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Figure 2. Pounds of meat consumed per household in a week of spring 1955 and 
1965. From U.S.D.A. data. 

the effect of education Oil th e con­
sump tion of other foods. 

Knowledge of regional shifts in con­
sumption patterns is very significant 
to business firms and to agricultural 
adjustment. Wher eas home consump­
tion of beef p er household in th e 
United States went up almost a third 
from spring 1955 to spring 1965, th e 
increas e in th e North Central Region 
was only a fifth . Ther e was a 50-per­
cent increase for beef in th e South. 
The 15-p ercent decline in average 
po rk consump tion in th e South was a 
major factor in th e 5-perce nt national 
reduction. North Central households 
changed th eir av erage use of pork 
very little. (S ee figur e 2. ) 

The only major change from 1955 
to 1965 in th e way U.S. consumers 
allocated th eir dollars for food at 
hom e was the d ecrease in th e share 
allocated to dairy products (including 
b utt er ) from 17 to 14 percent. Nor th 
Central families made exac tly th e 
sam e shift , but sou thern families cut 
back fra ct ionally more on th e share 
for dairy products. 

Psy cho logical fac tors important 

Both our own attitudes and thos e 
of p eople around us influ ence our 
consum er b ehavior. Puzzled by th e 
frequent findi ng that the di et s of chil­

dre n 9 to 11 years old ar e low in vita­
mins A and C but adequate in other 
nutrients , Lois A. Lund of the Uni­
versity of Minn esota's School of Home 
Economics made a special survey of 
th e food consumed bv th e four th 
grade population of two elemen tary 
schools in a suburban are a of St. Paul. 
The level of vitamin A intake turned 
out to b e clo sely associated wi th th e 
attitudes of th e child ren and th eir 
mothers toward certain high-vitamin­
A-containing fru its and vegetab les. 
Their vita min C intak e was asso ciated 
with education of th eir mothers and 
with th eir fami ly incomes, as well as 
with som e attitudes . 

The failure of variations in vitamin 
A and C intakes to associate with var­
iations in th e children's intakes of 
calories , protein , and other vitamins 
indicates that sp ecial educa tional ef­
forts ar e need ed to increa se th e 
mothers ' kno wledge of their chi ldren 's 
requirem ents for th ese two vita mins 
for good health and to influ en ce both 
the children 's and mothers' attitudes 
toward cer tain vita min-rich fruits and 
vegeta bles. 

The American Dairy Association 
has sponsor ed a number of consum er 
attitude stud ies in th e last 10 yea rs 
to identify th e effects of particu lar 
attitudes on th e consump tion of fluid 
milk, butter, and se lec te d other prod­

ucts . Becau se th ese stud ies revealed 
low milk consumption by weight­
wa tche rs, th e AD A directed subs tan­
tial p romotion efforts to increasing 
cons u me r knowled ge of the non-fa t 
nutritional contribu tions of milk to 
goo d health . 

W he n th eir research revealed fa ­
vorable consumption react ions to en­
joym ent of milk as a refreshing drink 
and as a source of vitality, th ey built 
new promotion campaigns on those 
th em es. ADA research ers have alwavs 
taken into account the influence ~f 
income, urbanization, and price in 
appraisin g trends in con sumption. But 
th ey rely heavily on age, sex, atti­
tudes, and life sty les in id entifyin g 
their audi en ces and 'developing their 
promotion th em es. 

One objective of the University of 
Minnesota's study of up per-income 
people was to learn what they con ­
sidered of va lue an d how their att i­
tudes on values might be influencing 
th eir exp enditure patt erns. Altho ugh 
our analysis is not yet compl ete, we 
have found economy-minde dness and 
reputation-striving to be significant 
factors which have quite indep end ent 
effects on consumers' expe nd itures. 
T he presence of economy-minde d 
wives seems to be significan tly related 
to lower expe nditur es for food , recr e­
ati on, and men 's clothing than might 
be expected considerin g th e fam ily in­
come level, the stag e in th e fa mily 
life cycle, an d other key characteris­
tics. 

