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Minnesota Science ask ed the Director 
of the Univeristy of Minnesota 
Agricultural Experiment Station, Dr. 
William F. Hueg, Jr. about the world 
food situation as it relates to recent 
changes in what is now the Inst it ut e of 
Agriculture, Forestry, and Home 
Economics (Hueg is the institute's new 
dean) . 

Q .� Do you foresee an alleviation of the 
world food crisis? 

A.� The simple equation of population 
increase times the availability of 
dolla rs and t he conscious effort of 
governments around the world to 
improve the dietary levels of their 
people would indicate that this is not 
a short-run situation . 

Q .� With the increasing demands for 
more food, should agribusinessput 
aside environmental concerns? 

A.� No. The high deman d for food 
production domestically and around 
the world must be acco mplished 
within an environment of energy 
shortage as far as the fuel, fertilizer, 
a nd pesticide inputs, as well as cer tain 
constraints through legislation to 
maintain if not improve the 
environment at its current levels, are 
concerned. 

Q.� Would large reduc tions of farm 
applicat ions of fertilizers and o ther 
agr icul tural chemicals-which require 
considerable energy-help to offset 
oil imports and help the national and 
state economies? 

A.� No. The reverse would happen. A 
recent ly-completed research program 
in the Department of Agricultural and 
Applied Economics indicates that, 
nat io nally , each additional dollar spent 
o n pesticide materials returned about 
$6 of additional farm ou tput. An 
addit io na l dollar spent on fertilizer 
materials returned between $4 and 

$6 of additional output . On a national 
basis, a reduction in the use of 
fertilizer would increase the priceof 
raw agricultural products about one
third . Similarly, a 75 percent 
reduction in pesticide-use would 
increase the price of raw agricultural 
products about 20 percent . Figures of 
this magnitude not only indicate the 
impact of the industry but the 
importance of research which 
undergirds it. 

Q .� Do you-as the new Dean of the 
Institute of Agriculture, For estry, and 
Home Economics-see a new focus 
for home economics research? 

A.� There is new focus on the family 
and the inst itutions which impinge on 
the family. Too little study has been 
done on family structure and action. 
The College of Home Economics is 
geared through its Departments of 
Family Social Science , Textiles and 
Clothing, and Housing and Design to 
address itself to these critical areas of 
soc iety. The move of the Center for 
Youth Development to the College of 
Home Economics gives us a greater 
potent ial for impact on family 
development and understanding the 
multiplicity of factors involved. 

Q .� Do you foresee any change in the 
emphasis of forestry research? 

A.� The importance of our land 
resource-perhaps 1 of the greatest 
national assets-and its appropriate 
use for food and fiberproduction, as 
well as serving the recreation and 
development needs of all segments of 
our society, is critical. The College of 
Forestry along with the several " 
departments in the College of 
Agriculture have been addressing 
themselves to policy de velo pment 
and adequa t e use of t his land resource 
base. However, mo re intensive study 
mu st be done in cooperation with 
local communities, the state planning 
agency, and ot her groups if we are 
truly to use t his resource to it s greatest 
advantage to service all society . 

Q .� How does research of the Minnesota 
Agricultural Experiment Station keep 
pace with the needs of Minnesota 
ci tizens? 

A.� Our pro gram must be und ergirded 
by strong fundamental research which 
can move quickly into applications. 
Budget increases would counter the 
ravages of inflation by st rengthening 
existing programs, while at the same 
time providing modest program 
expansion, making it possible for the 
Minnesota Agricultural Experiment 
Station to better serve the citizens of 
our state, region, nation, and the 
world. Relat ionships of the research 

efforts of the experiment st ation and 
the economic development and 
improved standard of life for all 
citizens are closely intertwined. 

Q.� For such services,and to keep the 
institute's research program productive 
and responsive, what k ind of request 
is being made to the 1975 legislature? 

A.� We all are aware of the effect of 
inflation. Research prog ram s have 
been influenced also . We have lost more 
than 25 percent of the original 
purchasing power of the funds 
appropriated for the current biennium . 
(See page 14 for the FY 1974 fina ncial 
statement.) 

The regents of the University of 
Minnesota have approved a budget 
increase request of $1,929,400. 
About two-thirds of this will cover 
the losses from inflation and the 
program reductions through 
retrenchment over the past 4 years. 
The request will make it possible to 
make better use of physical facilities 
alr.eady built. It will also make it 
possible to strengthen programs now 
existing, but needing additional 
technician and graduate assistant help . 

Although the request is large, it is 
on ly a fraction of the income fr om 
t he important 6 billion dollar 
agribusiness complex. It is also a very 
small part of the already large return 
from 1 research developme nt : Era 
wheat. Funds appropriated for 
research return several-fold. 
Agriculture and related research is 1 
of the important engines of the 
economy. 

Q .� How important are increasesin 
state funding? 

A.� Before going into the specifics of 
funding, it is important to establish a 

continued on page 14 
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Cutting 
Nutrient 

Loss 
Through 

Tiles 
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Cropland looses nutrients as groun d water ca rries th em undergrou nd into tile lines. 

What happens to fertilizer nutrients 
after they have been applied to tile
d ra ined soils? 

How can a fa rmer cut down on the 
amount of nitrogen which escapes 
fro m the soil and through t ile lines? 

University of Minnesota scientists 
have begun unique fie ld experiments 
to help answer t hese questions. 

Many studies have shown that 
nitrogen, and to a much lesser extent 
phosphorus and potassium, may be 
lost as water seeps through soils a nd 
into t ile lines, say UM soil scientists. 
But until now, few experiments have 
been conducted which show how 
much of the applied nutri ents may 
be lost through tile dra inage. 

"For some t ime there has been an 
awareness of the fact t hat scient ists 
have a very poo r hand le on what 
happens to many of our nutrients 
applied in the field," says Wallace W. 
Nelson, Superintendent of the UM 
Southwest Experiment Station at 
Lamberton. 

One of t he most impo rt ant of these 
nutrients is nitrogen. Nitrate-nitrogen 
is the form of nitrogen that read ily 
moves through the so il and may be 
lost into drainage water. Nitrogen is 
a key nutrient in many fert ilizers, of 
course, but it is also a natural product 
of decomposition of organ ic matter. 
This fact has been put to good use by 
far mers, perhaps as long as there has 
been farming. Since nitrogen is 

essential for growing plants, any 
nitrogen loss becomes a problem for 
the farmer, says the UM scientist. 

"Nitrogen loss causes great 
concern, both from product ion and 
env iron mental standpoints," says 
Nelson. 

"To ma inta in optimum yields, 
20 to 40 percent more nitrogen must 
be added to many soils t ha n is 
removed in the corn grain at harvest," 
says Gyles W. Randall, UM soil 
scientist at the Southern Experi ment 
Station at Waseca. 

"Having to use fertilizer at such 
high rates in or der to maintain yields 
is not on ly an ineff icient use of a 
scarce and expensive resource but it 
also ra ises quest ions concerning nitrate 
contamination of ground and surface 
waters;" says Robert G . Gast, UM 
soil scientist at Saint Paul. 

This laser computer guided the lay ing of t ile. 
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Some stu dies ind icat e th at such 
ineffi cient uses of nitrogen are du e to 
den it r if ication in th e surface so il with 
relati vely sma ll losses through t ile 
drai nage and downward leac hing . 

When fert ilizers are denitri fied , 
t he nitroge n esca pes into t he a ir as 
nitrogen gas and other brea kdow n 
products . 

