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portions such thin gs as machinery, Social Security Gives Farm car, and oth er person al property. 
The majorit y, 69 percent, said social 

secur ity did not enable them to pur ­People Indep endence chase hous ehold and other personal 
propert y in addition to tha t which 

MARVIN J. TAVES and GARY D. HANSEN they would have bought anyway. 

OCIAL SECURITY is ha ving anSimportant impact on rural living 
tod ay. The consequences va ry for dif­
ferent ind ividu als. However, a lar ge 
number of beneficiar ies report in­
creased ind epend ence and freedom, 
more participation in the community, 
and greater emotional and financial 
security because they received a regu­
lar monthly social securi ty check. 

These are our conclusions as a result 
of a study we made wit h 300 men and 
women who earned at least part of 
th eir social secur ity coverage th rough 
farming. One hu ndred each came 
from a grain pro ducing county (Wil­
kin ), a com growing county ( ' ''aton­
wan), and a da irying county (Good­
hue ) . 

To background this report a litt le, 
we need to look bac k at the F ederal 
Social Security program. It was es-

Marv in ] . Taves is an as soc iate professor :tH.U 
supe rviso r of rural socio logy and G 'lI")' D . Ha~ sen IS 
a resea rch assista nt in the D ep art m e-nt of SOCio lo gy. 

tablished by legislation in 1935 and 
was designed to limit economic and 
social depend ency. However , farm 
operator , landlords, and hir ed hands 
were not covered. 

Twent y years later, about 6 million 
farm people became eligible to par­
ticipate. Thi s 20-year lag to some ex­
tent deprived a number of elderly 
farm peo ple of economic and emo­
tiona l security, ind ependence, and 
opportun ities for creativity, and social 
parti cipation. 

Economic Benefits 

Almost two-thirds of the 300 inter­
viewed said th at social security had 
not help ed them to keep income pro­
du cing property or to maintain prop­
ertv wh ich would have oth erwise been 
sold . Of th e rest, 16 perc ent claimed 
it allowed th em to keep land ; 6 per­
cent their catt le, poultry, or livestock; 
5 percent their homes; and lesser pro-

Benefic iaries felt that social security allowed them these th ings: 

CAN KEEP PROPE RTY 

CAN MEET CURRENT EXPENSES� 

CAN BUY HO USEHOLD ITEMS� 
OR IMP ROVE FARM� 

CAN REMAIN SELF SUPPO RTING� 

FEELS MORE SECURE� 

REMAINS INDEPENDENT� 
OF CHILDREN� 

PARTICIPATES MORE IN� 
ORGANIZATIONS� 

CAN HAVE MORE TIME� 
FOR RECREATI ON� 

CAN RETI RE EARLIER� 

o w w w ~ ~ ~ W ~ 

PERCENT 
00 ~ 

About one-third were able to purchase 
household furnishings, appliances, or 
make improvements on the farm and 
house. 

Perh aps the outstanding financial 
benefit re ported was that two of every 
thr ee indi vidu als sa id that socia l se­
curity made it possible for them to 
remain self supporting. Less dramatic, 
but still of real import ance, is tha t one 
in five said social security payments 
had freed them from depending on 
their children for support. 

One in three said that socia l security 
had helped significantly in meeting 
current expenses, Smaller numbers 
said that it had helped them to pay 
medical expense , buy extras, or have 
surp lus cash, 

Personal Free dom 

Remaining self supporting implies 
freedom from family or agency sup­
port. 

Other studies have shown that liv­
ing with children or depending upon 
children for economic support i not 
pr eferr ed by eithe r generation. Thus 
the happiness or satisfaction with life 
may not be as grea t amon g those who 
are dependent upon or living with 
their children. Therefore, the one in 
five who were freed from depending 
on their children for support probably 
were relieved and enjoyed this free­
dom . 

Social security caused one in five to 
retire earlier than they would have 
otherw ise, and 4 percent said it caused 
them to retire later. Thus, a total of 
one-fourth had their work and retire­
ment patt erns altered by social se­
curity. It is not known if or how much 
thi s increased or decreased their satis­
faction, The 20 percent who retired 
earlier from farming created vacancies 
for younger farmers. Th erefore, social 
security increased the opportunity and 
freedom of younger farmers to es­
tablish themselves in fanning at an 
earlier age. 

Undoubtedly, some freedoms were 
maint ained by being able to keep 

(Continued on 1>age 19 ) 
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How Wel l Do Consumers Know� 
Federal Beef (;rades?� 

D. C. DAH L, W . J. A NAN, and C. E. GATES 

TH E AV E RAG E AMERICA ! 
WILL EAT a nea r-record 85 

pou nds of beef in 1961. This is 20 
pounds mor e than pork and nearl y 
twice the expected per capita con ­
sumption of all other mea ts combined . 
Th is heef will vary by cut from ham­
burger to porterhouse steak. It will 
also vary by the quali ty characteris tics 
it possesses. Beef quality is determined 
by federal standards for grading. 

Beef grades are usually quoted in 
the following order: Prime, Choice, 
Good , Standa rd, Commercia l, Utility, 
Cutte r, and Canner. 

Only the "top" six grades reach th e 
consumer as fresh beef . Cutter and 
Canner grades are used primaril y by 
food processors in canned and sausage 
mea t pro ducts . Th e top six grades 
pro vide the consumers with a means 
for makin g int elligent qu alit y choices 
when buying beef. 

To bu y beef intelligentl y, the cun­
sumer need to know fed eral gra des 
and the qu ality cha racteristics associ­
ated with each grade . 

But do con ume rs know what tit 
fed eral grades for beef are? What do 
th ey use as criteria in selectin g th 
beef they p urchase? 

