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EDITOR'S NOTE: In M arch, 
Richard J. Sauer became the 
directo r of the Agricultural 
Experiment Station. Sauer, a 
native of Walker, M innesota, 
return ed to his home state from 
Kansas, where he headed Kansas 
State University 's Department of 
Entom olog y. He is not new to 
experim ent statio n administration, 
having served as associate 
director of th e M ichigan 
Agricultural Exp erim ent Station in 
1975 and 19 76. A year 's 
sabbatical from M ichigan State 
University as an entom ologist for 
USDA 's Coope rative State 
Research Service in Washington, 
D.C., pro vided valuable insight of 
the workings of this agency, 
which administers federal 
appropria tions to agricultural 
experiment stations. 

Minnesota Science : Dr. Sauer, 
what were your first impressions of 
Minnesota's Agricultural Experiment 
Station? 
Sauer : I was immediately 
impressed w ith the overall 
quali ty of the faculty, the 
scient ists w ho conduct research 
fo r th e Exp eriment Station . The 
Station 's main resource is peo ple 
and th e qu ality of research 
faculty available to this station is 
very high. Al so readily apparent 
was th e high regard Minnesotans 
have for, and the suppo rt th ey 
give, th e Stat ion and its broad 
research m ission. 

Minnesota Science: How does 
th e Station compare w ith th e 
other experime nt stati ons w ith 
w hich you' re fami liar? 
Sauer : This station has an 
outstanding record in ta iloring its 
research to addressing the 
specific probl em s and challenge s 

th at arise in th e state. It's the 
only publi c institution in the 
state off ic ially charged w ith 
responsibilit ies for research in 
agriculture, forestr y, home 
economics, and related sciences. 
This stat ion's m ission statement 
is considerably broad er than on e 
m ight envision as coming under 
th e umb rella of agricultu ral 
research. Though ma ny state 
agricu ltural exper iment stations 
subscr ibe to a sim ilar mi ssion 
state ment, th is stat ion has done 
a bett er job th an most in livin g 
up to it. 

In te rms of facilit ies, w e have 
a st rong networ k of out ly ing 
branch stat ions through out the 
state. I thi nk M innes otans have 
done an excellent job in 
support ing the construct ion of 
new facilit ies on th e St. Paul 
campus and at the branch 
stat ions. 

Minnesota Science: Do you see 
any areas w here improvement is 
needed? 
Sauer : As I go th rough some of 
the labor atori es and other 
buildings, I see equipment th at 
definitely needs to be replaced, 
and I don't see ready access to 
resources to do it . Federal gran ts 
fo rmerly allo w ed scientists to use 
part of the grant money for 
equipment. Now th ere are often 
tight restri ctions on using th e 
money to buy equipment. But 
the fact is equipment becom es 
outmoded . New , m ore 
sophist icated equipment is more 
expensive, but it allows us to do 
research we couldn't do 10 
years ago. Wh erever possibl e, 
we poo l expensive equipment for 
sharing by several scient ists. 
And, overall , th e impact of 
inflation is cutt ing deepl y into 
our research productivity. 



Director Sauer (above) says the Station may have to cut some of its research 
prog rams if the fund ing situation does not Improve. Retaining high-q uality scientists 
is another of his conce rns. 

Minnesota Science: Just how is 
infl at ion affe ct in g the operati ons 
of the Station? 
Sauer : Many of th e costs of 
doing research-equ ipment, 
supplies, and labor- are 
escalat ing tr em endously w ith the 
inf lat ion we're experiencing. If 
the increases in our funds do 
not keep up with inf lat ion, we ' ll 
defini tely be in t ro uble. We've 
had tr emendous sup port from 
many sources, such as 
commodity associat ions and 
research and promotion counci ls, 
th at' s help ed us keep up w ith 
inflat ion. We accept funds from 
these sources w hen they are to 
support research that's consi stent 
w ith our mission and pr iorit ies. 

And our scient ists have been 
ve ry successful in com pet ing for 
grants and co nt racts f rom ma ny 
sources. 

But our prima ry funds remain 
the appropriations f rom th e 
federal Hatch and Mclnt ire 
Stennis acts and the Mi nnesota 
General Agriculture Research 
fund; the se provide th e 
continuing base that has all ow ed 
us to build stable prog rams over 
a long t ime. Now w e are in 
danger of serious erosion of 
those fund s, parti cul arl y on the 
federal sid e. 
Minnesota Science: Are the 
Stat ion 's federa l approp riations 
being cut in th e effo rt to coo l 
inflation? 

Sauer : That seems to be the 
case, but I'm ve ry concerned 
abou t this decl ining federal 
contribu tion to stat ion research . 
In fis cal year 1969-70, state 
appropriations made up 60 
percent of our appropri ated 
budget and federal 
appro priati ons 40 percent . Now , 
th e split is 70 percent state and 
30 percent fed era l. A nd, 
President Carter has proposed 
on ly a 3.2-percent increase in 
our federal funds for fi scal year 
1980-81. That's not suff icient to 
meet even the federal sha re of 
faculty salary increases let alo ne 
off set any of the other increased 
costs of doing research. Yet, 
investments in agricultu ral 
research have continu ed to show 
annua l rates of return 
approachin g 50 percent. A nd 
agriculture is M innesota's 
num ber one industr y. 
Minnesota Science: Does th is 
mean that the Stat ion ma y be 
forced to cut back on its 
research programs? 
Sauer : If there aren 't some 
signif icant changes in fundin g, 
there 's no doubt that we'l l have 
to cut programs. I'm concerned 
f irst w it h being able to retain 
our high-quali ty faculty. Faculty 
salaries have deterio rated and 
w e are in danger of losing many 
of our best scient ists . We also 
mu st prov ide ou r scientists th e 
level of support fund ing th ey 
need to reach t heir fu ll potential 
and ma ke t heir maximu m 
cont ribut ion. We m ust face this 
challenge befo re w e can even 
begi n to talk about att ract ing 
new people who can he lp us 
move into new areas of 
research. 