"There is cons iderable un certainty 
as to the amount of nit rogen losses 
since most research results have been 
based on indirect evidence rat her than 
direct measurement s of nitrogen 
losses fro m til e dra ins," says Gast. 

To help resolve this uncerta inty 
concern ing the loss of ferti lizer 
nutr ient s, University of Minnesota 
so il sc ient ist s fro m Saint Paul, 
Lamberton , and Waseca init iated 
new stud ies: They set up experiments 
to accurate ly measure nitrate 
concentrat ions and flow volumes 
fro m well -def ined land areas. 

" In 1972 , we established a set of 
plo t s referred to as th e Nutrient 
Movement Plots at t he Sout hwest 
Experiment Stati o n:' says Nelson . 

" A new approach was used in 
set t ing up these plot s which I believe 
ma kes them t he only plots of this type 
in exist ence at th is time." 

Ran dall describ es th e uniqu e closed 
systems used in t he plot des ign at both 
stat ions : 

" By using th e enclosed system, and 
by channeling a ll subsurface dra inage 
waters through the collection stations, 
we can mon itor bot h flow rate and 
nut r ient concentrations as t hey are 
infl uenced by nitrogen app licat ion." 

The Waseca experiment was set up 
in 19 74 , in a manner simila r to t hat of 
the La mberto n site : 

" We want to eliminate outside 
inf luences such as late ral movement 
of so il wat er from 1 plot to anot he r: ' 
poi nt s out Randall, " so eac h plot is 
encased in polyet hylene plast ic t o a 
dept h of 5 to 6 feet." 

A lase r-guided bulldozer lays plast ic t ile. 

The scient ists des igned the 45- by 
50 -foot plots so that they would 
accommodate fie ld-sized equ ipment. 

"This d esign gives 18 rows of co rn 
across the plot:' po ints out Nelson . 
"We chose th e 50 -foo t lengt h so t hat 
a ti le line co uld be placed across 1 
end of the plot . Th is gives us ou r 
recommended tile spac ing of 90 to 
100 feet between t ile lines." 

The Minnesota scientists appl ied 
urea at rat es of 0, 100 ,200, and 400 
pounds of nitrogen fe rtil izer per acre . 

"In add itio n to these nit rogen 
rates, " says Nelson, " we kept a 
complete inventor y of all mater ials 
appl ied , such as fer t ilize rs, insecticides, 
corn, and herb icides." 

If nitrogen is a cur rency of t he 
fut ure , and so me eco no mist s say it is, 
th en the t erm so il bank takes on new 
mean ing. Th e Minne sota sc ient ists 
point out that the amount of nitro gen 
appl ied to soils is much less th an t he 
amo unt of nitrogen stored in soils. 

"Approximately 8 to 10 thousand 
pounds of nitrogen , per acre, is t ied up 
in the organic matter of th e soi l: ' says 

A culvert to be used as a water collection 
pit is place d in a Nutrient Movement Plot. 

Workers line a Univers ity of Minnesot a Nut rient Movement Plo t with a plastic barrier, 

Nelson. "To so me ext ent, of course, 
th is nitrogen can break down and be 
uti lized by plants o r released into t ile 
lines ." 

Rainfall br ings anot he r 6 to 10 
pounds pe r ac re per year in Minnesota, 
he says . 

" So , even though soils may not 
have received nit rogen from fertilizer s 
or legumes:' says Nelson, " t here may 
st ill be some release of nitrates into 
be some release of nit rates into the 
tile line drainage from organic mat te r." 

This is illustrate d by early f indings 
of the UM researchers: During the 
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Workers backfill a UM Nutrient Movement Plot. 

first year of their investigation at 
Lamberton, they found fro m 10 to 
20 parts per million of nitrate in the 
t ile drainage from unfertilized soil. 
Th e nitrate levels varied, depending 
upon th e t ime of d rainag e. 

"Ten or more parts per million of 
nitrate-nitrogen is not unusual in 
Minnesota tile drainage ," says Randall. 

"However, total losses from t ile 
lines at Lamberton, in 1973, were only 
about 5 pounds of nitrate-nitrogen per 
acre," says Gast , 

This small nitrogen loss, he says, 
was a result of a low total tile flow 
during the 1973 season : Only about 
1.5 inches of rain water, out of a total 
annual precipitation of 26 inches, got 
th rou gh to the tile . 

What affect do es fertilizat ion have 
on nutrient content of tile dra inage? 

"Both t he flow volume and nitrate 
concentrations increased in 1974, 
naturally resul t inq in significantly 
greater total nitrogen losses," says 
Gast. "However, these nit rogen losses 
were muc h less than the amou nt of 
fertilizer-nitrogen not taken-up in t he 
corn gra in." 

Nelson adds that, " In 1974, aft er 1 
ye ar of fertilization, t he nitrogen losses 
per ac re increased, but not until t he 
amoun t nor mally reco mme nded had 
bee n great ly exceeded." 

What is th e total contribution of 
bot h fe rt ilizat ion and natu ral soil 
pro cesses on th e nutrient co ntents of 
Minn esot a tile-line waters? 

Th e Minnesota preliminary findings 
sho w t hat : 

Moderat e fertili zer app licat io ns 
do not appreciably raise nitrogen 
loss t hro ugh ti le lines . 

Excess fertilizer applications do 
increase nitrogen losses through t ile 
lines, but not near to the ext ent 
previously believed . 

Since t he Waseca and La mbert on 
experi ment station sites vary in ann ual 
ra infall and drainage, the Universit y of 
Minneso ta soil scientists are hopeful 
th ey will gain add it io na l informatio n 
which can be used in ma king more 
efficie nt use of ferti lizer mater ia ls 
wh ile minimizing possi ble burdens 
on th e environment . 0 
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ALosing Battle:� 
Public Right to� 

Peo ple of the Unit ed States have 
lost much of t heir power to control 
and solve problems . 

Why? 

One reason for t he loss of power 
is the impotence of many public 
voluntary organ izations; but also, it is 
difficult fo r the public to gain access 
to vital info rmat ion . 

The public has become increasing ly 
dependent on scientifi c info rmat ion 
needed to dea l with problems such as 
ho using, health, food supply, and 
pollution. However, scientific research 
a kin to ind ust ria l prod uction has 
become highly concentrated an d 
dependent o n the reso urces of a few . 
Most research funded by the federal 
govern ment has been for national 
defense , space exploration , and at o mic 
energy (see graph 1) . Corporations 
invest in resea rch pri mari ly for 
pro duct developm ent . Conseq uently, 
public concerns such as ho using, 
pollution, and environmental 
det erioration receive little attention . 

When decid ing how to hea l social 
woes we often assume that wise 
de cisio ns req uire scie ntific knowledge. 
But too often, the pu b lic is unab le to 
get usef ul scie nti fic knowledge fo r 
decis ionmaking eit her because the 
a ppro priat e research has not been 
do ne, or t he appro priat e know ledge 
is not ava ilable. Critical gaps in 
knowledge about important pu blic 
prob lems are now appare nt. 

Alt ho ugh t he publ ic has given 
responsibility and authority to 
scient ist s and en gineers, the public has 
gro wn relatively weak in its ab ility to 
influen ce t he nature and direction of 
scienti fic and en gineering research. 
Inst ead of pro b lems of the people, the 
pro blems which are investigated are 
the pro blem s which concern the 
centers of power , such as modern 
industr ial corporations. 

Where decisi o nma king is in t he 
hands of a few, money is sp ent on 

Knowledge� 
ROY E. RICKSON 

Assistant Pro fessor, rura l soc iology 

problems which the few think are 
important. Concentrations of power 
in a society is a ser ious impediment to 
societal development. Comprehensive 
development requires : 

An interest , 110t just in economic 
production and profit, but also in 
environmental quality and other 
publicly-oriented problems. 