The Stud y 

The Departmen ts of Animal H us­
bandry and Agricu ltura l Economics, 
cooperating with th e ratiunal Live­
stock and Meat Board , surveyed peo­
ple attending the Minn esota tate Fair 
in 1960 to find answe rs to th ese qu es­
tion . Over 5,700 peopl e visitin g th 
'Ieat Booth filled out qu estionnaires 

to test th eir kno wledge of heef. 
\Ve classified the e persons by resi­

dence, income class, and hy th e market 
where they normally purchased their 
beef. Abou t 55 percent lived in the 
Twin City metropolitan area and 

Dale C. Dah l is a n ins tru cto r in th e De p art m en t 
of Agri cult ural E con om ics. W ood row J. Aunan is 
an asso cia te p rof essor in th e Depa rt ment of An im al 
Husb andry . Ch a rl es E . Gat es is Agri cultural Ex per i­
men t Sta tion sta t ist ic ian . 
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,~" "-- - - -- - --,------------~,, ,, ,, , 
: Test Yourse lf- : , ,, ,, , 
, See if you can pick out whi ch ,, , 
, of the following term s are used , 
: in the federal grades of beef: :, , 
: _ _ Standard : 
: __Qu ality : 
: _ _ Choi ce : 
: _ _ Utility : 
: __Econom y : 
: _ _ Extra Choice : 
: __Good : 
: __Grade A : 
: _ _ Prim e : 
: __Fancy : , , 
: Read th e accompanying article : 
:h to check your ans wers. ~: , , 

ab out 30 perce nt came from farms or 
small towns of less than 5,000 popu­
lation. 

Over one-third ho ught their beef 
pre-packaged at a self-service market 
whil e slightly less than one-third 
bought their beef cut and wrapped to 
order by a b utcher. Self -service market 
purchasing was most predominan t in 
larger cities, but city residen ts a lso 
used bu tcher service to a large extent. 

Th e large number of people using 
the ser vices of a bu tch er may mark 
an increased tr end of self-service mar ­
kets in provid ing butcher service to 
their customers. 

Grade Identificati on 

To test the extent of consumer 
kno wledg e of beef gra des th e form 
listed five USDA grad e na mes hut 
mixed them with these terms: quality, 
economy, extra choi ce, grade A, and 
fancy. 

T ho e participating were asked to 
iden tify which of these 10 terms were 
used in fed eral gra des for beef. Sev-

enty-Iour percent listed Choice as one 
grade; 45.1, Pr ime ; 30.9, Good ; 24.5, 
Utility; and 12.0, Standard. 

Only 1 in 50 correc tly identified all 
five terms as those used in federal 
grading. Th e largest group of the re­
spondents identifie d only one term 
correctly, bu t nearly one-eig hth of the 
group failed to correctly identify any 
of th e terms as those used in fed era l 
beef grading. 

Ea ch federal grade listed, if ran­
dom ly selected, had a 50 percent 
chance of being checked by the re­
sponde nts. Significant differ ences from 
this perc entage level wou ld indicate 
either an importan t lack of knowledge 
conce rn ing the grade or knowledg e of 
the term. On ly Cho ice was recognized 
as a fed eral grade by the respondent s 
as a group, but a serious lack of knowl­
edge was exhibited for Good, tilit y, 
and Standard. This may be due, in 
part , to the lack of advertising of these 
grades at th e retail level. Standard 
was only recently ( 1956 ) incl uded in 
th e grad ing system. 

Choice and Good were identified 
relatively more frequentl y in large r 
cities and Choice was known more to 
th ose who made beef purch ases in 
self-service markets. But there was no 
significant re lation ship betw een where 
people lived or where they bought 
their beef and the nu mber correctly 
identifi ed. T hose wi th higher incomes, 
how ever, did identify more grades 
correctly than tho se from lower in­
come groups. 

This group of consumers lacked in­
formation concerning wha t the fed eral 
grad es for beef are except for their 
know led ge of Cho ice as a USDA 
grade. 

Selection Criteria Used 

Since beef grades are generally un ­
known to these consu mers, how do 
they determine wha t beef to buy? In 
this study the respondents were a ked 
to check th e single most importan t 

(Co ntinued on page 23 ) 
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NEMATODES� 
(an Make Soil-Borne Diseases Worse� 

DONALD P . TAYLOR 

r ' - ~ " ~ " ' - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - ),,
The control of nematodes is even more importan t than we tho ught ,,in assuri ng good crop yields. Th e studies reported indi cate th at nema­ ,,todes alone severe l damage crops, but they do even more harm vhen ,

they team up with fungi, bacteria, and viruses .� ,,t 

l y OHG A N I SM S J O I N MA 
FOHCES in a costly under­

ground attack on our farm and orna­
mental crops. Here we review the 
facts behind the attack and what our 
research is doing about it. 

This attacking force includes soil­
borne insects, nematodes , fungi, ba c­
teria, and viruses. In the past, re­
searchers have studied wh at a single 
organism, such as a root-rotting fun­
gus, does to growth and yield of a 
particular crop. However, th is situa ­
tion does not occur in the field! In­
stead, roots are attacked by several 
different organisms at the same tim e. 

Specifically our plant pathology de­
partm ent is studying how plant-para­
sitic nemato des and soil-borne fun gi 
act when they come together. 

Root-knot Nematodes and 
Soybeans 

Most of our experiments have used 
one or more kinds of root-knot nema­
todes-nematodes that produce cha r­
acteristic galls or knots on roots. One 
experiment studied the effect of these 
nematodes on a disease of soybeans 
caused by a common soil fungus called 
Bhi zoctonia so/ani. 