\ Vhen the wife in th e fam ily em­
pha sizes th e importance of th e ' rep u­
tation of consume r goods , we ca ll her 
a "reputation st river." Such wives 
spent higher-than-expect ed amounts 
for food, re crea tion, and men's ap­
parel in rel ation to those expected 
from th eir fam ily cha ract eristics. 

Knowled ge of such values is ob vi­
ously importan t for the University's 
work in consumer education . But we 
also expect it to be useful in dem and 
for ecasting if we succeed in iden tify­
ing socia l and psychological phenom­
ena contributing to su ch consumer 
values . 
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How Does the House Shape the Man ? 

Hobert E. T urner 

Rioters in the cities say that one of their main causes 
of dissatisfaction is the crowde d, sordid living cond itions 
in the slums and ghe ttos . In political speeches we hear 
that America must spend more than 100 billion dollars 
to tear down the ghettos and build decen t housing in 
their p lace. 

Much rebuilding of cities has been going on, and 
more is sure to follow. Wha t kind of rebuilding shou ld 
we do? W hat sort of dw ellin g unit can we pro vide that 
will give the people who live in it the best chance at hap­
piness and good adjustment to life? 

Professor Gertrud e Esteros and some of her col­
leagues on the Univeristy of Minn esota faculty say that 
it is high time we did some scientific research to deter­
mine the kinds of influences tha t our hom es may have on 
us. Only then, say these scientists, ca n we design houses 
that incorp ora te good factors and elimina te those that 
are bad. "Muc h excellent research has been done to de­
termine ideal housing for poultry and livestock," Miss 
Esteros point s out. "Surely we ought to do as much for 
hum an beings," 

Basic hou sing-and-people resear ch is what Miss Es­
teros and her fellow scholars have in mind-research that 
will aid us all. Th ey would like to observe people in a 
variety of actual experimental hou sing arrangements to 
find answers to qu estions such as these : 

How much space should a family occupy? How much 
space is essential for each person? Hats that live in 
crowded cages develop abnorma l personali ties. Is it the 
same with human be ings? 

How much privacy is imp ortant for a family and for 
each person in that fam ily? And on the oth er hand, how 
much togethern ess is good for members of a family? 
Shou ld they have the opportunity to enjoy both privacy 
and togeth erness as they choose? 

Wha t levels of illumi nation are desirab le in a dwell­
ing? Shou ld light come only from abo ve, or should the 
i1umination level of a room be constant or ad justable? 
Should some parts of a home be bright ly ligh ted and 
oth er parts dim? 

What about the effects of sounds? Is soundproof con­
st ruction imp ortant so that the sounds of one fam ily do 
not distu rb the family next door? Within a family unit 
should sound -dampe ning materials be used so that some 
persons may study or sleep while oth ers listen to rad io 
or TV? Is it possible that a hou se can be too quiet? 

In addition to the sunlight that windows let in, are 
windows important for the outward view they give us? 
Do peopl e need to he able to look out and see open 
space, greenery, the sun, the sky, and the cha nges in 
weather? If not , should we save money in construction 
by erec ting windowless dw elings similar to the window­
less new office buildings? 

How docs the size of a room influence a person? Does 
a snug litt le room give him a sense of in-the-womb se­
curity? Or does it make him feel trapped? Does a big 
room give a person's spi rit a chance to grow, or docs the 
bigness dwarf him and make him feel insignificant? In 
our ho mes should some rooms be big and others sma ll? 
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Could it be that the height of a room has psychologi­
cal effects? Should we save money by making rooms only 
7)2 feet high, or will people be more content if rooms are 
12 feet or more in height? 

What about summer air conditioning? Scientists find 
that farm anim als do better in cooled barns. Would air 
cond itioning of human dwellin gs do away with the "long, 
hot summ ers" that thr eaten our cities? 

Is wa ll color a factor ? For exam ple, could it be that 
pink or yellow wa lls arous e passions and violence, an d 
that blue and white wall s tend to make us calm and 
content? 

All these qu estions and many more about houses and 
people need to be answe red by con trolled exper iments, 
says Gertrude Esteros, for the answers ma y pr ove to be 
vita lly importan t. 