A wa y in which citizens can 
part icipat e so that their needs can 
be brought to the public forum . 

Knowledge is Power 

The US has highly sophisticated 
knowledge an d technology which are 
gea red fo r indu str ial producti on , 
d efense, and space explorat ion . Yet, 
the US seems incapable of effectively 
dea ling with other problems which are 
not directly related to goals of 
indust r ia l corporat ions or a few 
public bureaucracies. We know m uch 
about how to produce, but relatively 
litt le about how to conserve. When 
we try to de a l with critical problems
such as energy, fertil izer, or foo d 
shortages-we ty pically fin d t hat o ur 
technological knowledge is highly 
limit ed or undeveloped. We have a 
very diffi cu lt time get t ing useful 
current info rmation. In this co ntext, 
knowledge is power-power, as t he 
abilit y of a person, gro up, or any 
social unit to control events so t hat 
outcomes favor them . Alternatives 
for develo pme nt depend upon 
knowledge which is comm unicated, 
and defined as important. Gro ups 
who co ntrol know ledge, therefore, 
control the perception and t he 
realization of alternatives fo r 
development. 

Organizat ions: Generators 
and Gat ekeepers of Knowl ed ge 

It is in the ma nageme nt of 
know ledge to meet organizational 
goa ls where power lies. Managers, 
who ma y also be scient ists or 
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engine ers, d irect research and 
coord inate t he wor k of t echnica l 
specialist s to meet prob lems of 
prod uct ion , co mpet it ion, o r ot her 
goa ls. A basic funct io n of t he large 
co rpo rat io n and agency is t he 
coo rd inat ion of special ized know ledge 
to meet their goals . They must create 
new knowledge as well as ex t end o r 
develo p what is known. 

Scie nti fic and engineering 
sub syst ems a lso creat e and impro ve 
techno logies. As social st ruc tu res t hey 
create knowledge, gather and store 
info rmat ion , and apply it to pres ent 
circumstances. Ideall y, feed back from 
th e envi ronm ent read ily ente rs the 
st ruct ure and infl uences 
decisionma)< ing. Howev er , wh en 
the pu blic Has a lim it ed infl uence , 
th en many pub lic needs are not 
pro pe rly met . 

Knowledge for Whom and for What? 

Professio nal scient ist s and engineers 
enjoy considerab le aut on o my, and 
power , but o nly so long as t heir work 
cont r ibut es d irect ly to t heir 
organizat ion. Basic research and 
knowledge maximizat ion - a cent ra l 
goal of the scien t if ic comm unit y - is 
not h ighly valued by ind ust rial 
co rpo rat ions . 

Scien t ific know ledge can be used 
as a means of conf lict , rat her t ha n 
en light en ment . Kno wled ge can be 
suppressed , and research design of 
exper ime nt s- and even scientif ic 
t esti mo ny - manipu lat ed . 

The pu blic is best served when 
scient if ic info rmati on is made pub lic . 
Large o rganizat ions have the reso urces 
nec essary to spons o r research an d 
con t ribut e great ly to our storeho use of 
know ledge . However, t hey also have 
t he ca pacit y to co nceal infor mat io n 
which co nf lict s wit h t he ir main goals . 

Some experts a re pressur ed to 
fash ion t he ir t est imony t o meet e it her 
th eir com pa ny's, or anot her gro up 's, 
goa ls. So me professional assoc iat io ns 
closely relat ed t o given indust r ies 
censor research and pub licati o n of 
topics which are considered . 
de t rimenta l to t heir indust ries . 

When t he scien t ist is an emplo yee, 
organ izations are sorely tem pt ed to 
fashion h is o r her ro le in a way which 
reduc es t he scientist 's ca pacity to 
co ntr ibut e t o t he pub lic know ledge by 
means of such techn iques as: 

- Advocacy, or tak ing a po sit io n and 
act ive involvement w it h the po lit ica l 
st rat egy of an o rgan izat io n. 

Legitimating, or t he sancti oning of 
ideas or co urses of act io n in it iat ed 
or proposed by others. 

Technical decisionmaking, which 
includes eit her research or t he 
impl ementat io n of po lic ies a lread y 
defi ned as need ed by t he off ic ial 
o rder. 

Idea-initiation, wh ich enta ils t he 
introdu ct io n of re lat ively new ideas 
fo r conside rat ion o r acti o n. 

Administrat ive decisionmaking, a 
rol e t ha t is part of the offi cial 
decisio nmaking h ierarchy . 

Pro fessional consulting, wh ich 
enta ils pro vid ing adv ice and 
info rmat ion for ot hers in the 
syst em witho ut becom ing ident ified 
w ith 1 part icula r al t ernat ive. 

Co nsult ing is one of t he most 
autonomous of t hose roles yet 
portrayed: 

Idea s of the professional consu ltant 
are usu ally used on ly to the extent 
t hat h is contri but ion fit s w ith 
established pol icies. Se ldo m is t he 
co nsultant ca lled in before t here is 
t he recognit io n of an occasion for a 
decisio n . 

Advocates, legit imato rs, an d 
technical d ecision -makers can easily 
find t hemselves in sit uat ions where 
t here is pressur e t o reveal less than the 
who le t rut h about a problem on which 
they are working. A scient ist who 
occ u pies an ad m inist rat ive pos itio n 
can suff er special pa in : He has t he 
po wer t o inno vat e ; yet he must be 
co ncern ed wit h the overa ll needs of 
his o r he r employers. Th e id ea
in it iat or is co m parat ively free fro m 
t hese co nst ra int s, but lacks the po wer 
to innovat e . 
cont inued o n page 1 1 

Grap h I. Federal Ex pen di t u res for US Researc h 
and Development by Agency for the Year 1972* 

Departments Percent of Expenditures 

Agriculture o2.1 

Commerce 1.0 

Defense 50.4 I 
Health. Ed.& Welfare 0 9 3.

(including National� 
Institutes of Health)� 

Interior 01.3� 
Transportation 0 1.7� 
Atomic Energy b s.o� 

Commission 

Environmental O.S� 
Protection Agency� 

National Aero. and I 20.9� 
Space Administration� 

National Science b2.5� 
Foundation� 

Veterans 0.4� 
Administration� 

Other b1.6 
• Fede ral ex penditures fo r U S develop m ent and 

resear ch by agen cy f o r 1972 f ro m T h e 
St atist ical Abstracts o f t he United States,1974. 

Improving Agriculture and 
the Environment 

Can we ha ve high levels of indu st ria l 
and agr icultural produ ct ion and, at the 
sam e time, increase enviro nmental 
q ual ity and hu man health ? 

Th ese are vit a l q uest io ns for our 
t ime and are basic to understa ndi ng 
t he di rect ion wh ich o ur futu re 
de ve lopme nt is likely to tak e. Of 
most im port ance is that we begin to 
think about a var iety of pro blems and 
how eff o rts to dea l with 1 cond it ion 
can re late t o eff o rt s to reso lve the 
other. 

In a t ime when we d esperat ely need 
to increase world food su pply we must 
not d ismiss effo rt s t o ma inta in and 
improve enviro nm enta l qu a lit y. The 
t ime is past wh en we can sacr ifice 
enviro nmenta l q ua lit y for the sake of 
industr ia l or agricu lt ura l produ ct io n . 
Although we t end to t hi nk of t he goals 
of enviro nment al qua lity and 
prod uct io n as co nt rad icto ry, evidence 
is mo unt ing that t he y are closely 
linked . This is pa rt icu larly t rue of 
wat er use and wa t er qu ality . 