(Continued on back co ver.) 
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Hardy Azaleas:� 
New Color for Spring� 
MINNESOTANS MAY FIND it 
difficult to get through a typical 
winter, but it took one group of 
newcomers 23 year s to prove 
they could do it. Since 1957, 
hort icultural researchers at the 
Minnesota Landscape Arboretum, 
Chaska, have been working to 
provide the state's gardeners 
w ith a new and colorful 
landscape shrub- w inter-hardy 
azaleas. 

For the past five years, Harold 
M. Pellett has been carrying on 
the w ork of his predecessors, the 
late AI Johnson and Robert 
Mullin, in hardy azalea 
development. Their work saw 
fruition last year when the 
Agricultural Experiment Station 
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release d the first selection of the 
Northern Lights azalea series. 

The selection is a hy brid of 
Rhododendron x kosteranum (the 
moll is azale a), f rom the Orient, 
and R. prinophyllum (the rose 
shell azalea), a native of the 
eastern United States. With 
fragrant flowers ranging from 
light to dark pink, the selection 
provides a splash of color for a 
week to 10 days in late May. It 
has the best attributes of both 
parents: the flower size and 
vigor of the moll is azalea and 
the fragrance and cold hardiness 
of the rose shell azalea. 

Pellett says the new azalea is 
"quite hardy." Its flower buds, 
which are less cold hardy than 

the vegetative buds, can tolerate 
temperatures as low as minus 
40-45 deg rees F. 

Since azaleas aren't native to 
Minnesota, people didn't think 
you could grow them here , Pellet 
says. The task was not only to 
create a new class of azaleas, 
but to create a demand for 
them. Evidently, creating a 
demand wasn't difficult; most 
garden centers had sold their 
supply of the new selection 
before the 1980 spring planting 
season ever began. 

Pellett says homeowners 
interested in adding color to 
their yards would do well to 
plant azaleas. They contrast well 
with evergreens, and are 



attractive near oaks as long as 
they aren't shaded too much. 

But azaleas require some 
special care; they aren 't a shrub 
for the plant-and-forget-it 
gardener. As acid-loving plants, 
they must be planted in an 
ample amount of acid peat, and 
they shou ld be fed w ith an acid 
fertilizer. Since they are not 
drought tolerant, they should be 
irrigated during dry periods. Yet, 
they require good soil drainage. 
And, they need a location that 
has fairly good light for most of 
the day. A protective winter 
mulch is not necessary, but since 
organic matter is important for 
azaleas to thrive, a leaf mulch is 
beneficial. 

The first Northern Lights 
selection is only the beginning . 
Pellett is increasing two other 
selections-one a light pink and 
the other a darker pink-for 
release to nurseymen. Another, a 
w hite with "fairly good 
hardiness," w ill be released in 
three or four years w hen 
sufficient stock is available. 

But Pellett also has his sig hts 
set on azaleas equally hardy, but 
with flowers in the w hole range 
of azalea colors-yellow, orange, 
red, and w hite and ye llow 
bicolor. He also hopes to extend 
the blo om period . "We are 
able to make some gains," he 
explains, " in supply ing azaleas 
that bloom a week or so earlier 
or a wee k or so later than w hat 
we alrea dy have, but we have 
much testi ng to do on those yet. 
Eventua lly, we hope to have 
varieties that combined can give 
us bloom over a month or 
bette r." 

- Michele Fletcher 

Documenting 
a Dieting Danger 

SOME WEIGHT-REDUCING diets 
can be dangerous. In 1977, at 
least 58 persons on liquid-protein 
diets died from cardiac 
abnormalities. Autopsies of some 
of these people showed a 
degeneration of the heart's 
structure. However, the labels on 
these liquid-protein diets never 
warned of any health hazard to 
the consumer. 

Recently, a team of University 
nutritionists completed the first 
phase of a study in which they 
foun d abno rmalities in the 
electrocardi ogra ms (ECGs) of rats 
fed a popular liquid-protein diet. 
The researchers, professor Vincent 
Hegarty, associa te scientist Philip 
C. Ah n, and resear ch assistant 
Yvonne A. Anderson, say ECG 
tracings from the rats reproduce 
the patt ern of cardiac arrhythmias 
that caused the deaths of the 
peop le on the liquid-protein die ts. 

At peak popularity, there were 
about 50 liquid-prot ein di ets on 
the market, a $100-m illion-a-year 
business. Protein of poor 
nutr itional qu ality is usua lly the 
only source of calories in th ese 
diets. The pr inciple is that d ietary 
protei n w ill prevent the 
breakdown of body protei ns w hile 
body fat continues to be depleted 
because of low caloric intake. 
Important t issues such as the 
heart, liver, and skeletal muscles 
lose weight during body weight 
loss caused by dieting. The 
diminut ion of weight loss of these 
t issues, cou pled w ith los s of body 
fat , would be an ideal way to lose 
weight. In practice, however, these 
diets generally have failed. 

Collagen derived from 
cowh ides is the main ingredient in 
most of the commercially avail
able liquid-protein diets." It is a 
very poor-quality protein," Hegarty 
notes. "We tend to think all 
proteins f rom animals are good-

quality proteins, but collagen is 
one exception." 

In the tests, young rats were 
made obese on a high-fat diet. 
Others of the same strain fed a 
low-fat diet acted as a control. 
The rats were separated into 
several groups and each group 
was fed a different diet. Those fed 
the liquid-protein diet were given 
each day an amount proportional 
to that consumed by a human on 
this type of diet. 

All animals lost weight, but 
those fed the liquid-protein diet 
had abnormal ECGs. In general, 
cardiac abnormalities were not 
obse rved in rats fed liquid protein 
plus a mineral supplement or onl y 
a mineral supplement . 

An alysis of the diet food used 
in the tests showed it to be 
deficient in calcium, potassium, 
magnesium, and copper-minerals 
involved in cardiac funct ion. 
Hegarty says the abnormal ECGs 
in the humans were thought to be 
due to a dietary deficiency of one 
or more of these minerals. 
However, w hen the researchers 
investigated the levels of minerals 
in the tissues of th e rats on the 
liquid-pro tein diet, they found that 
the concentrat ions of calcium, 
potassium, magnesium, and 
copper in the serum, heart, 
muscles, and bones were not 
reduced. The scientists don't know 
why this is so, but for some of 
the rats, the effect of the diet was 
ultimatel y the same as for some 
humans-cardiac arrest and death. 

