distances. 

A regional bias in fe deral dairy price supports contributes to hard times / or Minnesota. particu
larly disadvantaging smaller / amity operated dairyfarms. 

'The federa l milk marketing orde r 
program was originally a way to exp loit 
the markets," Hamm ond says. But he says 
its continuation has become bel ief with
out eco nomic basis. Analysts recognized 
the geographic inequ ities almos t immedi
ately, but the federa l systems are hard 
to reve rse, he says . " I kind of doubt that 
the feds would have changed without the 
lawsuit." 

Hamm ond and others suggest that 
fluid milk di fferent ials be changed. The y 
say it should not be based on distance 
from one point , and that a national milk 
pool be instituted to distribute revenues 
more equitably. Thi s would probably 
mean higher prices for consumers in some 
regions; lower in others. Hamm ond notes, 
however, that "dairy policies haven 't been 
designed to keep cons umer prices down, 
and they haven't." 

Minnesota dairy farmers have two 
price support safety nets. A federa l sup
port effec tive ly guarantees farmers $ 10.20 
per hundredweight of milk . However , like 
other states, Minnesota has protested that 
low price by legislating its own price sup
ports. That support kicks in when the fed
eral order price falls below $ 13.20 per 
hundredweight. It did so in June 1993 and 
may do so again, depending on eco nomics 
and the weather. Hamm ond says. 

Hammond says the lawsuit could be 
reso lved this year. Changes in the pro
gram resultin g from the suit cou ld begin 
with in a few months after that. Hammond 
and his co lleagues will have their comput
ers ready, keep ing an eye out for any 
other inequ ities. 

- Anne Gillespie Lewis 

Four months at Steinkje r District Col
lege in Norway let economist Jerry Ham Global Environment Review Begins in Minnesota 
mond compare dairy farming in Norway 
with the United States. approaches haven' t been successful in people know their own survival depends 

"The Norwegian program has been promoting soil conserva tion. Dams silt up on managing the wood, ' 
d p <:; lln pr! tn make sure small dairy fann ers and become worthless long before they The challenge, says Roe, is to see how 



can survive, and they have:' Hammo nd 
declares. In Norway, where the average 
number of milking cows per dairy farm is 
11.5, "support of dairy farmers doesn't 
depend on the size of the herd," he says. 

In both countries, milk price and 
income policies date to the 1930s. But the 
U.S. pricing systems are independent from 
other eco nomic sectors, whereas the 
incom e of Norw egian farm workers is tied 
to that of an average industri al wage earner 
($22,000 in 1989). Norway's milk is mar
keted by single farmer coop , using a quota 
system; prices fall drastically when the 
quot a is passed. Small farmers are also 
helped by anim al subsidy payments, which 
decline after the first I I cows. 

Altogether, dairy farmers do well. The 
1989 target market prices in Norway were 
$ 18. 17 for small farm s and $20.50 for 
large farms per hundredweight. With sub
sidies, the figures are $49.06 and $30.3 1 
respecti vely. The average U.S. price for 
milk paid to farmers was $13.49. 

Hammond says, "While the Norwe
gian program may have problems, it also 
provides us with some good exa mples for 
rede signing our own farm programs." 
How ever, the situation may change if Nor
way enters the European Community 
(EC) . Norway ' s dairy farmers' incomes 
may decline, although Norwegian con
sumers - who now spend proportionately 
more of their incomes on retail food than 
Ameri can s - may be better off. 

-Anne Gillespie Lewis 
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team of Minnesot a researchers who are 
helpin g countries aro und the world work 
out of the environmental chaos threatening 
forests, wildlife, water and agricul ture. 

"Misuses of land are causing major 
environmental and natural resource degra
dation problems aroun d the world," says 
Hans Gregersen , leader of the Forestry, 
Water, and Watershed Management team 
of EPAT, (an international Environmental 
and Natural Resources Policy and Train
ing Project). "We need to make good envi
ronmental practice more economically 
sound and equitable," he says. 