There is con cern t hat wat er 
contaminated by certa in ch emica ls 
used in agricu lt ure cannot be used for 
irrigat ing ot her cro ps, and t hat 
chem ica ls like t hose fo und in some 
pest icid es (DDT, chlorodane, 
malath ion, and pa rat h ion ) a re 
injurio us to hu man health . Research 
on con servat ion of wat er and 
improvement of it s qu a llt v is 
imp ortant for indu st ry and agricu lt ure . 
Minnesota can ill afford to neglect its 
relat ively clean air and water. 

Exp ert s at the recen t World Food 
Conference, in Rome, warned t hat the 
effo rts t o expand world food 
product io n depend on wh et her we can 
find new so ur ces of water and impro ve 
co nservat ion of wat er already ava ilable. 
Lest er Brown, an econo mist and 
adviser t o t he co nference sa id , " In t he 
nea r futu re , t he lack of fresh wat er 
rat her than of land may be t he 
pr inc ipal co nst rain t on eff o rt s to 
ex pand wor ld fo od o ut put ." 

Ou r societ y has beco me increasingly 
depend ent o n science an d scie nt if ic 
resea rch to ha nd le its problems. At 
t he sa me ti me, scienti st s and other 
tech nical ex pert s have beco me 
increas ingly depend ent o n t he 
resources of a few very large an d 
powerf ul ind ust ries and government 
agencies . Th e goals of these 
organizat ions di rect most of t he 
resear ch wo rk in the US (see graph 2). 
About 70 per cen t of the engineers and 
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30 perce nt of the natural sc ient ist s are 
employed by the largest US ind ust ria l 
co rpor ations. The US Depart ment of 
Defense , in 1972, spent 50 per cent of 
t he total federa l expend it ures fo r 
resea rch in t hat year. Agriculture's 
sha re was about 2.2 per cent and even 
less was allo cat ed to problems of 
enviro nmenta l quality. Research in 
agricu lt ure was primarily di recte d 
toward increasing yields wit h much 
less concern fo r anal yses of agricu lt ura l 
pract ices to red uce po llution . 
Consequentl y, environ ment a l problems 
received relat ively little att ent io n even 
wit h t he environmenta l mo vement . 

Product ion -or iented research teams 
t hat are in manufactur ing and 
agric ultu re have not unt il recently 
investigated the affect s of product ion
ori ented measur es on enviro nmenta l 
qualit y. This is as tr ue of prod uct 
de ve lo pment and pest co nt ro l as it is 
of at o mic en ergy research. It is 
curio us that we con tinue to pay so 
mu ch more attent ion to product ion 
than to co nservation, beca use it is 
beco ming clear t hat co nserv at ion of 
water, land , and a ir is necessary for 
pro d uct io n . We are beginn ing to 
d isco ver, ho wever, th at produ ct ion 
and enviro nmental qual ity are not 
po lar o ppo sit es, but relat ed to each 
oth er. We cannot plan fo r rapid 
increases in fo od supplies, fo r example, 
unless we have ample sup plies of good 
wate r . The wo rld 's problem is ho w t o 
get eno ugh wat er of accept able qua lit y 
o r to impro ve bod ies of wat er a lready 
cont aminat ed . 

Minneso ta 's co nti nuing cha llenge 
is to preserve its wat er qu alit y. The 

Graph 2. Percentage Distribution of Natural 
Scie nt ists and Engineers Employed in t he US* 

3 % Non·Profit Organizations 
1 % State and 

Local 
Government 

• A ppro x im ate pe rce ntages o f t he sc ie n t ist s a nd 
eng inee rs in resea rch and d eve lo p m e nt in 19 7 0. 

relat ionsh ip of environmenta l qual ity 
to indust ria l production is an 
impo rt ant part of the an swe r. The 
link of env ironmental quality to food 
product ion is a mut ually vital link. 
The picture is furt her complicated 
whe n we understand that , w it h respect 
to water, industrial manufacturing is 
the leadi ng US sou rce of controllable 
man- made pollutants. Th e second
ran king pollutant is domestic wast e, 
and the third is urban and agricult ura l 
runoff. Compared to agricultura l or 
urban wastes, indus t ria l wastes are 
often mo re toxic and potent ially 
more injur ious to plant s and anima ls 
when t he poll uta nt s are de posited in 
wat er supplies. 

We have a part icularl y knott y 
pro blem as we begin t o rea lize t hat 
indust r ia l man ufacturing , agr icultural 
pro duct io n, and environmental qual ity 
cannot be neat ly sepa rated . These 
goals have eq ual merit and should be 
co nsid ered in any model of social and 
eco no mic develo pment. This 
co nsiderably complicat es our planning; 
fo r without th ese conside rati ons we 
run the r isk of creati ng great er 
problems than we have . We must have 
a co ncepti o n of th e interde pen de nce 
of q uality and produ ct io n before we 
plan . We certa inly must understan d 
the d ifference between single and 
mu ltipurpose planning and 
develo pm ent. 

Mult ipurpose plann ing should be a 
basic part of any stat e o r nat ional 
effo rt . Assuming t hat power plant s 
exist simp ly t o produ ce po wer, 
fac tor ies t o produce goods and profit , 
dam s t o stor e wat er , pest ic ides t o kill 
pest s, and h ighways to mo ve 
aut omobiles, are t y pical examples of 
assu mpt io ns used in single-purpose 
plann ing. Mult ipur pose plan ning 
requ ires, ho wever , co nsid erat ion s of 
t he relat ionsh ips of product ion, 
environment a l qualit y , and hea lt h. 

Even t hough we must inc rease 
agricultur al product ivity , we must be 
very caref u l ho w we do it . To use 
production technology with no 
concern fo r it s side effect s is to repeat 
mista kes which are largely responsible 
fo r present probl ems. Environ men tal 
qua lit y is a factor relat ing indust rial 
and agricult ural production . 
Neglecting qua lity can , in t he lo ng 
run, impede product ion . Clearly, 
agr icul tural and environment al 
resea rch and know ledge ca nnot be tied 
t o a single set of goa ls if this nat ion's 
problems are to be reasonably met. 0 
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Women's 
Changin 

Sex 
Roles 
DIEDRE NAGY 

Instructor 
Department of Info rmation 
and Agricult ural Journa lism 

Woman is the homemaker and child 
care pro vider. 

Man is the breadwinner and warrior. 

These t rad it io nal idea s of sex ro les 
are coming under attack from women's 
mo vem ent activ ist s who c laim t he role s 
are myt hs used t o just ify d iscri m inat ion 
aga inst women. Diff erences of roles
based on sex-may no lon ger be 
necessar y to insure human surviva l in 
man y modern cultures, ye t job and 
ro le di ff erentiation based o n sex has 
been common to all so cietie s, 
acco rd ing t o Pau l C. Rosen b latt and 
Mich ae l R. Cunn ingha m of Universit y 
of Minnesot a 's fami ly socia l science 
depart ment in th e College of Ho me 
Eco no mic s. 

Most resea rchers in t he sex-rol e 
field are American o r Euro pean ma les 
with vary ing biases , caut ion Ro senblatt 
and Cu nning ham w ho bel ieve t hey 
have co nf irmed the existence of 
cert a in cro ss-cultural consistenc ies in 
sex ro les ac ross the glo be. 

What simi lar itie s could exist in 
cu lt ures as d iverse as Africa n tr ibes and 
indust ria lized Unit ed States? 