It's generally assumed that 
laboratory animals wi ll eat 
anything. This was not the case 
with the rats fed the liquid-protein 
diet. "We tried everything to get 
them to eat the stuff," Hegarty 
says. "Finally they'd take it only if 
they could have diet soda pop at 
the same time." 

-Leona S. Nelson 
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Untangling� 
Eeo ornic� 
IT'S VERY LATE. A group of 
wea ry local offi cia ls sits arou nd 
a con fere nce table lit te red w ith 
maps, reports, and cups half full 
of cold coffee . For th e fou rth 
ti me the y revi ew sect io ns of an 
env iron mental im pact study on a 
pro posed energy project and t ry 
to we igh the data in light of 
rising unemployment in th e area. 
Earlier in th e day they listened 
to a hom eowners' organ ization 
protest ing recent property tax 
increases. Th en, th ey debated 
w ays to f inance some much
needed repairs fo r local roads. 
By m idn ight they adjo urn , wi th 
several items und iscussed and 
just as many issues un resol ved. 

Tho ugh th e scene is purely 
hypoth et ical, the problem is not. 
Local decisionmakers in 
M innesota- and around th e 
country-are find in g it 
increasingly diff icult to chart a 
sensible econo mic and soc ial 
course fo r th e futu re. Pressure is 
coming f rom all di rect ion s. 
Upper-level govern ments are 
imposing tou gher regula t ion s, 
w hile special interest groups, 
among others, push for 
increased pr oducti vi ty, 
env ironmental protect ion, and a 
higher quality of life. 

Furthermore, planning groups 
must eva luate these com pet ing, 
if not conf lict ing , goa ls w it hin 
th e context of a soc iety t hat is 
beco min g more com plex and 
interlin ked each day. A decision 
to m ake a change or proceed in 
a part icu lar direct ion is likely to 
set off a sequence of events th at 
is diff icult to env ision, much less 
cont rol. And maybe for the f irst 
ti me in history, experience is not 
alw ays th e best teache r. Th e 
tr adi tional and fam iliar so lut io ns 

Local decisions often affect other sectors 
of our increasingly compl ex economy. 
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Minnesota's 
Future 

somet imes create as m any� 
prob lems as t hey so lve.� 

It is an enormous tang le for 
people to sor t out. But 
fo rtun ately several agricu ltural 
econom ists at th e Un iversity of 
M inn esot a have been w orking on 
th is probl em . For w ell over a 
decade th ey have been pulling 
M inn esot a's econom y apart to 
see how it fun ctio ns. An d it 
app ears that their effort s ma y 
ult imately help people at many 
levels in th e state do a bett er 
job of makin g som e kinds of 
econo mic dec isio ns. 

A Shift to a Servi ce Economy 

Becau se em pl oym ent is such 
a vital compo nent of th e 
econom y, it is on e subject that 
has received careful scruti ny by 
th e researche rs, and by Wilbu r 
Ma ki in part icu lar. By study ing 
state and nat ion al em ploy ment 
data, Maki has been able to 

discern major changes in 
Minnesota's labor force. From his 
work it is possible to see the 
" ripple effect" of econom ic 
changes fr om th e nati onal to th e 
local scene. 

Among th e most im portant 
occurrences has been a decrease 
in jobs in agr iculture, m ining, 
and forestry and an increase in 
jobs in trades and serv ices, 
includ ing government. Thi s shift 
pa rallel s what is hap pen ing in 
employment acro ss th e nati on. 
Mak i feels that th e increase in 
servi ce-related jobs is w orthy of 
att ent ion because it is happeni ng 
at a time w hen th ere is mu ch 
pressu re up on local govern me nts 
fo r new public faciliti es. 

" Because of inf lat ion, togeth er 
w it h t he need for high er skill 
level s and the compet it ion fo r 
th ese skills, w ages and salaries 
have risen ext remely rapi dly in 



the government sector," he 
observes. " These increases have 
to be absorbed out of loca l tax 
revenues and so surp lus monies 
for new public facilit ies, such as 
wastewater t reatment plants, are 
dryi ng up." 

Maki suspects this competit ion 
for local dollars is li kely to 
intensify during the 1980s, 
especially in ru ral areas. Thus, 
the shift to a serv ice economy 
has created a need to find 
alternat ive ways to f inance pu blic 
facil iti es. In the private sector, a 
sim ilar need exists to increase 
capital expendit ures for new 
plants and equipment and thus 
improve the product iv ity of the 
state's private workfo rce. 

He has also been interested 
in th e prob lem of "boom-and
bust" cycles-the uneven spread 
of jobs du ring a year th at is 
typical in resource-based 
industries. Boo m-and-bust 
industr ies can be part icular ly 
stressful to ru ral areas because 
such areas have a lim ited 
capacity to provi de jobs and 
serv ices fo r a rap id ly f luctuat ing 
wo rkforce. Maki is beginning to 
look for ways to allev iate these 
ups and dow ns in employ ment. 

Mi nnesota may be extremely 
vulnera ble to boo m-and-b ust 
cycles because of the as-yet 
untapped resou rces in va rious 
rural areas of the stat e, such as 
cop per and nickel in the 
northeast. And Maki points out 
that the shaky intern ational 
poli t ical cli mate could preci pitate 
devel op me nt of these reso urces. 
" To a large extent, we are 
v ict ims of w hat happens in th e 
rest of the w orld," he says. 

A f inal component of Maki's 
employ ment studies relates to 
job and skill development. When 
chang es occur in industry, new 
ty pes of jobs are oft en a by-

product. These jo bs sometimes 
demand workers w ith new kinds 
of skills. If local peop le do not 
possess th e needed skills, several 
opti ons are possible. Labor can 
be imported or educat ional and 
t raining programs w ithin the 
state can be chang ed so people 
w ill be able to acquire th e 
appropriate skills. Each of th ese 
approaches carries certa in 
advantages as w ell as lim itati ons. 