The idea for this research took shape 4 or 5 years 
ago among faculty members of the University of Minne­
sota School of Home Economi cs, where Miss Esteros 
heads the Division of Related Art. "Often we found our­
selves asking one another about the human consequences 
of housing des ign," says Miss Esteros. "But we reali zed 
that none of us had any real information on the subject. 
\Vhen we extended our questioni ng to other specialists 
on the University faculty, th ey agreed that the qu est ions 
were impor tant, but they too were una ble to supply 
answers. 

"Architects had precise information on building costs 
and on the streng ths of building materia ls, bu t they ad­
mitted that they hav e litt le scien tific information on the 
hum an consequences of their designs. In plann ing a 
dwelling, ar chitects are guid ed by wh at has been don e 
in the past, by what peop le seem to like, and by their 
own int uiti on. 

"W hen we talked with social scientists, they dr ew our 
attention to some experiments in which peop le had lived 
in confined spaces such as bomb shelters for a wh ile. Bu t 
these social scientists agreed that a great deal of research 

needs to be done on the effects of housing design on 
human behavior. 

"Since th is research needs to be don e, and since littl e 
of it is being done elsewhere, we decided that we should 
do it," says Miss Estros. "Most of us with a strong interest 
in this project are in H orn e Eco nomics, which includes 
specialists in family social science, relat ed ar t, and hous­
ing . But scholars from other pa rts of the University will 
participate in this research, too. W e expect to work with 
archit ects, sociologists, psycohlogists , anthro pologists, b i­
ologists, and others as needed ." 

To carry ou t this research, Gertrude Esteros and her 
associa tes will need an experimenta l housing faci lity. 
The illustrations show the bu ildin g they hope to have. 
Note tha t the up per floor has a large op en space ; above 
its center is a big eleva ted skylight. In this space severa l 
dwelling units can be erected , for provision will exist 
for the easy erecting of wa lls and installa tion of fixtures 
in many arrangements. Under the skylight it will even 
be possib le to erect a two-story dwelling . 

People-mostly in family groups- will be installed 
in various types of dwelling units within this resear ch 
building. Th ey will live there for varying amounts of 
time up to 6 months or more so that scientists will be 
ab le to make significan t observations on how they react 
to different surroundings. If any arrangements tend to 
be harmful to the resident s, the scientists will note this 
fac t and make other arrangement s before any real harm 
is don e. 

Hichard 1 Jeutra , the noted arch itect, has said he can 
affect the divorce rate by the design of his houses. There­
fore it might not be far-fetched to suggest that something 
like the following may occur sooner or later in the ex­
periments. 

The John Smith family, let us say, has many tensions 
and mu ch bickering. Mr. Smith hates his job and the 
necessity for bringing home a briefcase full of work to 
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Sect ional front view of proposed housing research building. A 2-story, 32-by-40- foot dwelling can be erected under the cen­
tral skylight. Upper floor shown has controlled heating and multiple connections for all ut ilities. 
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do evenings. Even by wor king at home nights he can't 
seem to do all th at his boss expects of him . 

Th e Smiths are persuaded to move into a specially 
arrange d unit in the expe rimental housing facilit y. Here 
they hav e mor e qui et and privacy than th ey have had 
in their own hom e. Certain automatic instruments call ed 
appropriate data about the Smiths-their physical move­
ments about the hous e, perhaps-but nobody sp ies on 
them. At tim es th ey answer qu estions put to them by 
researchers. 

In the first week of th e Smith experiment Mr. Smith 's 
b lood pr essure is as high as ever. Although th eir quar­
reling continues, they find th ey are spe aking in lower 
tones. After a week the quarrelin g decreases some. Dur­
ing th e third week Mr. Smith reveal s that he has been 
getting along better on his job downtown , and Mrs . 
Smith admits that she has cook ed his fa vorite dish for 
supper to pleas e him. 

Long befor e the 6-month experiment is over , th e quar­
reling has nearly ceas ed , Mr. Smith's blood pr essure has 
dropped significantly, and he even gets most of his work 
don e at the office. Besides that, Mrs . Smith ha s been abl e 
to lose some weight that she has been trying for years 

to get rid of. Carefu l scrutiny of these developm ents by 
the scientists in charge of th e experiment brings out the 
fact that the improvements in th e Smiths pr obably hav e 
been caus ed by th eir quiet er suroundings and by their 
ability to find as much privacy in the exper imental dwell­
ing as they need. 