Physical strength d iffere nces t hat 
favo r a d ivision of labo r between the 
sexes and the lin kage of fem ales t o 
ch ild ca re a re among the sim ilarit ies 
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which Rosenbl att and Cunningham 
open to question: 

"I n every society t here is some 
d ivisio n of labor by sex," says 
Rosen blatt . "Such differenti atio n by 
sex ca n be seen to have functional 
ut ility . People who are dependent 
upon each other are more closely 
bound togeth er. " 

What seems essent ial in a family, o r 
ot her social un it, is not that males do 
one t hing and females do an ot her but 
t hat d ifferent peop le do d ifferent 
t hings, po int out th e UM scient ist s. 

Child Care Causes Differences in 
Sex Roles 

In nearly all societies ch ild care is 
pred ominant ly a task for wo men and 
is o ne of the most bas ic sex ro les, say 
th e Minnesot a researchers. Although 
nor mal pregnancies and deliv eries pos e 
few restrictions on t he kinds of wo rk 
wo men can perform, most mothers in 
most societ ies nurse their babies. Of 
co urse , to breast-feed, mot hers must 
stay near home or transport a child 
to t he wo rk sit e, unless wet nurses are 
used . 

" As long as a woman nu rses, it 
seem s much mo re co nvenient for her 
to stay near the child t han fo r t he 

Afte r bass and pike, this youn g woman starts on a dawn trip 
t o a fishing spot on t he Mississippi River at Red Wing, Minn . 

A mother hol ds her sec ond baby . 

chil d to travel with her," says 
Cun ningham. 

A ty pical woman might, because 
of nursing, ex perience 8 years of 
reduced mob ilit y, say the social 
scien tists . Th is has been a powerful 
factor in produ cing sex-role differences 
between the sexes. A nursing mother's 
limit ed mobility has reduced t he ease 
with whic h she can do most fishin g, 
hu nt ing, herd ing, long-d ist ance t rad ing 
and war-making; so these act ivit ies 
typ ica lly have bee n do ne by me n. 

Safe alt ernative sou rces of prot ein, 
such as pasteurized cows mi lk, are 
among important develo pments which 
allow mot hers to leave the ir babies and 
littl e children at prolonged int ervals 
of t ime. 

But even aft er they are weaned, 
chil d ren naturally have restr icted the ir 
mother's mob ility. Children in 
primitiv e cul t ures do not enter school 
at age 5, or 6, as they do in most 
mod ern countries. The tasks of 
supervising both younger ch ild ren 
and older ch ildren most often fall to 
wo men . 

Sex and Str ength 

Physical strength differences 
between men and wo men may be given 

more cred it fo r sex-role d ifferentiation 
than is realist ic, say the Minn esot a 
scient ists. 

" Wo rk that is most frequent ly done 
by males includes tasks requiring 
strength ," says Rosenb latt . " Men also 
do almost all t he fowling, fish ing, and 
butchering, as well as the collect ing of 
ho ney. Wo men general ly fet ch water, 
oft en in conta iners big enough to 
requi re great st rengt h ." 

Rat her than st rengt h, it is t he 
mobi lity and t he abil ity to wit hsta nd 
the int errupt io ns necess ary for ch ild 
care wh ich see m to be the keys to sex
ro le-re lat ed tasks, say th e Minnesota 
socia l scie nt ists. 

Lead ers in the women's movement 
in the US who complain t hat t he sexes 
are afforded uneq ual status a re 
supporte d by conclusions in the 
Rosenb lat t and Cunningham survey of 
cross-cu ltura l research of sex ro les. 

" Arou nd t he world it seems to be 
very much the case that me n have 
higher public status than women," 
conclude th e UM researchers. "Men 
typically are the formally -recognized 
heads of domestic grou ps and are more 
prominent in rel igious and judicial 
act ivities . Wher e men and women have 
access to desirable th ings, women seem 
to get less than men ." 
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Nurses help a mother as she lea ves t he hospit al wit h her first baby . Prepared baby foods,� 
suc h as the bot tle of " fo rmula" which she holds, have helped t o liberate new mo th ers.� 
Farmers -- especially dairy farmers .. have played an essential role in women's libera t ion.� 

An editor , left, and a secretary discuss th e fo rmat of 
an agri cu ltura l br ochure which t hey are creat ing. 

A Minnesota assistant in hom e eco nom ics uses ha nd-p uppets to teach nutrit ion . 
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A ho me economics assistant helps needy fam ilies to st retch t heir budgets. 

Com pared t o men , wo me n have less 
access to alternative sex partners and 
less opportunity to live close to their 
kin, say Rosenblatt and Cunningham. 
Many mo re societies allow men to have 
mor e t han one wife than allo w the 
reverse. 

But women may interact and 
co mp ete pri mari ly with ot he r wo men, 
and men with men, so that in many 
socie ti es wo men may not perceive 
t hemselves as of lower status or fee l 
exp lo ited , because of t he balance of 
rewards to eac h sex. In fact, women 
may ordinarily accept a syst em in 
which t he ir own pub lic status is linked 
t o t he stat us of the males in th eir lives. 
Of co u rse, t his very fact is held in 
con t empt by activis ts in the women 's 
movement. 

Tradi t ional Power of Wo men 

Even in socie t ies where men have 
much mo re power and status tha n 
women, say t he Minneso ta scientists, 
wo men seem ab le to ho ld the ir ow n 
o n the do mestic scene. Division of 
labo r and separatio n of t he sexes give 
wo me n sp heres of authority with in 
which t hey have consi derable con t ro l. 
In so me societi es women also have 
power over men in th eir abil ity to do 
th ings t hat could publicly dishonor 
men . Women have t heir control of 
sexual relations and t heir influence 
o n ch ildren and kin. 

Do mestically, t he balance scale 
weigh ing men aga inst wo men is more 

nearly equal than a casual loo k at 
many cultu res would suggest, say 
Rose nblatt and Cunningham: 

"We ca n expect males in ma ny 
soc iet ies t o t ake ad vantage of their 
greater st rength, or ability, in fighting. 
Both sexes exploit the dep endence of 
o ne spouse on the other spouse's wor k, 
sexuality, and kin relations. Wom en 
exploit the ir relations with ch ildren." 

Women 's Chan ging Ro les 

Women's tra d itional ro les are 
cha nging in some societies. Rosenblatt 
and Cunn ingham cite factors such as 
increased educational opportunities, 
increased inco me, containerized baby 
feeding, effective birth control and 
labor-savi ng inventi o ns as reasons fo r 
recent shift s in wo men 's roles. 

They co nclude : "Wo men's sta tus 
may seem low from a Euro-American 
poi nt of view . But even where 
wo men's status and po wer seem qu it e 
low, t hey still have a great deal of 
leverage in do mestic relations. * 

" Perhaps t he crucial sex differe nces 
are me n' s aggressiveness and wo men's 
ro les in childbearing and child care. 
Any sex-role revolution must deal with 
these, though the plast icity of the 
sexes seems qui te enough to allow for 
sex-role revolution of almost any sort ."o 

• R esults of th is review are scheduled to be 
pub lished in 1975 in E x p lo ratio n s in Se x 
D i~ferences, J . Archer and B. B . Lloyd, 
edlt~rs. Ha rvester Press of Sussex, England , 
publisher. 

continued from page 7 

To Creat e Chan ge, 
Peo ple Must Gain Knowledge 

The publ ic must know "what is" 
before it can begin to deal with "what 
sho uld be." 

It is through the contribution of 
modern science that we now know 
more about nature than we did in the 
past. The publ ic, however, knows less 
than it needs to know for effective 
citizen input into decisionmaking. 