Here's what we did. We sterilized 
greenhouse soil, placed it in pots, and 
add ed the following: a southern root­
knot nematode alone, the northern 
root-knot nematode alone, the fungus 
alone, fungus plu s southern nematode, 
and fun gus plu s northern nematode. 
We left some pots untreated, add ing 
neith er fungus nor nematode. [ext 
we plant ed soybean seeds and re-

Donald P. T aylor is an assistant profe ssor in the 
De pa rtmen t of Plant Patholo gy and Botany. 

,
- - - ~ 

corded emerge nce after 3 weeks. 
Figure I shows the emergence data. 

Both nematodes redu ced emergence 
only slightly when used alone. How­
ever, combining nematodes with the 
fungus redu ced emergence most. In 
fact , the combined effects of the two 
organisms working togeth er was 
greater than the sum of the effects of 
the organ isms working sepa rately. 

It is also in terestin g that the effects 
of the northern root-knot nematode, 
whi ch is found in some Minnesota 
fields, were greater th an the southern 
form. 

Iinn esota resear chers have also 
studied the import ance of the northern 
root-knot nematode to Phytophthora 
root-rot of soybean. 

NO FUNGUS OR 
NEMATODE 

SOUTHERN 
NEMATODE ONLY 

NORTHERN 
NE.l.o\TODE ONLY 

FUNGUS ONLY 

SOUTHERN NEMATODE 
PLUS FU NGUS 

NOHTHEHN NEMATODE 
PLUS FUNG US 

In greenhouse tests we followed the 
same procedures as indicated ear lier. 
Treatments consisted of noninoculated 
control pots, nematodes and fungus 
combined , and each organism alone. 
\Ve then measured the effects of these 
organ isms in plant height and weight 
and in post-emergence dea th of plants. 
At all temperatures studied, ranging 
from 64 to 910 F ., poorest growth and 
highest mort ality always occurred in 
the treatm ent containing the nematode 
and fun gus combined. 

In these tests the fungus had a 
greater effect on soybeans, and the 
addition of nematodes made the dis­
ease only slightly more severe than 
when the fungus was present alone. 
However , nematodes and fun gi work­
ing togeth er caused the most damage. 

Root-knot Nematodes and Flax 

Root-knot nematodes can also in­
crease damage to flax caused by the 
flax wilt fun gus. In greenhouse studies 

(Co nt inued au page 17) 
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PERCENT EMERGENCE 

Fig. J. T his graph shows the emergence of soybeans as affected by thc fungus Bhi zoctonia 
solani alon e, root- knot nematodes alone, and fungus and nematodes in combination. 
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A Report of 

Hay Treatment Studies and Feeding Trials 
A. C. LINNERUD, .J. D. DONKEH, JOHN STRAIT, and A. 1\1. FLIKKE 

E OF T HE REC E NT SIGNIFI ­O J 

CAl 'I' DE VE LOPME NTS in 
haymak ing has been th e intro d uction 
of mach ines to crush or br eak th e 
plant stems to spe ed up d rying. As a 
resu lt , stems and leaves dr y more 
uniformly and a safe moisture conten t 
for balin g and storage is more quick ly 
rea ched for th e total mass of hay. 

Prev ious work at Minnesota as well 
as other institutions has p roved th at 
moisture is rem oved more ra pid ly 
from cra cked or cr ushed stems. Fur­
thermore , the various types of ma­
chines compared appeared to be 
eq ua lly effective in doin g the job 
when properly operated. 

'I'Ve will refer to th ese machines as 
ha y con ditioners and the resu ltan t hay 
as condit ioned hay. 

T he que stion a rises- i .uch cond i­
tion ed hay an y better th an hay th at 
was no t cond itioned as a ra tion for 
d air y animals? Since there is little 
information avai lable, th e Agri cu ltural 
Engi neering and Dair y I-Iusbandry 

A. C . Li nn cru d is a resea rch a ssist an t a nd 
J. D , Denker is a n associate p rofessor in th e D epart ­
ment of Da iry H usband ry ; john St rait is a n as sociat e 
professor an d A. .M. F likke is a n as soci a te p rofe ssor 
in th e D epartm en t of Agri cultural E ngi neerin g. 

T he proj ect of b aling 12-inch ba les is generally conccrncd wi th the de sirnbility of the 
small bale. 

De partments coope ra ted in ge tt ing 
.orne answers to this questi on. 

During th e summers of 1959 and 
1960, hays were mad e for feed ing 
tri a ls to be conducted th e following 
win ters. In 19.59 four machine we re 
used: 

o a bar-type crimper, 

o a combination machine, 

o a smooth steel roll cru sher, 

o a cru she r with ro lls made with 
tir e carcass stamp ing . 

In H.l60 on ly th e first and the last 
were used . In 19.59, five batches of hay 
were produ ced for feeding trials an ~1 
in 1960 two batches . 

Ha y conditioners are used experimentally to determine the influen ce of conditioni ng on thc 
fleld-dr ving rat es of hay. 
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In 19.5H th e ha ys wi thin a bat ch 
we re all ba led wh en th e conditioned 
hay appeared to be read y. In 1960 
each hay was baled indep endently at 
a tim e whe n its mo istur e was favor­
able for baling and storage. 

The feed ing expe riments had two 
objectives: To evalua te the hay, and 
to eva luate the techniqu e of evalua t­
ing the hay. \ Ve will consider only th e 
first ob ject ive here. 

We fed th e hay indi vid ua lly to 
identical twin ( 1959 ) and nonrelated 
( 1960 ) gro wing dairy heifer s. Ea ch 
ani mal on a feedi ng t ria l con su med 
several hays and th e evalua tion wa s 
bas ed on how mu ch each animal con ­
sumed per 100 po unds of body weigh t 
per day. We did this because the 
anim als were of d ifferent weights. 

In 1959 th e consumption, as ex­
pr essed above, was set a t 100 percent 
for th e most pa lat able of the sta nda rd 
ha ys and th e consumption of o ther 
hays was exp ressed as a percent of 
100. Only one sta nd ard hay was used 
in 1960 and it wa s a lso exp resse d as 
100 per cent for comparison purposes. 