Of course, th e caus e-effect relationships are not likely 
to be as simple as in our imagina ry example of the 
Smiths, nor is it expected that all peopl e will respond to 
the sam e conditions in th e same way. But you can see 
that Miss Esteros and her associates are bound to dis­
cover some valuable new knowled ge. 

If th ey can use th e new knowledge to increase the 
happiness of marriages or the effectiveness of men on 
th eir jobs, th e value of this research to American society 
will be worth more than mon ey. And if other experiments 
in the housing facility show us how to rebuild our cities 
so as to relieve th e tensions that now exist in the ghettos, 
this research will be worth man y mill ions of do llars-but 
again it will also be worth more than money. 

Can we expect huge successes of this sort overn ight 
from th e research in housing? No, of course not. But can 
we afford not to try it? 
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Possible arrangement of dwelling units in the upper-floor research area of the proposed housing reseach building. Space 
and a rrangement of dwelling units can easily be changed. 
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How Research Is Affecting 

Meat Quality
 
Eugene Allen 

Have vou eve r wondered why a certain piece of mea t 
is no t ten'der, juicy, or desirable in color? Many fa ctors 
influence th ese aspects of meat quality. Of p rimary im ­
portance is the fac t that more than 100 muscles in an 
anima l ar e eventually present in one or more cuts of 
meat. Each of th ese mu scles is designed to perform a 
speci fic function in the animal's body. Consequently, 
muscles var y in th eir content of conn ective tissu e, my o­
globin ( color pi gment ) , fat ( marb ling) , and typ e of 
me tabolism before and after the death of th e animal. 
These ar e some of the factors which determine how a 
particu lar cut of mea t mu st be cooked to obtain maxi­
mu m pala tab ility. 

All muscles are class ified as either "re d" or "white" 
according to appearan ce; color of a muscle is rela ted to 
the type of me ta bolism in th at par t of the animal. In the 
pig, how ever , a third type of mu scle may exist, for some 
muscles of the pig may become extremely pale af ter 
death dur ing the change of mu scle into meat. Examples 
of all th ree of thes e mu scle typ es-red, white, and pale­
are shown in the photos. 

The pork mu scle wh ich becomes very pale is a lso 
soft, loose in stru ctur e, and readil y exudes wat er. There­
fore this condition is commonly referred to as "PSE " 
(pale, soft, exudative) muscle. The loss of moi sture from 
PSE muscle causes th e meat to be d rier, less te nde r , and 
less flavorful than normal pork. In addition , this condi ­
tion represents a large economic loss to th e mea t industry 
beca use of shr ink age during processin g an d marke ting. 

Eu gene Allen is an assistant p rofessor, Department of Ani mal 
Science. 

Pr evious work do ne at th e University of Wis consin 
has shown that mu scle which becomes PSE goes into 
rigor mortis (stiffens ) 8 to 12 tim es faster than the sam~ 
mu scle from another animal which is not PSE . In addi ­
tion , PSE muscle has a large buildup of lactic acid during 
its post-mortem met abolism. This ~ci~ity cau s~ s th e 
muscle protein s to lose th eir water-binding cap acI~Y. 

Research wa s initiated here th is past summer in the 
Departments of Animal Science and. Food S ci~nce an d 
Industries to elu cida te th e metabohcmechamsms and 
physical changes associa ted with th e differences between 
red , white, andPSE muscles. Results to date suggest 
th at th e time cour se of rigor mortis is similar betwe en 
red muscles and PSE mus cles. 

I have found that white mus cles have a much longer 
time cours e of rigor mortis, during which th e muscle 
shortens very little. In contrast, red muscles go into rigor 
mortis more rapidly, and they shorten considerably. The 
am ount of shortenin g is important be ca use of its relation­
ship with meat ten dern ess. Thus the gen erally recog­
nized fact tha t white muscle s ten d to be more tender 
th an red mu scles may be re lated to the de gree of shorten­
ing that occurs soon after the animal is sl~ugh tered", 

It is not yet possible to draw definite conclusions 
about the metab olic differences betw een the three ty pes 
of mus cle. The patterns of rigor mortis suggest that me­
tabolism of PSE mu scle may be more similar to that of 
red mu scle than to that of white muscle. 