Ma ki has been ta lking w ith 
employment agencies throughout 
the country to develop a 
comprehensive bre akdown of 
occupat ional prof iles for 
M innesota industries in th e 
1980s. Such informati on may 
help educat ional insti tut ions, 
amo ng others, bett er prepare 
people fo r th e jobs that w ill be 
available. 

Transportation is another 
crucial factor in Minn esota's 
econo my. It, too, has been of 
interest to th e agricultural 
economists. As part of a study 
of regional deve lopment, William 
Easter and ot hers to ok a close 
look at the tr ansportati on of 
people and goods in rural areas. 
Like Maki, th ey found an 
interestin g we b of problems and 
solutions. 

Prob ably the most st riking 
aspect of th e t ransportat ion 
system in southweste rn and 
west-central Minnesot a is its 
orientat ion to the Twi n Cit ies. 
While there are adequ ate east
west routes, north-sou th 
movem ent is a prob lem. The 
sit uatio n is aggravated by a lack 
of public and commercia l 
tr ansportat ion. Only 6 of 38 
communities w ith a popu lat ion 
of at least 1,000 in th is part of 
th e state had north-south bus 
serv ice, compared to 28 of 38 
communit ies w ith east-we st bus 
serv ice. Likew ise, th e railroads in 

the reg ion are pred om inantly 
east-w est rou tes. 

" There is a rea l pro blem in 
t ransport ing people f rom one 
small tow n to another," Easter 
says. " And w ith the grow ing 
number of peo ple movin g to 
small tow ns, th e situat ion is 
becoming more acute. The 
elderly in ru ral communities are 
partic ularly affected by the 
lim ite d transpo rtati on system. For 
example, a person dependent on 
public tr anspo rtat ion w ho wa nts 
to t ravel from Sanborn to 
Redwood Falls- a distance of 
approximately 20 mi les- has to 
go to th e Tw in Cit ies and then 
tra nsfe r. Th e t ravel distance is 
ove r 200 miles." 

Road Orientation Affects 
Transport of Commodit ies 

Although Easter consi ders the 
region econo mically sound, the 
spotty t ranspo rtat ion syste m 
does have some effect on the 
econo mic ove rall climate of the 
area. For example, the east-west 
orient at ion of major highways 
may mean that bu lk com modit ies, 
such as fert il izer, have to be 
routed through the Tw in Cit ies 
rather th an on a more direct 
no rth -south route durin g the 
spring t haw w hen roads are 
posted. It also tends to inhibit 
grain shipme nts f rom the 
southern part of the reg ion to 
livestock feeders in the northern 
part . 

One wa y of alleviat ing th ese 
inconveniences might be to 
upgrade roads and improve 
pu blic tr ansportat ion serv ices. 
How ever, such an approach 
w ould have certai n 
repercussions. For instance, 
bett er roa ds w ould help 
accelerate ur banizat ion w ithin the 
region. There is also the 
possibili ty that some people 
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might not w ant better publ ic 
transportation . 

"Communities are not always 
interested in improving 
movement," comments Easter, 
" because they feel that people 
may go elsewhere to spend thei r 
money. The concern is that this 
kind of improvement could resu lt 
in a loss of business for some 
towns. " 

Easter and others are 
begi nning to analyze the state's 
elect rical supply in much the 
sam e fash ion as he analyz ed its 
transportati on. There are many 
small suppl iers , and Easter is 
concerned with how energy 
might const rain fut ure rura l 
development of the state. The 
researchers w ill be loo king at 
supply and demand of electricity 
and evaluat ing som e of the 
tradeoffs betw een bu i ld ing new 
fac il it ies or implement ing 
conservation pro gra ms. 

Changes in things such as 
labor force and resources clearl y 
make a lot of difference in w hat 
kind of gro wth takes place , but 
frequent ly ot her more subtle 
forces have ju st as much im pact. 
Easter has been involved w ith 
some studies of w etl ands that 
illustrate how potent these other 
influences can be. 

Dur ing the '50s and '60s, the 
federal po licy was to drain 
wetl ands. With th e growing 
concern for the env ironment, 
though, more recent ly legislat ion 
has shifte d to encourage 
preservat ion. When graduate 
student Jay Leitch surveyed 
farmers in three coun t ies to see 
how they perceived some of 
these change s, he dis covered 
tha t m any of them didn't know 
about the federal and state 
prog rams. 

"There was a real lack of 
information f lowing to the 
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The consequences are far reaching when 
local off icials decide to make a change , 
such as bringing In new Industry. The 
Immediate Impacts of such a change (red 
arrows) are usually easier to envis ion 
than the longer-range impacts (gold 
arrows) . 

farmers about the special federal 
incentives for wetlands 
preservatio n," says Easter . "They 
didn 't know what the programs 
were or how they could use 
them ." Furtherm ore, Easter found 
many m isconceptions about the 
prog rams and the value of 
wetlands. Hence, attitudes and 
knowledge we re the real 
determining factors in what was 
happening to wetlands, rather 
than deliberate efforts by var ious 
levels of gov ernment. 

Easter is now try ing to fin d 
ways to measure some of the 
benefits of wetlands to the 
people of Mi nnesota to offset 
some of the information gaps. 
He ho pes that this, along w ith 
rel ated research , w il l hel p 
decisionmakers as they work for 
an optimal balance betw een 
wet land s in their natural state 
and we t land s converted to 
cropland. 

Computer Models Help Predict 
Consequences of Change 

One of the fundame ntal goals 
of this data co llecting and 
analyzing has been to develop 
" tools" peop le can use to bett er 
handle econom ic qu est ion s. The 
tools th e researc hers have 
chosen to bu ild are common ly 
referred to as " input-outp ut 
mo dels." These are computer 
prog rams that help pred ict the 
impacts of changes in economic 
activity for a specific geograph ic 
area. They can give a detai led 
picture of a local economy at a 
specific poi nt in time and show 
the interdependencies of various 
factors, such as population and 
increases in cash f low . 