The resu lts of th e feedi ng trials d id 
not distingu ish between the effect ive­
ness of anyone hay condit ion er and 
so a ll cond it ioned hu s will be COII ­

sidered as cond itioned hay. T he ta b le 
shows th at , in general, in 19.59 the 
cond itioned hay was drier wh en haled 
than the noncon d itioned ha . T his 
situa tion was true whe ther or 'no t th e 
hay had been rained on. F rom the 
work in 19.59 it would appear to be 

(Co ntinue d on poge 20 ) 
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ELEC TRICMOTORS 
for Farm Automation 

AR TOLD M. FLIKKE and WILLIAM A. JUNNILA 

YOU ARE BUYING EQUI P­IF 
l 1E1 'I to mechanize some of your 

farm chores, seriously consider th e 
elect rical aspects of these changes. 
Proper planning may make the d if­
ference bet ween mediocre and top 
performa nce. 

Many new machin es are powered 
by relatively large motors in com ­
pa rison to those now on farm s. Hural 
service lines supply farms with single­
phase service at 120/ 240 volts. Thi s 
type of service limits the size of motor 
tha t you can use on a farm stead with­
out th e power supplier making 
changes in his eq uipment to provide 
more power. If you happen to have 
three-phase power on your farm, th is 
proble m is not as serio us . Three-ph ase 
mot ors and equipment are simpler in 
construc tion, and th e wiring problem 
is not so great when larger motors ar e 
pu t on the lines. 

It is now possible to operate three­
phase motors on a single-phase line 
by using a phase converter in con­
junction with th e motor. Th e cost of 
th is arrange ment usually equals th e 
cost of a single-phase motor. As farm­
ers continue to increase their use of 
electrical ene rgy more three-phase 
lines will become economical, but thi s 
is some tim e in the fut ure. 

An E lectric Motor's Job 

An elect ric motor must sta rt th e 
machine to wh ich it is conn ect ed , ac­
celerate it to operating speed , and 
then maintain this speed. It must do 
thi s without blowing fuses or over­
heating th e motor. In addition the 
motor may have to op erate under 
adverse conditions of temperature, 
dust and dir t, poor lub ricati on, and 
often overloading. Thus, thi s motor 
must be selec ted on the basis of its 
design featur e not becaus e it uses 
elect ricity. 

mold . f. F likke is an assoc iate professor in 
th e D epartment of Agricultu ral E n ginee ring and 
\Vill iam A . Iunnila is an Ag ric ultu ral E nginee r, 
Farm Elect rification Hesearch Branch, ARS, USDA. 

People, however, are great shoppers. 
Often th ey repl ace standa rd motors 
with second-hand ones which do not 
match th e needs of the piece of equip­
ment. Farm jobs are difficult ones and 
an electric motor must be bu ilt with 
a lot of cop per and good steel for lami­
nations to han dle it properly. In all 
cases you get w hat you pay for. 

\Ve measure the perform ance of an 
electric motor in term s of the fol­
lowing : 

1. Sta rting torque-a measure of 
the ability of the motor to start a load 
from a standstil l. 

2. Pullup torqu e- an indica tion of 
the motor 's ability to bring the ma­
chine up to opera ting speed . 

3. Breakdown torqu e- reflects the 
ability of a motor to handle an over­
load. 

4. Maximum temperat ure rise-the 
motor insulation will not fail and it 
can be expected to opera te norm ally 
when the warmest spo t is at the tem­
perature ind icat ed by room temp era­
ture plu s the degrees rise stampe d on 
the namepl ate. 

5. Time ratin g- an indicati on of 
how long a motor can carry a full load 
without ove rheating. A mot or mark ed 
"Cont" can carry its rat ed load con­
tinuously and not exceed th e ra ted 
temperature rise. 

6. Service facto r is a statemen t of 
th e motor 's ability to withstand heat ­
ing due to overloads and still give a 
sa tisfactory life. This factor perm its 
periodic overload bu t sho uld not be 
conside red in selecting motor size, 
only type. 

7. Bearings- two types are ava il­
ab le, sleeve or ball bea rings. In gen­
eral , sleeve bearings work best wh en 
the shaft is para llel to th e floor. If the 
motor is to be used in any other posi­
tion, ball bearings able to take th e 
th rust loads should be selected. Lar ger 
motors are usually equippe d with ball 

bearings, but take care to learn the 
type of bearin g and its meth od of 
lubrica tion when select ing a motor. 

Selecting Motors for Specific 
Jobs 

Silo Unloader 

A high sta rting torque is needed if 
the auger or chain is imbe ded in the 
silage. A high pullup torqu e is re­
quired to br ing the mechanism up to 
speed , and a high breakdown torque 
is necessary to handle th e overload 
conditions that frequen tly occur. Th e 
air temperatures are nor mally low 
whi ch makes the lubricant stiff and 
th e machin e hard to turn over. The 
motor may be covered with snow or 
even ice and silage parti cles may he 
drawn int o the motor if the ventilation 
openings are not covered. \Vell bui lt 
repulsion start-induction ru n motors 
have perf orm ed satisfactorily for silo 
unload ers. Cap acitor motors can do 
the job but req uire greater star ting 
cur rents. The amount of silage han­
dled each day det ermines the need for 
type of time rating. 

Bunk Feeders 

Here th e load on th e motor buil ds 
up as the bunk fills. Thus th e starting 
requirements are not excessive. The 
capacito r motor has perfo rmed we ll in 
feeder uses. Heavy machin ery or long 
service runs may wa rrant the use of a 
rep ulsion sta rt-induction run motor. 