Additional resea rch her e by. Pro fessor Pa ul Addis has 
indi cated th at it may be possib le to identify pigs which 
are likely to have PSE muscle by charac terizing the pat­
tern of ce rtain enzymes in their blood . Since the PSE 
condition is inherited , identifying live PSE-free pi gs will 
be imp ortant in selectin g animals for the breeding herd. 
Hopefully , it may be possible to reduce economic losses 
to the mea t industr y by breeding anima ls that do not 
develop PSE mu scle . In addi tion, other information 
gained from th ese studies could be usefu l in ~evelopin g 

ne w processing techniq ues to mak e red an d white muscle 
more pala tab le. 

The final result of research such as this will be to 
p rovide consumers better mea t at re la tively lower prices. 

High quality fresh ham. PSE fresh ham. 
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Agricultural Machinery Research� 

And the Consumer� 

Consumer food prices are low partly because of n ew r esearch ­
d esigned machines that increase a farm er' s work output m a nyfo ld . 
Even more wonderful d evi ces are co m ing, includ ing automated 
con t r ol sys tems for the farm: 

John Strait, C. E. Schertz, and M. H. Smith 

Improvements in agriculture result ing from farm ma­
chinery research have been of great importance to th e 
consumer. He has benefitted dir ectl y or indir ectly 1940 1963 
through improved produce quality, increased product 
avai lability, and in the low pri ces that he pays for his 
food and fiber. 

The greatest singl e influence of farm machi nery re­
search has been a significant redu ction in the labor re­
quired to produce our food and fiber. Toda y, out of a 
total population of two hundr ed mill ion people, a mere -six million farm workers acc ount for the total agricultura l ­

CORN production of this country. 
7 rnon- hou rs pe r a cre 25 ma n-hou r s per acre 

Machinery research increases product ivity per man 

In 1940 some 25 man-hours were requ ired to produce 
an acre of corn , 8 man -hours to produce an acre of 
wheat. By 1963 the labor req uirement had been reduced 
to 7 man-hours per acre for corn and to 3 man-hours per 
acre for wheat. Some Minnesota fanners may now be 
producing corn with as littl e as 3Jf man-hours per acre. 
This trend is continuing, and farm machin ery resear ch 
will be a potent factor in pushing labor requirements for 
crop production steadily downward . 

Figure 2 shows that in the re latively short time be­
tween 1958 and 1966, prod uction of feed gra in per ma n­ ~ 
hour doubled. For all crops, the prod uction per man-hour 
increased 50 percent dur ing the same period. Production 
of some crops such as frui t and vegetables has not bene­ ~ 
fitted from mechanization as much as the production of 8 ma n -ho ur s pe r a cre 3 ma n- ho u rs per acreI 
feed gra ins; this accounts for the difference in man-hours 
required to prod uce feed gra ins and those required to WHEATproduce all crops. 

John Strait is a professor, C. E . Shertz an associate professor, and 
M. R. Smith an assistant professor, Department of Agricultural� 
Engineering. Figure 1. Pro ductivity gains for corn and wheat.� 
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Figure 2. Increase in farmer pr oductivity . 

Farm machinery research leads to more mechan iza­
tion of agr icultural production, lower labor costs , and 
greater benefits to the consumer in terms of the low 
prices that he pays for his food and fiber . 

Fa rm machinery research has also he lped to reduce 
the drudgery associated with farm work and has pro ­
vided more leisure time for the farmer -consumer. A 
principle func tion of the farmer today is the manage­
ment of complex machines and systems. Mechanical 
power has largely replaced muscle power supplied by 
the farmer, leaving management and decision-making as 
his princi pal functions. 