Build ing such sophisticated 
forecasting programs has taken 
many years of testing and 
ref in ing. Maki and Easter have 
worked w ith data of many kinds 

Wastes to Be Disposed 0 
Possible Pollution 

Decision to� 
Bring in� 
New Industry� 

Higher� 
Cost of Living�L- -'- CI1 

f rom many sou rces, incl uding the 
previously me nt ioned studies. As 
soon as new information or 
questions have come alon g, they 
have been incorporated in the 
com puter programs. In th is w ay, 
the researchers have been able 
to bu ild their syste m s and test 
them at the same time. 

Maki has been working w ith a 
computer model that bears the 



Higher Land Values 

New Homes 

lIaterials to Be Transported 

acronym, "S IMLAB," w hich 
brin gs together tw o ideas 
-"simulation " and " laboratory." 
Using SIMLAB, he has been able 
to test specific problems, such as 
the effects of mi nera l 
development in northeastern 
Mi nnesota. He feels that the 
system is refined eno ugh now 
that it can be used by local 
governments to simulate the 

New 
Local Tax 
Revenues 

Additional Demands on Roads, 
Raillines, Truckers 

local effects of proposed 
developm ents and projects. He is 
beginning to w ork w ith others to 
develop user packets and 
training programs for SIMLAB. 
When these are completed, the 
info rma t ion w ill be stored in a 
computer at the University, but 
people all over the state w ill 
have access to it f rom w here 
they live. 

I•� 
I� 

_ 1

:, 
Construction & Improvement 

of Roads, Raillines 

With a society as complex 
and f lui d as ours, it is likely that 
the quest to understand th e 
economy w ill be a conti nuing 
one fo r University researchers. 
But although the research 
process may be endless, it w il l 
continue to yield some very 
tangible benefi ts for M innesota 
decision makers. 

- Linda J. Camp 
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F·re: A Destructive Force� 
eco es a Usef I Tool� 

FIRE, FORESTS, and prese rvation 
seldom go together. But dur ing 
the 1960s and '70s, Un iversi ty of 
Minnesota researc hers learned to 
use fi re to preserve and restore 
natural habitats and enco urage 
the growth of certa in t ree 
species. 

Thi s seem ingly cont rad ictory 
use of fire was f irst known to 
Indians who lived in Minnesota 
prior to w hite sett lement. They 
observed that the development 
of some plant species w as 
favo red in areas tha t were 
periodically burned. 

But w ith the beg in ning of 
w hite settlement, the role of f ire 
changed. It was used to clear 
woods and prair ie to create 
farm land. At the turn of the 
century, during a period of rap id 
agr icultural expans ion , a nu mber 
of historic f ires caused by the 
clearing of land resul ted in much 
loss of life and pro perty. 

Because of these incidents, a 
syste m of fire management was 
estab lished to contro l w ild f ires 
and the use of fi re in clearing 
land. This, combined w ith the 
clear ing of woods and prairie for 
crop land and the extensive 
logg ing of fo rested areas in 
Minnesota , resulted in a drast ic 
reduction of natu ral habitats such 
as the oak sava nna and tree 
species such as the Norway pine. 
There was a failu re to unde rstand 
the ro le f ire had played 
in the past. 

Then, abo ut 30 years ago , 
researche rs in M innesota and 
around the country started to 
dem onstrate that f ire could be 
usefu l in wi ldlife management, 
preparing fo rest ry sites for 
planti ng, and controlling plant 
diseases. They began to convince 
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the publi c that f ire used in the 
right place at the right t ime w it h 
adeq uate contro l could be a 
useful tool. 

Current ly, Exp erim ent Stat ion 
researchers are continuing to 
study how f ire can be 
reintroduced into natu ral habitats 
and its effect on vegetat ion. The 
researchers include Frank Irv ing 
and Henry Hansen of the 
Departme nt of Forest Resources 
on the St. Paul campus; and 
Cliffo rd Ahlg ren, di rector of 
research for the Wilderness 
Research Foundation in Duluth. 

Fire Helps Preserve 
Remnant of Oak Savanna 

Part of Frank Irv ing's researc h 
involves prese rv ing an examp le 
of M innesota 's oak savanna 
habitat. Mo st of his work takes 
place in the Cedar Creek Nat ural 
Histo ry Area in Anoka County, 
an area t hat conta ins a number 
of natu ral habi tats that were 
prese nt before w hite settlement. 

"When the fi rst settlers 
moved into M innesota," Irv ing 
says, " a port ion of th e land w as 
oak savanna, w hich is a mi xture 
of grass, grassy ope nings, plu s 
ind iv idu al bur oak trees and 
clusters of these t rees. The 
savanna is the t ransit ional stage 
between prairie and forest. 

" The savanna was the pro
duct of f requent f ire," explains 
Irvin g. " Fires we re igni ted by 
lightning or Indi ans in the 
spring. These annual fires 
produced a select ive morta lity 
among trees and grasses." 

Fires killed thin-barked tr ees 
w hile thi ck-barked trees, such as 
the bur oaks w it h th ei r greater 
heat resistance, surv ive d. 
Perennial gr asses that grew from 

their roo ts every year we re also 
fav ored. Fire maintained th e oak 
savanna, w hich eventually 
develops into a dense oak forest 
if it is not bu rned. 

How ever, as sett lers conve rted 
large tracts of prairie and fore st 
into fa rm land and the annual 
spring f ires were contro lled, th e 
oak savanna habitat became 
enda nge red. 

"What we are t ry ing to do is 
to reint roduce f ire into th is 
environment so we can come up 
w ith a habi tat that approaches 
the con ditions w hich existed 
before sett lement," says Irving. 

To accompli sh this, Irv ing has 
presc ribed a ser ies of burns on 
tracts in the Cedar Creek area to 
maintain areas of exist ing oak 
savan na. He says that preserving 
a habitat w ith f ire is a slow 
process because of the time 
required fo r the vegetat ion to 
come into a dy namic equilibrium 
with the f ire . "When you' re 
dealing w it h bur oak t rees w ith a 
life span of 200 years, you just 
can' t hur ry them along," he 
poi nts out. 