(Cont inued on page 16 ) 
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ELECTRIC MOTORS­
(Co ll t i ll lle d f rom page 12) 

Drying F ans 

The load buil ds up as the fan speed 
incr eases and is fair ly constant when 
running at ra ted speed. Again the ca­
pacitor motor works well. A continu­
ous du ty cycle is needed, since the 
motor will operate for long pe riods of 
time. 

Fe ed Grin ding 

This is a load similar to dr ying fans, 
and capacitor motors will work well. 
Be sure to select a motor tha t is dust­
proof and has ample cooling sur faces. 

Wiring for Electric Motors 

A farm tractor comes as a complete 
package from one manu fact urer who 
is responsible for its performance. Th e 
operation of an electric motor, how­
ever, depend s on the equipment and 
services of many people and com­
panies. 

The power supplier is concerned 
with the ope ration of electric equip­
ment that places greater loads on their 
lines and tran sformers. Notify them 
when you add lar ge power units. 
Often they are last to be notified and 
then only when trouble occurs. Th e 
rur al power use adviser can jud ge the 
condition of your entire farm service 
and suggest chan ges in their equip­
ment as well as in the farmstead 
wiring. Littl e or nothi ng is said about 
required wire sizes at the time of 
purchasing the motor. Wir e sizes are 
selected on the basis of allowable volt ­
age drop, current, and length of wire. 
Proper voltage is very imp ortant. A 
20 percent voltage drop decreases the 
torque of a motor 36 percent. Th e 
way to control voltage drop is to select 
the pro per wire size. Th e table will 
help you select the correc t wire size. 

Local electricians do most of the 
rewiring for new installations . Show 
or pro vide them with the nameplate 
data from the motor be fore selectin g 
the wire sizes. Th ere are many types 
and makes of motors on the market 
toda y and their operatin g and starting 
currents vary. 

Overload Protection 

A great advantage of electric power 
is its abilit y to carry an overload . 

" rire sizes for outdoor feeders for electric motors� 

With this overh ead distance (feet)� 

Line amps H p · 0-50 50-100 100-1 50 150-200 200-2.50 250-300 300-350� 
Selec t th is wire size (gauge) Type W P� 

120 V. 

5 .8 Y4 10 10 10 10 10 10 10 
9.8 ¥.. 10 10 10 10 10 8 8 

13.8 3;4 10 10 10 10 8 8 8 
16 1 10 JO 10 8 8 6 6 

24 V. 
2.9 % 10 10 10 10 10 10 10 
4.9 ¥.. 10 10 10 10 10 10 10 
6.9 3J4 10 10 10 10 10 10 10 
8 1 10 10 10 10 10 10 10 

10 m 10 10 10 10 10 8 8 
12 2 10 10 10 10 8 8 6 
17 3 10 10 10 8 8 6 6 
28 5 10 10 8 6 6 4 4 
40 7112 10 8 6 4 4 2 2 
50 10 10 8 4 4 2 2 1 

• Consult nameplate for current rating of motor. Some model s draw more current 
than horsepow er rating indicates. 

NOT E: Couductors in unsupport ed ove rhead spans greater than 50 feet should not bc 
less than No.8 wire . 

Ho wever, the more one demands from 
a motor, the more current it requires. 
Increased cur rents cause heatin g of 
th e mot or. Since overh eating is a 
motor 's greatest enemy, protective de­
vices must be provided to pr event 
continuous overloading. A motor will 
always try to handle the impos ed load , 
so current limiting devices work best. 
Th ese devices are selected to limit the 
maximum current to 1.25 times the 
nameplate ra ting. Single-phase motors 
require high starting currents , thus 
tim e-delay fea ture s must be supplied. 
Th ese devices will permit the motor 
to start, but will open the circuit on 
continuous overloads. 

The selection of overload protection 
depends on the horsepow er rating of 
th e motor and the mann er in which 
the operation is to be cont rolled . Th e 
best sour ce of information is the 
dealer or local pow er supplier. Re­
member that circuit protection will 
not protect a motor. 

The rigorou s demands of farm jobs 
require the selection of a good motor 
carefully matched to the load . This 
motor is a valuable servant and should 
be used with care and proper main ­
tenan ce. 

RED RIVER VALLEY­
(Contin u('d f rom page 15) 

tend s to build up the supply of avail ­
abl e nitro gen by incorporating a high 
nitrogen legume like sweet clover into 
the soils. Then, by fallowin g, condi­
tions are made favora ble for micro­
organisms which act on soil organic 
matter liberating nitro gen. Under 
these conditions littl e or no additional 
nitro gen is necessary. 

In contrast to this, a cropping 
system involving continuous grain 
growing will deplete the nitrogen re­
serves in the soil and make nitrogen 
fertilization essential for top produc­
tion. 

Th e fact that the soils of the Valley 
are productive should not indu ce us 
to be complacent. Soil depleting forces 
such as cropping, cultivation, and ero­
sion are forever at work and we must 
continually be conscious of this fact. 
In recognizing it, we mus t take neces­
sary measur es to maintain the fertility, 
organi c matter content, and stru cture 
of these soils that they m ay still be 
productive for generations to come. 
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1949-58 average, Thus the re tail price 
will favor the consume r and in the 
past th is has led to an increase in red 
clover acreage . 

Do Our Soils Need 
Trace Elements? Visible supply of certified Dollard 

seed is around 300,000 pounds . A like 
J. M. MACGREGO R amount supplied all the demand last 

MI NNESOTA SOIL need Do 
trace elements? 

ctually the instances of a proven 
need for adding trace elements­
boron, copper, molybd enum, zinc, 
iron, manganese, or chlorine-to Min­
nesota soils have been comparatively 
few. 

Our snggestion is that farmers ex­
periment on small field areas to de­
termine whether or not such nutrient 
elements are desirable. However, 
weather conditions du ring each grow­
ing season may grea tly affect results 
obtained in such experiments. 