EPAT has five team s, and three are 
led by Minnesota researche rs. Team 
expertise, drawn from many universities, 
ranges widely across discipl ines. 
Agricultural eco nomist Te rry Roe leads a 
team look ing at national economic policy 
effects on resource use and environm ental 
quality. "We search for win-win strategies 
- ways to improve eco nomies and 
impro ve the environment." 

George Honadle , a specialist on pub
lic administration, leads a team dealing 
primaril y with how national environmen
tal age ncies implement policy and are 
impacted by other arms of governm ents. 

The Internati onal Convention on Bio
diversity was signed by 150 nations in 
1992 . Researchers are working on makin g 
treaty goa ls "co me alive" through realistic 
programs, says Gregersen . "Solutions will 
require economic incentives, regulatory 
measures, and institutional and develop
ment support to chan ge behaviors of go v
ernment, slash and bum farmers, and com
mercial enterpri ses." 

Andy Whit e, a forest economist 
working on watershed managem ent in 
Haitian hillside communities, says the 
problem in Haiti, as in many countries, is 
getting farmers in eros ion sensitive areas 
to adopt conservation practices. 

"Countries in Central America have 
been concerned with watershed manage
ment for a long time. They generate a lot 
of hydroelectric power and do a lot of irri
gation. But in the long run, top-down 

A tree planting day in Haiti. Everyone, including school children, pitches in. This is an example of 
a grassroots activity benefitting both the community and environment. Many top-down development 
policies fa il to significantly improve the situations ofthird world populations. 

should. We need new approa ches that help 
upstream farmers wh ile protecting down
stream interests," says White. 

The new approaches work with exist
ing local groups to spread information and 
techn ology. It doesn 't create bureaucracy 

Off-farm employment is� 
desperately needed in� 
many parts of the world.� 

or depend on continual foreign ass istance . 
It does require changing national policies 
to support the many small projects coordi
nated through farmer cooperatives or other 
nongovernm ental organizations. 

"Sources of off-farm empl oyment are 
desperately needed in many parts of the 
world if degradation of forest and agricul
turallands is to be contained," says 
Gregersen. "Forests will survive only if 

economic policies affect basic measures of 
a country's environmeht: health issues, 
degradation of resources, and availability 
of human ameni ties. "Win-win develop
ment strategies are very possible, and may 
be indispen sable," he says. 

"Our plan is to imp rove understand
ing of policies that lead to misuse of forest 
and associated lands," says Gregersen. 
"We want to clearly identify important for
est policies that will not only improve the 
environment, but also provide produ cts we 
need . The hope is that policy makers will 
make better decisions for the environment 
and the economy." 

EPAT is funded by the U.S. Age ncy 
for Internati onal Devel opm ent. It works 
with organizations such as CA RE; 
Catholic Relief Services; Save the Chil
dren Foundation; the World Bank ; and the 
United Nation ' s Environment Programme, 
and Food and Agriculture Organization . 
The two year old project is or will be 
working in Africa, Asia, Eastern Europe, 
Latin America and the Caribbean. 

-David Hansen 
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Potato Researchers Attack Aphids and Virus� 
Potato virus "Y" cost Min neso ta and 

North Dakota gro wers about $ 10 million 
over the past several years. Finally, the 
epidemic appears to be subsiding. 

In 1991, about 4,000 acres of 
Minnesota seed potatoes had PVY infec
tion and could not be certified. And 1992 
saw more than 1,000 acres rejec ted. In 
1993, however, work by researchers, 
growers and seed certification personnel 
combined with a coo l, wet summer to 
contain the disease. 

The Red River Valley of Minnesota 
and North Dakota is the country ' s largest 
supplier of seed potato. Seed potatoes 
must meet strict health standards to pro
tect commercial producti on fields. 

"Estimates of yield loss due to PVY 
range from 10 to 80 percent ," says plant 
pathologist Ernes t Banttari. "Reduction in 
tuber size is dramatic in some varieties." 

PVY invades all parts of the potato 
plant , moving via tissue that transports 
nutrients, retarding growth of foliage and 
tubers. If a field of seed potatoes becomes 
infected and is not detected, distribution 
of the seed spreads the virus and causes 
large losses the followi ng year. 