More imm ediate results have 
come from deve loping the 
techni ques of w hen and how to 
use f ire in selected areas . " Most 
burns are conducted in Apr il and 
May under carefull y chose n 
weather con di t ions," Irv ing says. 
"By avoid ing hot, dry, w indy 
days, and bu rn ing in the late 
afternoon, contro l is relati vely 
simple. Prepared fi rebreaks and 
exist ing road systems provide 
secure bo unda ries ." 

Irving has developed a system 
of noti ng the dry in g we athe r 
cond it ions fo llowing th e spr ing 
snow m elt and using spot 



we ather forecasts to select the 
days on w hich to burn. 

He believes the inform ation 
generated fr om th e Cedar Creek 
study w ill be useful to other 
researchers. " There are a 
number of natu ral syst ems 
w ithin the state w hich are being 
resto red and maintained. We 
have already provided 
information to people in some of 
th ese operat ions f rom our 
experiences w ith f ire behavior , 
the effects of fire, and weather 
cond it ions, so they don 't have to 
start f rom ground zero," he says. 

Irv ing points out that the 
research isn't cost ly and serves 
an im portant purpose: " I t hi nk 
we have some ob li gat ion to 
future generat ion s to provide 

them with the opportunity to see 
a rich variety of habi tats includ
ing th e savanna in M innesota." 

Preparin g a State Forest 
for Future Generation s 

Paralleling Irvin g's interest in 
the use of fire in habi tat 
preservat ion is th e research of 
Henry Hansen. He is att empt ing 
to maintain and restore areas of 
Norway pine for est in Itasca 
State Park in north w estern 
Minn esota. 

The park, created by the state 
legislature in 1891, covers 32,000 
acres. Tod ay, some 7,000 acres 
of the park consists of ol d
growth Norway pine, w hich may 
be one of the largest stands of 
these t rees left in the state. And 

Carefully controlled burns are useful In maintaining and regenerating the vegetation 
of some Minnesota habitats, such as the oak savanna and red pine forests. 

according to Hansen, the habitat 
is endangere d. 

" Extensive logg in g of th e 
Norw ay pin e occurred befor e the 
park wa s established and a 
number of f ires w hich spread 
from nearby farm land destroyed 
young pine t rees. The result is 
that a large po rt ion of the park 
is covered by seco nd-growth 
aspen t rees," Hansen explai ns. 
" The older Norw ay pi ne are now 
over 200 yea rs o ld and att rit ion 
to w ind and insects is increasing 
along w ith the danger of a forest 
f ire. Few young pin e trees are 
being estab lished." 

A restorat ion project has been 
pro m pted by the legislat ive 
mandate that created the park, 
w hich states th at the orig ina l 
forest should be preserved, and 
by seve ral stud ies w hic h showed 
that park v isitors great ly enjoyed 
viewing the pine stand s. The 
project inclu des local park and 
forestry personne l, Uni versity 
researchers, and personn el f rom 
the Department of Natura l 
Resources. 

" In the natural process , f ires 
would bu rn periodica lly in this 
area," Hansen explains. 
" Som et ime during the life span 
of the No rway pine, a f ire would 
have controlled the growth of 
brush and coincided w ith a year 
of good seed producti on. With 
the right wea the r cond it ions, a 
new growth of yo ung pines 
would be pro duced. But w ith the 
logging and the need fo r f ire 
control in the state , this process 
was interrupted." 

Project m em bers are t ry ing to 
te lescope the process of 
establishing young pine t rees 
dow n to a few years. A tract of 
5,000 acres in the park was set 
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aside for restorat ion over a 15
year period. 

"The fir st part of the 
restorat ion involves clear cutti ng 
and logging of aspen f rom parts 
of this area," says Hansen. " Fire 
is now used to control the 
growth of brush and new aspen 
trees which formerly w ere 
sprayed w ith herbicides. After 
clearing th e land, a new stan d of 
Norw ay pine is planted. 

" We are learni ng wh at 
combinat ion of loggi ng, burning, 
seedi ng, and planting is 
necessary to restor e Norway pine 
to th e forest. The methodology 
developed should begi n to 
restore some of the vegetati on in 
th e park to its orig inal conditi on 
and may serve as a model for 
other natural areas in the stat e." 

Hansen and his coll eagues 
have been successful in 
convert ing smaller tracts of 
aspen stands to pine. But along 
w ith success have come a 
number of setb acks. A sever e 
drought in 1976 w iped out a 
part icularly prom ising growth of 
young pine. Deer and the 
conti nual growth of brush have 
also been major obstacles in 
establishing plant ings. 

"Without some kind of 
continuing habitat management , 
th ere is a possib ility that we w ill 
lose this parti cular pine forest," 
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observes Hansen. " The stage is 
set for some major catastrophe 
to happen to these old pine 
t rees and the day w hen they are 
gone may not be too far off." 

Human Intervention May Prevent 
Re-establishme nt of Pine Forests 

Hansen' s concern for the 
regeneration of the Norway or 
red pine is shared by Cliff ord 
Ah lgren. In research conducted 
in the Boundary Waters Canoe 
Area and Quet ico Provi ncial Park, 
Ah lgren found that th e red pine 
may no longer be able to 
reproduce natu rally because of 
man's intervent ion. 

" Due to exte nsive logging of 
the trees du ring the ear ly 1900s 
along w ith uncont ro lled f ires," 
Ah lgren says, "the huge seed 
supply needed to maintain the 
red pine forest is no longer 
avail able . Red pin es have 
gradually been reduce d because 
of modern condit ions w hich have 
negatively infl uenced its seed 
source and seedbed plus the 
competi t ion fr om other tree s 
following a f ire. 

" In w i lderness or natural 
areas, the ideal management is 
seeming ly to let nature take its 
course," he says. "If the 
reproductive capacity of species 
were not inf luenced by the 

impact of civil ization, nature 
could be effect ive." 

Ahlgren points out that 
perm itt ing w ildf ires to burn or 
using prescribed burns on 
stand ing t imber can aid in 
perpetuating the aspen-spruce-fir 
complex or restoring jack pine 
and black spruce stands, but not 
red pine. 