It isn't possible for the University 
of Minnesota Agricultural Experiment 
Stat ion to locate experiments or to test 
soils on every field in all parts of the 
state-and soil nutrient needs var 
wide! , even within each field . Th ere­
fore, it is impossible to make definite 
statements on the exact nutr ient needs 
of each soil for each crop grown, and 
only generalizations are justified. 

Here's a review of some of the 
known facts about each of the trace 
elements: 

Boron- Sprays have heen beneficial 
on rut abagas grown in Pine County for 
at least 30 years. While isolated al­
fa lfa plan ts in several locations of the 
state have indicated possible boron 
deflency, it was not until 1960 that 
considerable areas of alfa lfa in Aitkin, 
1 dille Lacs, and Kanabec Counties 
began to show some boron deficiency 
symptoms. 

wet spring followed by a dry 
summer was especially favorable for 
this development in 1960. Tran sverse 
(crosswise ) cracking of celery stems 
growing on some peat soils-char­
act crist i of boron dcfici ncy- has 
been observed occasionally. 

On most Minnesota oils, however, 
applying boron has been of littl e ad­

antage in crop production. 

Copper has not been noticeab ly 
beneficial to crops on Minnesota soils. 

J. M..MacG regor is a pr ofessor in the Depart­
mcnt of So ils. 
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Molybdenum, used in limited field 
or greenhouse experiments on alfalfa 
has failed to produce beneficial growth 
effects. 

Zinc- Treatments on corn, oats, al­
fa lfa, and some horti cultural crops 
have shown no noticeabl e effect on 
plant growth. 

Iron deficiency is frequently ob­
served in late Jun e on some varieties 
of soybeans and on fla.· growing in 
spotted areas of high lime soils in 
western 1 Iinnesot a. Many horti cul­
tural species and trees and shrubs are 
also affected with this yellowin g 
( chlorosis ) of the foliage. This may 
be corrected with repea ted dilute iron 
sulfate sprays. Th e ap plication of 
some forms of chelated iron to the soil 
adjacent to the affected pla nt roots 
has also been highly effective. 

Manganese deficiency has been re­
ported in one experiment with onions 
growing on peat soils near Hollandale 
in Freeborn Cou nty. 

Chlorine-No deficiency of this ele­
ment has been reported , and it is 
added as a const ituent of most po tash 
fertilizer sold in Minn esota . 

RE D CLOVEH­
(C untirw ed fro m pa ge 18 ) 

fication of these variet ies for resistance 
to three important di seases is given 
in table 5. gain the disea 'e resistance 
of La keland and Dollard is shown. 

Seed Supplies 

1960 was a good seed year for red 
clover. Minnesota seed production of 
4,1 0,000 pounds was up 16 percent 
over last year and the nati onal trend 
was similar. In the U.S. mu ch seed was 
carr ied over from 1959; and nation­
ally the availabl e supply of 126,410,­
000 pounds is 19 percent more than in 
1959 and 10-12 percent above th e 

year but this was be fore farmers were 
fully informed of the distinct advan­
tages of Dollard . There will be enough 
found ation Lakeland for seed grow ers 
in 1961, but it will probably be 1962 
or 196.3 before any qu antity of Lake­
land appears on the retail market. 

PHODUCTION RESEARCH­
(Continued from page 14 ) 

variet ies of farm crops helps relieve 
the cost-price squeeze. 

A pri ncipal objective of such bre ed­
ing is to develop varie ties that will 
help stabilize production, thu s helpin g 
get the highest returns possible per 
unit of production. 

J. J. Christensen, head of the De­
partment of Plant Pathology, points 
out that although there is an over­
produ ction of agricultural crops in the 
U.S., the problem of profitabl e pro­
du ction on the individual farm i still 
with us and always will be. 

"Because of the rapidly increasing 
population of the world-about 45 
million per year-the need for basic 
research in agriculture was never 
greater than now. Actually, there is 
no world surplus of agricultural pro d­
ucts. Statistics indi cat e that over two­
thirds of the hum an population of the 
world suffer from lack of adeq uate 
nourishment ," Christensen added. 

He points out that a single experi­
men t may invo lve years of both basic 
and practical investigations. 

D UTCH E LM DISEASE­

(Continued f rom page 19 ) 

Mirmeu po lis-St. Paul metropoli tan 
area first. 

"In Wisconsin it was estimated tha t 
the fungus had been present for abou t 
3 years prior to its discovery in the 
Milwaukee area. It is possibl e that 
the fungus has been in Minnesota be­
fore being found this spr ing in St. 
Paul. " 
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PLANT TISSUE CULTURE­
(C ont in ued frum page 6 ) 

grown only when associated with liv­
ing cells. By growing tissue cultures 
of the host infected with these para­
sites, it has become possible to study 
the effect of the parasite on cells from 
different plant parts, and thus de­
termine what and how plant functions 
are alt ered. 

We hop e some day to grow some 
of these obligate parasites on an arti­
ficial med ium in the absence of living 
plant cells so that they may be studied 
even more fully. Th ere already hav e 
been reports that thi s approach has 
been successful with some rusts. 

Applications of Tissue Culture 

One practical appli cation of tissue 
culture is in the elimination of viruses 
from plant s. Plant path ologists have 
found that the stem tips are usually 
not infected , so in order to stop the 
bu ildu p of viruses, they culture the 
tips, from which grow new plants. 
Th ese can then be propagated , start­
ing a new virus-free stock. 

Th e use of tissue culture in agricul­
tur al botany has been mainly to study 
the relationship of nutrition to the 
stru ctural developm ent of plant 
organs . 