A few varieties act as 
Typhoid Ma rys, 

Aphids are nature ' s way of spreading 
the disease. They pick up the virus when 
feeding on infected plants and pass the 
virus on to healthy ones they feed on 
after. "They' re like miniature flying 
hypoderm ic syringes," says Banttari. 

A few variet ies that don 't exhibit 
syrnpto rn s ac t as T yphoi d Marys:' says 

A prob ing aphid spreads pota to virus " Y" if it has previously visited (1/1 infected plant. Inset photo 
shows how seve rely the virus call stunt a plant '.I' growth. 

sures can control them. 
Cereal aph ids that live on gra in crops 

seem to be most responsible. They probe 
and taste many plants in rapid succession, 
spreading PVY while lookin g for the bar
ley, wheat or oats they prefe r. 

Growers help control the virus by 
planting only high quality, ce rtified seed. 
Certified seed fields are inspected at least 
twice a year. And because plants can be 
infected after the last inspection, seed is 
also tested by grow ing samples in Florida 
during the winter. 

Banttari says some tillage and culti
vatio n practices cause abrasion to potato 
vines and increase the cha nces for PVY 
spread. He has develo ped better manage-

IN PRINT� 

How does a state legislature, a central 
institution of govern ment. obtain and eval
uate the informati on it needs to make poli
cy? Much of it channels through the com
mittees that structure its operations, and 
committee staff play important roles in 
mediat ing that information flow. 

How staff mediation of information 
functions in the forest resources policy 
arena has been assessed and eva luated by 
Bernard Lewis and Paul Ellefson of the 
university' s Department of Forest 
Resources. The results of their research 
have been published by the experiment 
station. 

StaffMediated lnformation Flows to 
Forest Policy Committees ill State Legisla
tures costs $3 (plus tax for Minnesota 
addresses), and copies are available 
through county extension offices or from 
the Distribution Center, 20 Coffey Hall, 
1420 Eckles Ave., St. Paul, MN 55108
6069. Ask for publication SB-5963-MS. 

Changing Media Leaves Rural 
Residents Information Poor 

For people who want a say in how 
their world is run, knowledge is power. 
But do we all have an equal opport unity to 
get in the know? 

Probably not, say expe riment station 
researchers George Donohue, Clarice 
Olien and Phillip Tichenor. Rural residents 
are increasingly left in the lurch when it 
comes to finding out what they need to 

Compounding the inequities, they have 
found that the amount of information 
varies as well. 

'T here is a knowled ge gap between 
rural and urban residents," says Donohue. 
'T his may be partly due to educational dif
ferences, but I think the gap is principally 
due to [differing] access to mass media." 

In numerous studies, the researchers 
found a trend of decreasing access to 
metropo litan newspapers in outlying areas. 



research assistant Chrisuna Dtt-onzo. 
"With PVY, you wdt lt to see if a plant is 
sick, so you can remove it from the field. 
Some grow ers plow up entire fields that 
are badly infected," she says . 

Entomologist Edward Radcliffe says 
about 30 species of aphid s can transmit 
the disease. To stop it, Radcliffe. 
DiFonzo, and entomologist David 
Ragsdale are trying to learn which aphids 
transmit the disease in the Red River 
Valley, when they do so, and what mea-

Environmental� 
Solutions: EPAT� 

EPAT deals with policies affecting 
the environment and natural resources in 
developing countries, Eastern Europe 
and countries of the former USSR. It 
covers forests, watersheds, water, and 
dryland conservation and use. Policies 
and implementation are complex and 
mixed, including everything from poli
tics to culture to climate. The issues: 

• Forestry, Water and Watershed 
Management: saving and managing bio
diversity through economic develop
ment; forest enterprise and off-farm 
employment to improve the environment 
and rural development; upland conser
vation and watershed management; 
water use and conservation; government 
policy links to local and nongovernmen
tal actions. 

• Macroeconomic Policy: debt pres
sure; environmental accounting for the 
costs to a nation of using resources; pri
vatization and management of natural 
resources; natural resource export policy. 