" Such species as the red pine 
cannot be restored by natural 
means to the posit ion th ey 
represented in the forests of the 
past. If their perpetuation is 
desired, knowledge of their 
reproduct ive requirements mu st 
be applied to current condi t ions," 
Ahlg ren says. " When managing 
forests, the choices are to 
establish forests resemb ling the 
primeva l stand through man 's 
effort or permit the deve lopment 
of forests by natural means in 
w hich other species 
predominate." 

In the 1980s, th e researchers 
w ill further examine the use of 
fire in mana ging natural habitats. 
Their w ork w ill benefit 
Minnesota ns of the future. For as 
Frank Irv ing emphasizes, "What 
we 're talki ng about is preserving 
small samples of unique and 
historic habitats because life 
wou ld be poorer w ithou t them." 

- Greg Doerning 



Above: Beardtongue or large-flowered 
penstemon, an indicator of prair ie 
vegetation , blooms on the oak savanna 
after a series of prescribed spring burns 
designed to thin understory species such 
as hazel, pincherry, chokecherry, and 
juneberry. 

Opposite page: In the Cedar Creek 
Natural History area, a str ip fire Is 
started with a gasoline-oil mixture. 

Above: Fire moves up the bark of paper birch In a controlled 
burn In Itasca State Park. Logging and repeated burning help 
eliminate second-growth stands of birch and aspen and 
prepare the area for the successful establi shment of young 
red pine. 

Left : These red or Norway pine In Itasca State Park are 150
200 years old . As they mature , more and more will fall prey 
to wind, Insects, and diseases. To ensure that future 
generatio ns of Minnesotans will be able to enjoy such pine 
forests, scient ists are learning how fire can aid In 
establi shing replacement stands of young pine. 
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These ears are representative of yields obtained with 120 pounds of urea per acre when a nitrification inhibitor was tested on 
Irrigated corn at Staples in 1979. Left: Single application of urea, no Inhibitor; yield: 105 bushe ls per acre. Center: Single applicat ion 
of urea with Inhibitor; yield : 150 bushels per acre. Right: Urea In four split applications, no Inhibitor; yield : 167 bushels per acre. 

" MINNESOTA FARMERS SPENT 
at least $125 million on nit rogen 
ferti lizer for th e 1979 crop ," 
reports Un iversity of M innesot a 
soil scient ist Gary Malzer. " With 
that kind of investm ent and the 
pro f its it can gene rate, nitrogen 
managem ent has becom e a 
facto r in th e state's econo mic 
health ." 

In a single grow ing season, a 
corn crop actually uses only 
about half the nitrogen a farmer 
applies to th e f ield. The other 
half is lost or is otherw ise 
unavail able to the crop because 
of various natura l processes. 
Improvi ng the crop's nitrogen 
usage rate is Malzer 's goal. 
Working w ith him are soil 
scient ists at fou r branch 
experime nt stat ions, including 
Gyles Randall at Waseca, Wallace 
Nelson at Lamberton , Samuel 
Evans at Mo rris, and Gary Varvel 
at Crook ston. 

M innesota 's w ide variety of 
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soil types complicates their job. 
On coarse-text ured, sandy soil , 
the ni t rate for m of nitrogen can 
leach out of a crop' s root zone 
and escape utilizati on. On fi ne
textu red soil, nit rates are 
suscept ib le to denit rifi cat ion, a 
natural process in w hich so il
bo rne bacteria remove oxy gen 
from the compound and allow 
some of the nit rogen to escape 
as a gas into the atm osphere. 

Inhibitors May Increase 
Farmers' Management Opt ions 

In his research, Ma lzer has 
been test ing nitrificat ion 
inhibito rs, chemical products th at 
show potential fo r conserving 
nitrogen and giv ing farmers 
more f lexibili ty in crop 
management. The inhibito rs slow 
th e conv ersion of ammon ium 
nitrogen to nit rate nitrogen. They 
could be valuable tools for 
M innesota farmers in areas 
w here nitrate nitrogen is li kely to 

be lost by leaching or 
denit rifi cat ion before it can be 
used by the cro p. 

" We received the highest and 
most consistent y ield benefits 
w ith inhibitors w hen w e used 
them on coa rse-textured, 
irrigated so ils in t he Sand Plain 
area of cent ral M innesota," 
Malzer says. " The prod ucts don 't 
seem to provide a y ield 
adva ntage over opt im um 
management practi ces, but th e 
farmer may not be able to apply 
nitrogen at just the right stage 
of plant grow th as we did. Or, 
he m ay need some insurance 
again st those heavy rains that 
can leach nitrogen before the 
plants have a chance to 
absorb it ." 

In the tests, the inhibitors did 
not improve y ields on heavier 
so ils, where th e net nitr ogen loss 
is usually low. 

Th e inhibitors m ay also help 
all ev iate another problem by 



reduc ing the likelihood that 
nit rates will leach down to the 
aquifer and po llute grou nd water. 

Malzer and the branch stat ion 
scient ists are study ing nitrog en 
behavior in va rious soil types . 
Their fin dings are used to ref ine 
general management guide lines 
into specific recomme ndations 
for diffe rent areas of the state 
based on soil type, climate, and 
ot her factors. 

For instance, farm ers w ho 
w anted to save va luable spring 
plant ing ti me by ferti lizing th e 

previous fall have been advised 
to apply certai n types of nitrogen 
fert i lizers after the so il had 
coo led to 55-50 degrees F. The 
reasoning was that nit rify ing 
bacteria are less act ive in cooler 
soi ls, therefo re, ammonium-to
nit rate conversion is slower. 

"We fo und that nitrogen 
losses we re not excessive in 
weste rn Minnesota," Ma lzer says. 
" This suggests that wait ing for 
55- to 50-degree soil 
temperatures is not crucial fo r 
farmers in that area. In the 

On sandy solis (lett side of ill ustration ), nitrates can leach out of a crop's root zone. 
On fine-textured solis (rig ht side). nitrogen may be lost as a gas to the atmosphere 
in denitrification. 

w ette r cl imate of sout heaste rn 
Minnesota, how ever, nit rogen 
losses are more pro bable and of 
greater concern . The te mperature 
guide line prove d to be a usefu l 
managem ent recomm end at ion." 