The mechanization of agr iculture has been and con­
tinues to be an evolutionary process resulting from a host 
of technological achievements attributable to a grea t 
many people and organizations. In a broad sense, re­
search has been the source of all these achievemen ts. 
Farm machinery research in the Agricultur al Engineer­
ing Department at the University of Minnesota's Agri­
cultural Experimen t Station has contributed significantly 
to the mechanization of the agricult ure of this state. 

Tillage and weed control 

Long ago our -department showed that flame cu ltiva­
tion was effective for controlling weeds, but it was not 
economically competitive with other methods . Limita­
tions of flame cul tivation, in relation to the stages of de­

velopment of the corn plant and its suscep tibi lity to 
damage from the flame were well established. 

Studies relati ng to the design of tillage equipment, 
pa rticularly the rotary hoe, as well as basic tillage experi­
ments, were conducted here. These studies contributed 
to an understanding of the relatio nship between rotary 
hoe design and the performance of this imp lement for 
cultivation and weed control. Th e rotary hoe is a high­
speed tillage device capable of coveri ng a lot of ground 
every hour, so it saves time and labor in crop production. 

This experimental rota ry hoe tooth is operati ng in our lab­
ora tory soil bed. We are studying how the shape of a tooth 

aff ects its performance. 

Crop dr ying 

Here at the Minnesota Agricultural Expe riment Sta­
tion our depar tmen t has conducted much crop-drying 
research. The depa rtment's in terest in forage drying 
dates from 1940, when research on the drying of hay in 
the mow be gan. Th is work progressed to the study of 
hea ted -air drying systems, culminating in th e design of 
a drying building for th e pr oduction of high-quality hay. 

Recent research in hay- drying has dealt with the 
drying and handling of small bales. Research men modi ­
fied a baler to produce 12-inch cubic bales, then experi­
mented with drying and handling. A hay-dr ying system 
has been developed for the 12-inch cubic bale and for 
bales of sta ndard cross-section but of short length. In 
this system the hay is handled mechanically throughout. 
We are abl e to produce high-quality hay with a mini­
mum of lab or at a drying cost of 3 to 4 dollars per ton 
for fuel and power. 

H ay conditioner studies 

Research in our depar tment shows that with reason­
ab ly satisfactory wea ther conditions, hay cut and con­
ditioned early in the morn ing of one day is ready for 
ba ling by the early afternoon of the following day . But 
unconditioned hay requires at least one additional day of 
drying time. Because of its influence on hay quality, the 
hay conditioner has been one of the most significant 
far m mac hinery developmen ts of recent years . 
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Experimental bale-handling and drying. 

Field shelling of corn 

Considerable research has be en don e by th e depart­
ment in the she lling of corn in th e field. Our research 
showed that field losses increase with advancing harvest 
date, and that it is practical to begin field shelling opera ­
tions when th e moisture content of th e corn kernels has 
reached 26 to 28 perc en t. Researchers found that field 
losses can be minimized by early harvesting, that crop 
quality can be maintain ed at peak levels, and that the 
crop can be pr epared for storage by artificial dr ying. 
Other benefits ( more comfor tab le we ather , the oppor­
tunity for completing fall plowin g) go with early har­
vesting. 

Potato eq uipment 

Th e developm ent of a b in-filler to lower bulk-har­
vested pota toes into deep , below-ground storage bins 
illustrates another kind of farm machiner y research in 
which the de partment has been ac tive. Here the potential 
sales volume of th is machine would not be suffi cient to 
interest a major manufacturer of farm machin ery. How­
ever, the need for the machin e was clearly evide nt. 

Future research 

As in the past, future research involving farm ma­
chinery will be concerned most with inc reasing the pro-

Hay conditioner working In alfalf a. 

du ctivity of the farm er. However , research relat ed also 
to product quality, processing, storage characteris tics, 
and th e suitability of th e product for marketing and 
distribution will likely becom e mor e important. Th ese 
ar e all important to the consumer. 

Minn esot a's speciality crops include apples, straw­
berri es, raspberries, and certain fresh veg etabl es. Produc­
ers as well as consumers would benefit if machines could 
be develop ed to replace much of th e labor required to 
produce and harvest th ese crops. Of equal importance 
would be advances in machine technology whi ch wou ld 
mak e the growing of such exciting new crops as wild 
rice, wild stra ins of blueb erries, or cranberries commer­
cially practicable. 