• Resource Pricing and Institutions: 
land tenure, rights and responsibilities of 
land occupants; natural resource valua
tion; alternative natural resource man
agement regimes; water rights and pric
ing; alternative property rights systems. 

ment practice s to minim ize such damage, 
but the new cultural practices must be 
widely adopted if that manner of PVY 
spread is to be kept in chec k. 

The expe riment station received 
assistance for this project from the Red 
River Valley Potato Growers Association, 
North Dakota Seed Potato Growers, Area 
II Potato Council , USDA, the Minnesota 
Department of Agriculture and North 
Dakota Seed Potato Certification Agenc y. 

-Dave Hansen 

Catastrophic continued from page 2 . 

colleagues Jean Bauer and Paula Delaney 
analyzed home health care expenses of 
568 elderly persons who are part of the 
National Long Term Care Survey. 

With their first definition of cata
strophic, the researchers considered 
expenses if they exceeded 10 percent of 
family income. Under this definition, 6.8 
percent of the respondents had catastroph
ic expenses. However, the percentage 
shot up to 40.9 percent with their second 
definition, defining catastrophic expenses 
as greater than 10 percent of adjusted 
income - income after deductions for 
housing and food costs . 

For their third definition - cata
strophic expenses command more than 10 
percent of adjusted income. and there is a 
lack of financial assets such as savings. 
stocks and bonds - 11.2 percent of the 
study group were a match . 

The fourth definition -covering 
those who met catastrophic definitions 
two or three, and who also had less than 
$35,000 in home equity - fit only 7.5 
perent of the group. 

Strum says the wide variances 
between the results of applying these four 
definitions reinforce the need to clarify 
the term catastrophic. "Different concep
tions of what long-term care expenses are 
catastrophic will playa major role in 
shaping public policy affecting elders, 
their family members and society ." 

-Anne Gillespie Lewis 

Decades of research confirm that rural resi
dents are 0/1 the far side of (111 information 
and knowl edge gap that is not being closed by 
lIew communications technologies. 

know to be active participant s in the 
democratic process. The finding comes 
from extensive studies of current events 
knowledge and mass media use by 
metropolitan and nonmetropolitan 
Minnesotans. 

"Small towns are falling further and 
further behind in the competition for infor
mation," says Tichenor. "And if you're out 
of the loop of information, you 're out of 
the loop of influence." 

The researchers have spent more than 
three decades exploring the relationship 
between mass media and social structure . 
They are known worldwide for their 
"knowledge gap" theory . Contrary to 
hopes that mass media might serve as soci
ety ' s great equalizer, this theory says peo
ple of higher social and educational status 
benefit more than others when information 
flows into a system. 

The theory has become reality. Their 
recent comparisons of metropolitan and 
nonmetropolitan communities have shown 
that the impact of information is unequal. 

They attrib ute this to advert isers targeting 
readers with money to spend and places to 

Ifyou're out of the loop of 
information, you 're out of 
the loop of influence. 

spend it. Access to television increased in 
all areas over the same period; however, 
the increase was far more extensive in 
cities. And more recently , they find the 
urban-rural gap widening. both in media 
use and knowledge of current affairs . 

Implications for empowerment of 
rural residents are tremendous, says 
Tichenor. His example is a small town in 
southwestern Minnesota. Its residents did 
not hear about an environmental quality 
bill affecting their community until after it 
had been passed by the state legislature . 

"Every development decision in a 
small town is conditioned by things that go 
on at the state level." Tichenor says. By 
failing to provide them with adequate 
information , he says, media short-change 
rural residents' ability to knowledgeably 
participate in current affairs. 

Is there any hope that the growth in 
cable television , computer use and other 
aspects of the current revolution in infor
mation technology will narrow the gap? 
The researchers are skeptical. 

"It' s conceivable that with the infor
mation superhighway, for example, more 
services could be provided, " Tichenor 
says. "But it remains to be seen if the cost 
will be prohibitive. " 

Donohue agrees. "We 're beginning to 
present information in new contexts and 
novel forms that may increase the uptake. 
so there might be some equalization," he 
says. "[But] I don 't know as we'll ever 
level out the gap." 