Soil Test for Nitrogen 
Is a Challenging Goal 

Malzer and the ot her 
scientis ts hope to develop a 
reliable soil test for predict ing 
the nitr ogen needs of corn . 
Farmers use soil tests that give 
a good indicat ion of how much 
potassium or phos phorus their 
corn needs, but th e tra nsitory 
nature of nit rate makes sim ilar 
test ing for nit rogen much less 
rel iable. 

"We tri ed a test that requ ired 
soil from the first two feet below 
the surface," Ma lzer reports. 
" This test has long been 
successful on sma ll grains in 
wes tern Minnesot a. With corn, 
how ever, it was not adeq uate . 
Sampling to greater dept hs 
appears to provide better 
results." 

Improved crop var iet ies may 
be one way that farmers can get 
m ore fo r th eir nit rogen ferti lizer 
do lla rs. Melzer's rev iew of f ield 
tria ls indicates that some w heat 
varieties need less fertil izer 
nitrogen tha n others for top 
production. 

Most nitr ogen fert i lizers are 
manufactured f rom natu ral gas. 
Inflat ion and energy price hikes 
are caus ing increases in th e cost 
of nit rogen ferti lizers that are 
narrow ing farme rs' prof it 
m argins. Approximately 75 
percent of the nit rogen app lied 
fo r th e 1979 crop year wa s 
anhydrous am monia, w hic h cost 
M innesota farmers an average of 
about 10 cents per pound. In 
cont rast, anhydrous am monia 
that wa s bou ght and applied this 
spring probably averaged 14 
cents per pound. Nit rogen 
m anagement research w il l help 
farmers make more effici ent use 
of this country's lim ited natural 
gas resources. It w ill also help 
them hold the line on food 
product ion costs. 

- Kat hy Frank Chesney 
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(Continued from page 3.) 

Minnesota Science: What' s the� 
solut ion to the tig ht-money� 
dilemma ?� 
Sauer: First, w e need to do an 
even better job of ut ilizing the 
scient ists w e have and, if need 
be, shift t hem from one area to 
another. We need to take a hard 
look at research projects, and if 
they're no longer high pr iority or 
are past the poi nt of optimum 
pro duct ivi ty, we need to 
terminate them and red irect 
those resources. My job is not to 
see that faculty are able to 
pursue th e research that interests 
them. Rath er, it is to identify 
object ives within the Station's 
mission, prioritize them, and 
attra ct the best possible people 
to conduct research toward 
fulf illing those objectives. Beyond 
th is, I face the challenge of 
commu nicat ing clearly and 
regularly w ith our M innesota 
congressional delegat ion, our 
var ious clientele groups, and the 
public abo ut our 
accompl ishm ents and needs. 
Minnesota Science: How will 
you do that? 

Agricu ltural Exper iment Stati on 
Universit y of Minn esota 
Sl. PaUl, Minn esot a 55108 
Richard J . Sauer, Director 

Publ icati on 
Penalty for private use, $300 
ADDRESS CORRECTION REQUESTED 

Sauer : I want to make sure that 
the users of research are part of 
th e process. I'll be traveling 
regularly to many meetings, 
workshops, and conferences 
th roughout M innesota to obta in 
that input. If we do that 
efficiently, we'll be in a position 
to ask our support groups and 
th e legislature for additional 
fu nds to move into areas that 
we simply can 't cover otherwise. 
I hope to assure a continued 
focus on the future, resist ing the 
temptation to focus on the 
solution of short-range crises at 
the expense of long-term 
imperatives . We need to be 
responsive to the future, not just 
react to the present. 

Anoth er challenge for me is 
to distinguish between a stable 
phase in terms of the 
Un iversity's enrollm ent and the 
research needs th at are tied to 
prob lems in the state and the 
challenges we face in the future, 
w hich are gr eater in the 1980s 
than ever before. It's very 
appropriate to talk about a 
significant increase in the 
Stat ion' s funds as one part of 
the University budget at a time 

when University enrollment is 
stab le. 

And we are not involved only 
in applied research ; we 're 
delving into areas of very basic 
research which the public's 
generally not aware of and 
where we may not see the 
payoff for 10-20 years. There's a 
tendency to sacrifice th is type of 
research in inflationary times 
because it 's sometimes more 
difficult to justify to the pub lic 
and the leg islature. But we 
shouldn 't have any trouble in 
do ing that as long as it's t ied 
into our mission . 

Adm ittedly, we make some 
investments in basic research 
w ithout knowing fo r sure 
whether there w ill be a 
reasonable payoff. But I think 
that agricu lture in th is country 
grew on research where some 
risks we re taken . If w e don't 
conti nue to take risks and accept 
that we 're just go ing to live 
w ithin our present knowledge 
and handle one sho rt-term crisi s 
after ano ther, there 's no w ay 
that we can keep Minnesota 
agriculture productive or feed the 
population of the 21st Century. 

-EXT� 
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FINANCIAL STATEMENT� 
MINNESOTA AGRICULTURAL� 

EXPERIMENT STATION� 

Resea rch Fund Expend itures� 
Fiscal Year 1979� 

Expenditures by Source� 
Percent Amount 

Federal Funds 12.2 $ 3,079,418 
State 

Appropriations 62.2 15,773,144 
Gifts and 

Grants 17.6 4,465,158 
Fees, Sales, 

Miscell aneous 2,020,513 ~ 
Total 100.0 $25,338,233 

Expenditures by Object� 
Classification� 

Personal 
Servi ces 71.8 $18,184,929 

Travel 2.0 513,083 
Equipment, 

Land, 
Str uctures 5.4 1,366,414 

Supp lies and 
Exp ense ---.1QJ! 5,273, 807 

Total 100.0 $25,338,233 

Expenditures by Location 
University of 

Minnesota
St. Paul 85.7 $21,714,743 

Branch Stations 
- wi t hin 
Minnesota 14.3 3,523,490 

Total 100.0 $25,338,233 