When an issue reaches t he public 
forum and groups are participating 
in the issue , knowledge comes out 
which might not otherwise be revealed. 
A recent UM study of Minnesota 
communities faced with serious 
env ironmental problems showed this. 
The public was more knowledgeable 
about issues in communities high in 
conflict than in communities where 
there was relatively little conflict. 
Also, as community members became 
more involved in the issue, their 
knowledge inc reased . They knew 
about all sides of t he issue. 

Lo ca l conflict and controversy can 
be a major factor in educat ing local 
citizens about issues and stimulating 
the ir involvement. The same logic 
can be applied to societies. It has been 
the confl lets between industries, 
agencies, and co nservat io n grou ps that 
has allowed t he knowledge we have 
abo ut the extent of pollution and 
possible solu t ions to pollution. In th is 
sense, knowl edge distribution depends 
upon the distr ibution of power. 
Knowledge itself becomes an adjunct 
t o power if a grou p is organized so 
t hat it can de velop and use select ed 
knowledge. When issues can be 
hand led as t hey arise, rath er than 
ignored or submerge d for a long period 
of t ime, then conflict and part icipation 
tends to bring o ur problems to light 
rather t han to create divisions and 
blocks in communicatio n . Th is, of 
course, requires a sharing of power 
amo ng grou ps in a co mmun ity or 
society. Pollut io n did not beco me an 
issue unt il environmental grou ps were 
of suf f icient strengt h to bring the 
nat ure of the cond itions to the public 
and influence govern ment action. 

Scient ist s, as professionals, have 
the responsibility of def ining realit y 
as t hey see it no matter whose biases 
may be threatened . Organ izations 
employing scientists have the 
responsibility to allow their scientists 
to freely communicate knowledge 
vital to' public needs . It is in this way 
t hat the public learns, societ ies 
develop, and democracies survive. 
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Highways, so vit al to today's transportat ion, have taken up milli ons of acres of land while giving easy access to the countryside. 

Good Farm Land: Under T eat 
J OHN M. SP ERB ECK 

Associate Professor 
Department of Informat ion 
and Agricultural Jou rnal ism 

Good far mlan d is becom ing a high· 
priced endangered species of the land 
market. 

Farmland prices tend to spiral 
upward as non-farmers buy land for 
inflation hedges and tax shelters. 

Urban areas encroach upon far mland . 
Single -family houses and h igh-rise 
bu ildings virtually rob croplands. Fo r 
example, in one case, a house was bui lt 
in t he middle of a corn field . The 
house was ready to move int o before 
the crop could be harvested. 

Much mo re t han buildi ngs threaten 
farmland. But most of these threats 
have in co mmon one factor : Higher 
prices. 

Ribbo ns of concrete highways
which doom soil to suffocating 
darkness-do more than take up 
mill ions of acres of land. Highways, 
as well as skyways, give urbanites easy 
access to nearly any pasture or stream. 
Few fields are completely safe from 
beco ming high-priced construction 
sites, or f ro m being bid u p by non
farmers. 

Land-use has become t he number 
one environmental issue, according to 
William F. Hueg, Jr ., deputy vice 
president fo r agr iculture, forestry, and 
home economics at the University of 
Minnesota : 
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" Land is our greatest nat ional asset, 
but we still don't have a good national 
or state policy on land-use. 

" Land- use problems mu st be solved 
if we' re to meet demands for domestic 
an d world food production in the 
re mainder of t his century." 

Agreeing with Hueg is Russell W. 
Peterson, chairman of the US Co uncil 
on Environment al Qua lity : 

" ... Th e debate over land-use 
policies has become a majo r issue 
th rougho ut America." 

Stalemate and co nt inuatio n of land
use policies th at everyone agrees are 
unsa tisfactory are too prevalent, says 
Pet erso n . 

"N ational land-use legislation is 
essential and should be a top prio rity ," 
h e says. 

Even t hough farm land is being 
used for no n-farm purposes, t here is 
much potential farm land not being 
farmed. 

Although pr ime agricultural land is 
not to be squandered, the US 
Department of Agriculture's director 
of agricultural economics, Don 
Paarlberg, pointed out that the world is 
not yet farmin g even half the cropland 
t hat co u ld be cultivated: 



"About 3.4 billion acres are being 
cultivated out of a possible 7.8 bill ion," 
Paarlberg said in a recent statement 
befo re the Department Operations 
Subco mmittee, Committee on 
Agriculture of the US House of 
Representatives. 

"This total acreage includes only 
the land getting enough rainfall so a 
crop could be made , and only the land 

A graveyard of jun ked au tomobiles surrounds a barn within 50 miles of a po ssible means of
and fills fa rmla nd on this plot south of Roche ster. 

transportation." 

However, the land not now fa rmed 
is less productive than land now in use, 

A distant far m app ears to be a last fo othold against t he advance of modern houses. pointed out Paarlberg. 

" But new technology rather than 
new acreage is the real growi ng point 
fo r agriculture," said Paarlberg. " The 
modernization of agr iculture means 
that the sheer volume of land assu mes 
declining importance wh ile use of man 
made inputs becomes instrumenta l." 

Cities Affect Farmland Values 

"No part of rural America today is 
outside the zone of urban inf luen ce 
on land values," says Phil ip M. Raup, 
agricultural and applied econom ist at 
the University of Minnesota . 

" Fast air and road tr avel translate 
urban demands for rural lands into a 
leapfrog pattern that can im pinge on 
the most remote and isolated places." 

The demand for space has acquired 
a high priority for consumers in an 
affluent, urbanized society, says Raup. 
The market incorporates th ese urban 
demands into t he value str ucture of 
rural lands far in advance of any real 
need of land for rural expansion . 

"A fe w random sales of farm land 
at res idential-lot prices bids up the 
price-expectations of all farm land 
owners in a wid e area, even though 
thei r lands may be years and miles 
away from any real isti c opportunity 
to sell at these prices," poi nt s out t he 
UM scientist. 

"These higher levels of rural land 
prices are built into the farm capital, 
tax , and debt structures. The next 
generation then must take over an 
agricultural plant that is over
capital ized by any test based on net 
ea rnings. In th is way we've generated 
an inflated structure of ru ral land 
values."inesses and houses compete for land. 

Some rural p ro pert y owners derive 
satisfaction from land value increases 
even when they had no relation to 
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cont in u ed from pag e 2 

perspecti ve fr om which th e requ ests 
for increase were made . Minnesota 
ranks f ift h in cash farm income wh en 
compared to other stat es in t he nat ion. 
Abo ut 35 percent of t he economic 
wea lt h of t he sta t e is generated from 
agrib usiness. Abo ut 28 to 30 percent 
of t he em ployment is prov ided by t his 
industry and approx imately 23 t o 25 
percent of t he personal inco me is 
generated from t his industry. The 
prod ucts of about 1 in 4 of o ur cro p 
acres are export ed . We have 25 million 
acres of pr ime agricult ura l land 
devo ted to field crop product ion 
(corn , soy beans, wheat, oa t s, bar ley, 
and alfalfa). The strength of our 
agr icult ura l ind ustr y is based on a 
st rong Iivestock-crop economy . Each 
is dependent on th e oth er wit h a 
fair segment of crop product ion being 
available fo r exp ort . We be lieve th at 
mo re of t he commodity should be 
proce ssed in Minnesota to benefit 
from th e mu lt iplier-effect of the 
processing of raw materia ls. 
Essentially, al l of the depart ment s 
wit hin t he College of Agricult ure as 
well as th e program in the Co llege of 
Vet erinary Med icine address 
the mselves t o t his important indust ry . 

in recent years t he legislat ure has 
responded generou sly to the requests 
of t he inst itute in providin g excelle nt 
facil it ies to carry ou t th e teaching , 
resea rch, and exte nsion programs. 
Built into all of t hese requests was 
implici t t he unde rstanding of not onl y 
cont inue d bu t increa sed program 
support as t he facilit ies came on line. 
The program increase as pre sent ed 

should provide t he program needs in 
th e space provided t hrough t he 
excellent bu ild ing program . This is 
especially t rue in the area s of the 
muscle biol ogy and meats prog ram, 
t he food science program , the plant 
sciences as represente d by agronomy 
and plant genetics, hort icultural 
science, and plant pathology. If the 
stat e is to get t he full benef it from the 
funds a lready expended fo r 
const ruct io n o f th ese excellent 
facilities , t hen the pro gram requ ests 
are modest indeed . 