-Mary Hoff 

4� 



Radar May Reduce 
Farm Vehicle Road 
Accidents 

Onboard radar tracks an object rapidly 
approaching from behind. System 
response speeds exterior warnin g flashers 
to a frantic pulse. An audible alarm sounds 
inside. An instant later, well before hum an 
response, another object is detected at 300 
yards, closing rapidly from straight ahead. 
Additional warnings answer the intrusion . 

Science fiction? Modem aerial co m
bat? Neither! 

This, or systems like it, will be part of 
the future of America' s seco nd most dan
gerous occupation: farmin g. 

Work related accidents kill about 
10300 U.S. farmers each year. More than 
half of the deaths involve tractors or other 
farm machinery. University surveys docu
ment that each year about 40 of these dead 
are Minnesotans. 
The radar system is being developed by 
experiment station agricultural engineers 
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to reduce rear-end and head-on collisions 
of highway vehicles with farm tractors, 

"We' re basically using radar and an 
expert system to change the lighting," says 
safety specialist John Shutske, Current 
work is focused on improving the detec
tion unit' s ability to sense weather condi
tions and the speed of other vehicles . 

"If two vehicles are closing with a 
60-mile-per-hou r differential, that' s 88 feet 
per second. We're just trying to buy both 
drivers a little more time to react," Shutske 
says. Their hope, he says , is that the extra 
time will help some drivers avoid high 
speed acc idents. 

Computer control units will be mount
ed in tractor cabs, coming into service only 
when travelin g on today' s busy rural roads. 
The dramati c exteri or warnin g lights will 
alert cars approaching from the front or 
rear to adjust speed or course to account 
for the slow-moving vehicl e ahead of 
them . Inside alarms will alert the tractor 
driver that a vehicle is approaching. 

The project is funded by the Minn
esota Agricultural Experiment Station and 
the National Institute for Occupational 
Safety and Health, in cooperation with the 
Nation al Farm Medicine Center. 

-Dave Hansen 

Minnesota Ag ricultura l Experiment S tation 
University of Minnesota 
220 Co ffey Hall 
1420 Eckles Avenue 
St. Paul, Minnesota 55 108 - 1030 
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Climatology continued F OI/l F Oil! cover 

terns, also be accurately assessed," he says. 
"Most global estimates of stored carbon 
are based on data from very few samples." 

Collecting better data is vital because 
carbon stored in terrestrial systems is two 
or more times grea ter than that in the atmo
sphere. With more than 10 percent of 
atmospheric carbon being cycled each year 
between the atmosphere and the forests 
and crops on land, change in the terrestrial 
system quickly affects the atmosphere. 

However, only a part of the carbon on 
earth is readily accessible for conversion to 
CO 2• Cheng says this is usually overlooked 
in global predicti ons of climate change. 

"To tal soil organic carbon is not 
always an accurate indicator of climate 
changes, especially in the short term ." 
Cheng says researchers need to identify 
specifi c soil components that are actively 
involved in carbon cycling. 

Soil carbon exists in many forms, 
from plant residues and microbi al biomass 
to highly stable humu s. "Not all soil organ
ic carbons participate equally in the trans
formation process." Cheng says . 

Molina is reviewin g theoret ical mod
els and laboratory techniques used to esti
mate soil carbon losses. New laboratory 
methods for isolating soil organic fractions 
actively involved in the carbon cycle bio
logical process, such as supercritical fluid 
extraction, have been developed in collab
oration with Koskinen of the USDA 
Agricultural Research Service. 

The team' s research promises the 
developm ent of more reliab le methods for 
evaluating biologically active soil organic 
carbon. This will become a valuable index 
for determining whether soil is a source or 
a sink for atmospheric CO 2 under a given 
climatic condition. The index will also be 
useful in assessing the impact of variou s 
organic material s on water qualit y. 

-Dave Hansen and Larry Elkin 
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