Not only have vegetative organs, 
such as root and stem tips, been cul­
tured on artificial media, but att empts 
have also been mad e to grow repro­
ductive structures in this mann er. Th e 
embryos of man y plants, when re­
moved from the fruit bearing them, 
will grow on artificial media int o 
young seedlings if the embryos hav e 
passed a certain stage of developm ent. 
Scient ists have not vet been able to 
grow very young em bryos from all 
plants. 

In the case of tomatoes we ha ve 
succeeded in growing the youn g fruit 
(containing the embryos ) in a test 
tube through all stages from fertiliza­
tion to rip e fruit. 

On th e oth er han d, we have had less 
success with the pods of certain leg­
umes, such as pea. Although it is pos­
sible to remove pea flowers from 
plants before pollination occurs and 
obtain young pods from them on an 
artificial medium, growth usually stops 
after about I week, un less the plant 
hormo nes, indoleacetic acid, gibberel­
lic acid, and kinetin, are added . Th ese 

substances may maintain the life of 
the pod for as long as 3 weeks. Some 
times embryos, although only parti al­
ly develop ed, will begin to grow into 
seedlings while still att ached to the 
wall of the pod. Thi s is shown in 
figur e 2. 

To make possible a longer "life 
span" on artifici al medi a we must dis­
cover oth er , pr esently unknown, 
growth factors which would allow the 
pod to reach maturity. Th e discovery 
of these "growt h factors" should help 

SUBSOI L FEHTILITY­
(Co nt.inue d. f rom l }(1ge 7) 

of Nicollet soils wiII benefit legume 
stands and the roots eventually wiII 
reach the lime-rich subsoil. 

Barnes subsoils are neutral to alka­
line. Free lime may be present in the 
rooting zone. Liming is not recom­
mend ed on Barnes soils. 

Phosphorus Content 

Th e distribution of extrac table ph os­
phorus content in the sub soils of these 
four soil series ( figure 2) illustrates 
the importance of subsoil fertility. It 
seems that much of the difference be­
tween these soils in phosphorus status 
is related to soil pH . At high pH 
values, calcium is appa rently fixing 

solve some of the riddles of why the 
growth and yield of peas is often less 
than maximum in the field . 

Th ere are many and varied experi­
ments being made and being planned 
which dep end up on tissue cultures. 
Thi s technique is an essenti al tool in 
solving perplexing fundamenta l qu es­
tions . In addition, knowledge that 
scientists gain from its use can also 
be applied to current pro blems in 
agricu lture, resultin g in pra ctical 
benefits to the farmer in the future. 

phosphorus, thus making it less ex­
tructahle as indi cated by the Barnes 
and Nicollet series. all the other hand , 
at low pH values more phosphorus is 
extracted from the subsoil. The Fay­
ette and Hayd en soils are in this 
category. 

Finally 

Crops may not give yield increases 
when fertili zed because of high sub­
soil fertility, even though soil test 
values on samples from the plow layer 
are low. In oth er cases, nutri ent con­
tent of some subsoils may be so low 
that plants have to draw the nutri ents 
exclusively from the surface soil. In­
formation on subsoil fertility assures 
bett er recomm endations by consider­
ing the entire soil instead of just the 
plow layer. 

EXTHA CTABLE PHOSPHOHUS (part s per 2 million) 
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F ig. 2. This graph shows the distribution of extractable phosphorus in th e subsoils of 
different soil series in Minnesota (determined b y Bra y's No . I method). 
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FEDERAL BEEF GRADES­

(Conti nued [rom page 9 ) 

factor they consider when sel ecting 
beef. The list fo llows: 

Selection factor Percent checking 

Price 4.4 
Color 6.3 
Recommendation of 

butcher . 11.9 
Degree of fa t . 20.3 
Bone conten t 1.5 
Grade . 33.5 
Reputa tion of store . 8.9 
Marbling . 13.2 

100.0 

Those using grades as a purch asin g 
criteria correctlv id entifi ed pr op ortion­
ately more fed ~r al grades th an th ose 
using other selection factors ( excep t 
marbling ) . Abou t 12 percent of those 
using gra des as the cr iteria, however, 
cou ld not id ent ify any of the fed eral 
grades and 30 percent were able to 
identify only on e grade, usua lly 
Cho ice. 

In general, th ose using color, price, 
bone conten t, and degree of fa t as 
choice cri te ria were predominantly 
from lower income bra ckets. Marbling, 
<Trade recommen dation of butcher, 
o ' 
and reputation of th e store were used 
as selection factors mostly by people 
with higher incomes. 

Conclusion 

The people resp onding to this sur ­
vey ha d a serious lack of knowledge 
concerning federal beef grades. Par t 
of the reason may be that meat pro­
cessors and retailer ' provid e th eir own 
brand na mes on beef of varying qual­
ity characterist ics. These terms tend 
to confuse consumers. 

Most of the responsib ility for th is 
lack of knowledge is on th e consume rs 
themselves. There are extensive edu­
ca tional materials ava ilab le on fed eral 
grad es for food products. Efforts are 
periodi cally made thro ugh news medi a 
to info rm the consumer of fed eral 
gra dings. Perhaps th ese educational 
efforts should be expanded. 

As long as the language of federal 
grades is unknown to th e consumers, 
they must rely on reta ilers and whole­
salers to tr ansla te th eir desires into 
the language of grad ing. Much of th e 
flavor , however , may be lost in th e 
tra nsla tion. 
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Minnesota'e Men of SeieHee� 
Editor's Note-This is the thirty-fifth in a series of articles intro­

d ucing scien tists of th e Univer sit y of Minnesota Institute of Agriculture. 

For the information it needs to operate on a scientific basis, Minnesota's 
rap id ly ch an ging po ultry industry relies on th e research and teaching carried 
on by Elton L. Johnson and his staff at th e Univers ity of Minnesot a. 