The presen t fund surplus of t he 
stat e treasury, in major part, has been 
generated fro m the increased fa rm 
output of the last 2 yea rs coupled 
with very favo rab le prices for raw 
agricultu ral products . If this industry 
is to maint ain its level of producti vity , 
it is essent ia l that publ ic dolla rs be 
plowed back int o research pro grams 
such as descr ibed in this requ est. 

To thi s po int we have di scussed the 
need for incr ease. Research is an 
investment , not a cost . An expendit ure 
of $300,000 d evelo ped Era , a hard red 
spring wheat, grown on 45 percent 
(900,00 0 acres) of t he whea t acr eage 
in 1973 and 65 percent (1,600,000 
acres) in 1974 . Th e average yield over 
ot her var ieti es is 5 bu shels per acre 
which result ed in over $26 million 
more inco me to farmers in 197 3, and 
near ly $40 million more inco me to 
farmers in 19 74 . Th is meant t hat an 
additi o na l $20 million was rea lized in 
communiti es' and t he stat e 's economy. 
It also mean t 270 mill ion mor e loaves 
of bread in 1973 and a pot ent ia l of 
460 millio n mo re loaves in 1974. 0 

FINANC IAL STATEMENT� 
MINNESO TA AGR ICULTURAL EXPERIMENT STATION� 

Research Fun d Expe nditures� 
Year End ed June 30 , 1974� 

Expend itu res by Source 

Federal Fu nds 
St ate Appropriat ions 
Gift s and Grant s 
Fees, Sales, Misce llaneo us 
Total 

Expenditures by Object Classif ication 

Personal Services 
Travel 
Equipment, Lands, St ructu res 
Supplies and Expense 
Total 

Expenditures by Location 

University of Minnesot a-St. Paul 
Branch Stat ions- wit h in Min nesota 
T ot al 
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Perce nt Am ount 

12.4 $ 1,744,339 
67 .1 9,475, 285 

7 .5 1,053,115 
13.0 1,8 29 ,238 

100 .0 $ 14 ,10 1,977 

68 .9 $ 9 ,710,036 
1.8 249 ,923 
4.7 671,854 

24 .6 3,470,1 64 
100.0 $ 14 ,10 1,977 

83 .0 $ 11,70 1,326 
17 .0 2,400,651 

100.0 $ 14 ,10 1,977 

cont i n ued fr o m page 13 

land productivit y or farming pro f its, 
cont inues Rau p. But such land price 
increases have cont ribut ed t o a false 
sense of well -being, to an inf lated net 
worth account, and to borrowing on a 
scale that co uld on ly be just if ied by 
liquidated values and not by earn ings. 

"In an era in which enl ightened 
credit policy calls fo r a sh ift away 
from emphasis on the junk value of 
collate ral and t oward mo re str ess on 
manag ement abil ity and earnings 
pot ent ials," says Raup "we have a 
land va lue str uct ure that propels 
farmers powerfully in th e opposit e 
d irection . Farmers are encouraged 
and forced to br ing these inflated land 
values into their capital accounts, with 
results t hat can ultimately be 
disastrous, not only for farmers bu t 
fo r the nat ion ." 

This nation's propert y t ax syste m 
has inv ited "misuse as a gu ide to land
plann ing deci sions," says Raup. 
"Property tax pol icies can't be judged 
independent ly of inco me tax pol icies, 
particularly those pol icies t hat affect 
taxat io n of capit al gains." 

The different ial tax policy, int ended 
to preserve agricultural land , invites 
nullificat io n by the way we tr eat 
cap ital gains , he says. 

"As long as a lower propert y tax 
burden creates a potential fo r an 
increased cap ita l ga in up o n sale of t he 
propert y , we can ex pect ultimate 
failure of use-value assessments as a 
device to protect and preserve 
agr icultura l land ," says the UM 
econo mist . 

A Call fo r Land Judgements 

Some land is highly pro d uct ive only 
wit h heavy expenditure of fe rtilizer , 
petroleum fuels, and agricultu ral 
chemicals, says Raup. We need a 
"conservat ion of energy" c lassificat io n 
system for judging land s to help 
protect rural lands and o pen space . 

"We' re beginning to realize t hat 
land product ivity wh ich depends 
heavily o n energy inputs from fos sil 
fuels is inferior to an equa l level of 
output der ived without mak ing heavy 
demands on stocks of exhaustible 
resources," says t he Minnesota 
researcher. 

This classification scheme could be 
a variation of the land -use capability 
classification system esta b lished by th e 
So il Conservation Service. Under the 
SCS classes , t op grades of agricu lt ural 
land are those that need litt le or no 
appl icat ion of so il-co nserving practi ces 
such as co ntour plowing and str ip 
cropping. co n t i n ued on p age 16 



Potato meal has a cost ad vantage 
compared to small gra ins in today's 
market and is an econo mical feed 
if ~ he pr ice does not exceed ba rley ~ Science Notes 

FA RM OPERATO RS: 
STAY LOOSE 

A University of Minnesota 
agricultural economist gives this 
advice to farm o perat o rs: 

"To survive they must stay loos e 
and be prepared to live wit h further 
genera l price inflation and sharp fa rm 
product price fluctuat ions that are 
completely unpredictable," says 
Willard W. Cochrane, agri cultural 
economist at the Universit y of 
Minnesota . 

" To do th is, I suggest: 

"-Hold you r de bt pos it ion to t he 
very min imum. 

" - Mainta in a large cash reserve
stay liqu id . 

" - And watch out for a major pro duct 
price decline in the next 2 to 4 
years when we happen to hit good 
crop weat her all around the world 
in t he same year." 

BLU EBERRY RESEARCH 
FOR MINNESOTA 

The first int er mediat e-size 
blueber ry bush may be available fo r 
commercial and ho me use within 4 
or 5 years if UM hort icultural 
scientists have thei r way. 

In about 5 years pick -your-own 
blueberries may be a grow ing industry 
in no rt hern Minnesota, says Cecil 
Stu shnoff , Minnesota horticulturist. 
Much the same as pick-your-ow n 
strawberry enterprises, already fou nd 
in Minnesota , consumers wou ld go 
into the f ields, pick the berries, pay 
for t heir haul and take them home. 
The large flavorfu l ber ries produced 
by t he intermed iate-size bu sh 
developed by University of Minnesota 
researchers would be part icu lar ly 
at t ract ive to co nsumers. 

Th e intermediat e-size blueber ry 
bush is unique, says Stushnoff: The 
int ermed iate-size blueberry bush is the 
right size for Minnesota wit h it s -25 
degree and colder winters t hat seriou sly 
damage the taller bushes th at can be 
grown successfully in more moderate 
cl imates of the United States . The 
low, wild blueberry bushes nat ive to 
Minnesot a do not produce as abundant 
or as large fru it for the fresh -fruit 
ind ust ry as what has been found to 

date on the int ermediate bus hes at t he 
un iversity's Sand Plain Exp erimenta l 
Field, Elk River, and North Central 
Experiment Stat ion, Gran d Rapids. 