Advances in research and development suggest that 
farm machinery will becom e larger and more precise in 
function to provide higher productive capacity and prod­
uct quality. Control systems may be required to moni tor, 
guide, and sequence the more comp lex field operations 
which tax th e capabilities of human op erators. Research 
related to operator comfort, safety, and cont rol of the 
working environment to permit a higher level of opera tor 
performance may well become research activities of our 
department in the future. 

A research p roject is underway in the departme nt for 
applying computer control and decision-making tech­
nolo gy to crop production. T he research will include 
work on systems in which the crops will telemeter to a 
centra l computer : ( 1) a continuous record of their per­
form ance, and (2) indications of their need for water, 
ferti lizer , cultiva tion, or harvesting. 

Another new project in the depar tme nt is concerned 
with th e application of agricultura l chemicals, including 
fertilizer and pesticides . A major challenge for machinery 
research is the engineering of equipment and meth ods to 
reduce pesticid e drift and to minimize the loss of effec­
tiveness of the applied chemical materials because of 
applica tion deficiencies. Agricul tural chemicals, properly 
used , benefit the consumer by impr oving the qua lity and 
uniformity of the product ; they also bring economic 
benefi ts derived from mor e efficient produc tion. 

Grad uate stude nts who are studying here to win ad­
vanced de grees do a great deal of rese arch that is valu­
able in itself, for it has led to many important findings. 
Even more important, perhaps , is that th is work has pre­
pared our most advanced stude nts to enter responsible 
research jobs in industry and in othe r institutions. The 
Minnesota Agricultur al Experiment Station pays for 
much of th is research by advance d stude nts, thus aiding 
in their tra ining. Man y of our former gra duate .students 
are now he lping farmers and consumers by des igning 
far m machinery for ind ustria l firms, 

In our D epartment of Agricultural Engineering , in 
oth er sta te and federa l insti tu tions, and in p riva te indus­
try, research on farm machinery will continue fu ll speed. 
As more and bet ter machines are developed , ma ny 
people involved with food p roduc tion will benefit; bu t 
in the end th e grea tes t benefits will come to you, the 
consumer. 
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Food Habits� 
And Dietary Patterns 

All our lives we tend to eat the foods we learned to 

like during childhood . Three studies of the Minnesota 

Experiment Station indicate that the health of indi­

viduals and nations may depend on the eating habits 

On any stree t in any town , you' ll 
find people with many different food 
habits. Mr. Doe is a meat-and-potat o 
man; he thinks salad s are "for the 
birds." His neighb ors from California 
can 't ima gine dinner without a salad. 
Th e Scandinavian family on th e blo ck 
is fond of fish and uses lots of dair y 
products; their Italian neighbors sel­
dom drink milk , but do use cheese. 
Th e high school girl acr oss the str eet 
rarely gets up in tim e to eat breakfast. 
The old lady on the corn er oft en 
makes a meal of tea and toast ; it is 
har d for her to carry groceries hom e 
from the store , and now that she lives 
alone, she doesn't have much int erest 
in pr eparing meals just for herself . 

And so it goes- nearly every family , 
every ind ividual, has a distin ct set of 
food habi ts which influence his con­
sumer demands as well as his nutri­
tional status. Th ese habits are influ­
enced by man y factors - income, 
religion, cooking equipment, shopping 
facilities, and racial background, to 
name just a few . 

Margaret D. Doyle is an associate pro fes­
sor, School of Home Economies. 
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we form early in life. 

Margaret D . Doyle 

W ithin recent years, nutrition sci­
entists have learned a great deal ab out 
human requirements for the various 
nutrients . Th ey have also learned tha t 
it may be difficult to apply one se t of 
rul es to all individuals, for people do 
not readily change the eating habits 
of a lifetime. Yet th e necessity of pro­
viding an ad equate diet for the in­
creasing world population means that 
food habits may have to chan ge for 
many people. 