HOL STEINS TA KE 
TO POTATO SCRAPS 

Potat o wastes can be good for 
growing dai ry ani mals . But 
pres ervatio n of pot ato-processing 
wastes, until fed, is essential in 
ma intaining a high-qualit y feed for 
livestock, say Geo rge D. Marx and 
Eugene C. Miller of the Northwest 
Experiment Station at Crookston. 

Waste potatoes includ e the cull 
potatoes unsu ita ble for human 
consumpt ion , pee lings, off-flavo r 
French frie s and po tato ch ips, an d 
other residu es f ro m the pro cessing of 
potato flakes and instant po tato mixes. 

Chaff-or comb ine wastes- used 
to mix with t he po ta toes t o lower the 
mo ist ure , is a feed tha t is no rma lly 
wasted in the field , say t he UM 
researchers. Th e cha ff was obta ined 
wh en harvest ing oats and wheat and 
consisted prima rily of leaves, light 
kernels th at normally blow over the 
sieves, some st raw, and weed seeds. 

The Minnesota sc ientists' find ings 
include that : 

No problem was ex perienced in 
gett ing Holsteins to eat potato 
waste mixtures. Howev er, animals 
should sta rt on feed gradua lly t o 
avo id upsetti ng the rum en flora. 
Potato waste-chaff mixt ure was an 
excellent feed part icu larly from t he 
standpoi nt of cos t advan tag e. In 
the UM t rial, the performa nce of 
potat o-wast elage-fed cattle was 
equal to the performance of cattle 
fed low-moist ure alf a lfa silage . 
Animals made sat isfacto ry gains on 
potato waste, and carcass 
characterist ics on da iry-beef 
animals we re sim ilar to cont rol 
an imals . 
Potat o wast e can be used as a 
sub st itute for part of the forage or 
gra in fed to growing da iry-beef 
an imals. 
Dried potato meal supplemented 
wit h urea proved to be equal to dry 
ba rley as a concentrate feed in this 
study when fed at 8 pounds per 
day per an imal. 

price on an eq ual dry-matter bas is. 
Ut ilization of potato wastes fo r 
feed can eliminate a substant ial 
po llut ion problem in the potato 
indu st ry . 

BURN ED FOREST 
RECOVERS QUI CKLY 

David F. Grigal of UM's Depa rtment 
of So il Science and John G. McCol l 
of UM's Department of Eco logy an d 
Behavioral Biology studied th e effe cts 
of a 1971 f ire which burned 15,000 
ac res of virgin coniferous forest in 
northeastern Minnesota's Bounda ry 
Waters Canoe Area and found th at by 
autumn of t he same year the burned 
area had rap idly revegetated both by 
seed ing and through root sprouts. 

"Although the death of vegetation 
led to ch an ges in th e pathways and 
rat es of nut rien t cycl ing, it do es not 
appear that th is f ire irreversibly 
d isrupted these mechan ism s . . ., 
says Grigal. 

In othe r words, the fire d id not 
permanently halt natura l processes. 
Litter cont inued t o fall and 
decom pose, and plant growt h did 
not cease . 

LEGUMES SAVE FUEL 

Past ure fe rt ility and maintenance is 
perhaps t he mo st neglected segment of 
American agriculture . Research on t he 
? eve lo pment of legu mes fo r interseeding 
In pastures and for age crops could lead to 
reduced synthetic nit rogen needs and 
improved pastu re and fora ge quality and 
prod uctio n. Fo r exam ple, an annual 
application of 100 pou nds of n it rogen 
fe rt ilizer per acre is often recom mended 
by Minnesota agrono mists and soil 
scient ist s. On a million acres of 
Minnesot a pasture 150 thousand tons of 
ammo n ium nitrate would be needed . 
Year ly manufacture of the fert ilizer 
would require the equ ivalent 370 
t hou sand t o ns of coa l. 
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continued from page 14 

How do we preserve prime 
agr icu ltura l land ? 

The place to begin is by re
examining a lon g-stand ing po licy of 
subsidies to suburbs, recr eationa l 
areas, and rura l non-farm residences 
wh ich have insured rap id ex pansio n 
of urban land-uses onto prime 
agricu ltu ral land, says the Minnesot a 
eco no mist. 

What a re t hese po licies which have 
generated an urb an explosion at the 
expense of prime agricu ltural land? 

Taxe s which f inance highways
main ly fuel and tire taxes-are based 
on a linea r functio n of dist ance 
traveled, says Rau p. If one vehicle 
travels twice as far in a year as another, 
it generates twice as much motor 
vehicle revenue ta x. 

" But co st of t hese highw ays is a 
no n-linear fu nct io n," po ints out Raup. 
" In other wo rds, upgrad ing a 2-lane 
h ighway to 4 lanes more than dou bles 
its co st. And to bu ild an 8-lane 
h ighway much more than do ubles it 
again. So what we get is new road 
co nstruction to relieve congestio n in 
t he subu rban areas surrou nding large 
cit ies. 

" In the past, rura l peo p le have 
supported th is t ax ; but it doesn't help 
t hem . You have t o move to large 
towns to get the full benef it of these 
highway taxes." 

Housing Policies Blamed 

Hou sing pol icies exercise a powerfu l 
st imulus fo r single-fami ly detached 
hom es that require subst ant ial areas of 
land , says Raup. 

r 

Decisions on land-use become diffic ult when the choices are between living space and crop space. 

The GI Bill of Rights gave preferred 
stat us to bo rrowers who sought to 
build single-fam ily homes. 

Savings and loan asso ciat io n po licies 
have enco uraged single-fami ly homes, 
unt il recent ly . 

Transfer of risk fro m initi a l lenders 
to the federa l govern ment was made 
possible by the Federal Nat ional 
Mortgage Associat ion . 

These po licies add ed a stil l mo re 
ind irect bu t massive subs idy to t hose 
home bu ilders whose dema nd fo r 
shelt er included a max imum demand 
for associated land , says the U of M 
eco no mist. 

" Inco me tax policy crea t es an 
uni ntende d but very la rge sub sidy for 
t hose who choose to build in the 
suburbs, " po int s out Raup . " By 
permit t ing int erest deductio ns o n 
borrowed fu nds in comput ing t ax 
liability we give add ed purch asing 
power to t hose in higher inco me 
brackets who can afford to buy space 
as we ll as hou sing." 

Preferent ia l ta x on cap ital gains in 
the higher inco me brackets are much 
below t he rat e at wh ich wages and 
salaries are taxed, says Rau p . This has 
led to speculat io n in farmland by high
income urba n dwellers who are seek ing 
a tax shelter. It d rives up the price of 
far mland out of prop ort io n to its value 
for agricu lt ural pur poses. 

Tax exempt municipal bonds are 
also of par t icular benefit to suburbs, 
he says . Approved bond issues 
typically ari se in developing areas. 
However, it has been diff icu lt to secure 
vote r approval of such bon ds in central 
citi es o r o lder subu rbs. 

Chan ging these land -use policies will 
not be easy since large and powerfu l 
vested interest group s benef it from 
t hem , po ints out the Universit y of 
Minnesota eco nom ist. 

"The time for re-examination is 
ripe, " he says . "These po licies were 
never planned -they just grew. But 
now their growt h t hreatens to become 
cancerous." 0 
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