Befor e habits ar e changed , how­
ever, it is necessar y to know more 
about what people actu ally do eat, 
about how their dietary pattern s in­
fluence nutrient intake. A person who 
never eats breakfast may rarely drink 
ora nge juice, for instance. Since citrus 
fruits are an important source of vita­
min C in the American diet , this par­
ticular habit ma y have an imp ort ant 
influence on the total intake of this 
vitamin. A person who is a frequent 
"snacker" on pastries or sweets may 
not have much appetite wh en meal 
time comes. Becaus e of this habit, his 
diet may be ade quate in calories but 
low in essential nutrients . 

Several studies conducted rece ntly 
by members of the foods and nutrition 

staffs of the School of Home Econom­
ics have pro vided information on food 
habits, dietary patterns, food prefer­
ences and nutrient intakes of different 
groups of people in Minn esota. 

Food habits of preschool children 

Since food habits are established 
early in life, and since these habits 
may influence adult food intake, one 
study of interest is that conducted by 
E. Carol Dierks and Lura M. Morse 
on food habits and nutrient intakes of 
pr eschool children . An analysis was 
mad e of 3-day food records for 115 
preschool children from University of 
Minn esota student famili es. Meat (e s­
pecially hot dogs ) and fruit were the 
foods most frequ ently mentioned hv 
the mothers as being especially well 
liked by the children. Vegetables were 
most frequently report ed as bein g d is­
liked ; in fact , the mothers of 16 chil­
dren report ed that their children 
would not eat vege tables at all. Dis­
like of some specific vegetable was 
reported for 69 of the children, spin­
ach and squash being mentioned most 
frequentl y. 

Milk was rarely mentioned as either 
espe cially liked or especially disliked; 
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apparently both mothers and children 
in this group regarded milk as a rou ­
tine part of a child's diet. Th at milk 
was well liked was indicated, how­
ever, by th e frequency with which it 
was included as a snack food. In th e 
3-day period, a total of 230 snacks 
was reported for th e 115 children , and 
milk had been chosen hy the mother 
or child for 40 perc ent of thes e snacks. 

In genera l, th e children included in 
this study had good nutritional in­
takes. A number of children, however, 
ha d significantly lower intake of iron 
than th e current Hecommended Dailv 
Allowa nce of the National Research 
Council. It has bee n estimated that 
approximately 20 percent of th e iron 
in thc American food supply com es 
from fruits and vegetables. Possibl y 
the disli ke for vegetab les may have 
been partly responsible for the low 
iron intakes of these children. Qu es­

tionnaires filled out by the mothe rs 
did not mention any instances of 
anemia or of iron medication, so th e 
children apparentl y were receiving 
sufficient iron for th eir needs. 

Some children received less than 
half of th e Recommended Daily Al­
lowance for vitamin C. Th e tim e of 
year may hav e been an important fac­
tor here, for th e st udy was ma de at a 
tim e wh en few fresh fruits were avail­
abl e. Th e likes of th e children ar e 
reflect ed also in th e study, for it was 
report ed th at children with low vita­
min C intakes did not like or consume 
citrus fruits in appreciable amounts. 

Vitamin C is a nutrient to wh ich 
the hom emaker may need to give sp e­
cial thought if the currently recom­
mended amounts ar e to be included in 
the diet. This wa s b rou ght out in a 
stud y of school-age children con­
ducted by Lois A. Lund. She found 

that certain nutrien ts tend to "associ­
at e;" for instance, th e child wh o dr inks 
milk gets a good source of calc ium , 
protein , and rib oflavin , all in one food; 
enr iched cereals provide calories, B­
vitamins, and iron; meats are a good 
source of iron as we ll as of protein. 
In th e fram ework of a typical diet 
which incl udes these foods, pl us the 
other foods which the parents or chil­
dren select, the chance of supplying 
all the necessary nutrients is good ­
except vitamin C and vitamin A. 

Intakes of th ese two nutrients are 
more likely to be relat ed to socioeco­
nomi c factors such as th e familv in­
come or the education of the m~th er. 
Almost all th e vitamin C and approxi­
ma tely half th e vit amin A in the 
American food supply come from 
fruits and vegetables. If the moth er 
is aware of th e imp or tan ce of ce rtain 
frui ts and veg etab les as sources of 
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