Johnson has been head of th e poultry hu sba ndry dep artment at th e 
University since Jun e 1953. 

He came to Mi nneso ta from Iowa Sta te University , 
wh ere he served as a st aff member for 5 years. At 
Iowa he becam e well kn own in his field as a result 
of his supervi sion of poultry nutrition research . 

Unde r Johnson's direction, th e University cf Minne­
sota poultry hu sb andry department has grown to be 
one of th e top 10 suc h depa rtments in th e United 
Stat es in staff and facili ties. 

Minnesota was one of th e first st at ions in the U. S. 
to wo rk on inbreeding in poultry, an d its effects on 
producti on traits con tinue to be among th e primary 

,,' obje ctives of the poultry gen et ics resea rch prog ram . 

E LTO N L . JOHNSON The Minnesota poultry de partment was one of the 
first in the nat ion to init iat e a research program in 

poultry prod ucts technology with a fu ll-tim e staff membe r in charge. 

Out standing at Minnesota has been p rotein and amino acid work with 
tur keys and wo rk on th e nutrit ional and physiological aspects of aortic ruptur e 
in tur keys. 

Pra ct ical tur key feeding experiments a t th e North west Experiment Station , 
Croo kston, have a tt racted national attention. It was discovered in th e St. Paul 
Campus laboratories th at feeding arasan- trea ted corn resu lted in a disease 
similar to a cond it ion th at causes trem endous losses to Minnesota poultry men. 

Pou lt ry nutrit ion resear ch projects at St. Paul, Rose moun t, and Crookston 
inclu de stud ies w ith st arting, growing, layin g, and b reeding ch ickens and 
turkeys. 

A native of Co lor ado , Johnson received h is B.S. degr ee in 1940 from 
Oklahoma State Co llege, his 1.S. in ] 942, an d his Ph .D . in 1948, both from 
Pur du e University. He has also served as federal -state eg g insp ector at Tulsa, 
Oklah oma, and as an assistan t in poultry and agricult ura l chemistry at Purdue. 

D uring W orld ' Val' II , John son served 4 yea rs in th e U. S. Arm y, primarily 
as an administra tive officer in th e med ica l service cor ps. 

H e has contr ib ut ed more th an 100 papers to tech nical journals and semi­
technical and other indn .try publication s, Most of the papers dea l with nutr i­
tion and feed ing. H e has been acti ve in severa l p rofessional societies, including 
the Poultrj Scien ce Association, American Institute of Nu trit ion, Sigma Xi, 
Gamma Sigma Delta , the American Societ y of Animal Production , and th e 
Iowa Academy of Science. Since joining the Univ ersity of Minnesota staff, 
he has served as presid ent of both the Minnesota Ponltry Imp rovement Board 
and th e Minnesota Poultry Ind ustry Co uncil. 

John son is a po pular speaker on poultry nutrition and ma nageme nt prob­
lems. In Jun e-Jul y 1960 , he we nt on a 6-weeks mission for th e Soyb ean Cou nci l 
of Amer ica. spe aking ill Hal , Israel, and Spain. 
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Problems of Testing Chemically� 
Treated Foods and .-'eeds� 

M. O. SCHULTZE 

Agricultur e today is trying to attain 
an ideal in producing its commodities. 
Th is ideal is usually more a concept 
than a tangibl e reality. Usually th is 
concep t is expressed in such terms as 
maximum yield , usefuln ess of the 
product , nutritional value, appe arance, 
Haver, keeping quality, cost of pro­
du ction, and a var iety of other attri­
bu tes. 

To att ain thi s ideal the producer 
and the proce ssor are using ever­
increasing amounts and varieties of 
chemicals dur ing production, proces­
sing, and storage. The purpose of such 
chemical treat ment is two-fold : 

1. To� pr event loss or undesirabl e 
changes in th e products; 

2. To induce desirable changes. 

The success of th is practi ce can 
perhaps be visualized best if we con­
sider wh at would happen to th e qu an­
tity and quality of our ag ricultur al 
production if we would suddenly stop 
using all weed killers, pes ticide s, fer­
tilizers, antioxidants, flavorin g com ­
pounds, sanitizers, and chemical feed 
supplements, to mention but a few. 
The use of chemicals in agriculture is 
here to stay; it will expand. 

Along with success an d expansion 
in th e use of agricultur al chemicals 
have come serious and vexing prob­
lems which must be evalua ted ration­
ally and without pr ejudice. Many of 
the chemicals W I: have used and now 
use frequently have un suspected and 
un known but groat biological activity 
-otherwise they could not do the job 
thev do. If th ese chemicals come into 
contact with ag ricultural products 
th ey will likely also come into contact 
with man an d his ani mals. W ha t pro­
tection do we have agai nst possib le 
harmful effects caused by chemical 
residues in, che mical additives to, or 
chemical processing of food for man 
and animals? 

Congress; the Food and Drug Ad­
ministr ation; Public Health authori­
ties; th e food, pharmaceutical, and 

M. O. Schul tze is a professor in the D epartmen t 
of Agricultu ral Biochemistry. 

chemical industries; and many scien­
tists in an d outsid e th ese organ izations 
have stru gg led with this problem for 
many years. H ere, too, an ideal situa­
tion , vhich eve ryone sur ely would 
support, has been used as the desired 
goa l. This is th at no food or feed shall 
conta in enough of an added chemical 
compound to cause harm or injury to 
man or animals. If we acc ept thi s idea, 
th en we must, in turn , define what we 
mean by "enough" and by "harm or 
injury." 

For many chemicals, some preserva­
tives and spray-residues for instance, 
maximum values of permissibl e con­
centration in foods have been pro mul­
gated on the pr emise th at more th an 
these amounts might be harmful. Real­
isti c enforcemen t of such regulations 
impli es th at th ere are valid chemical 
or oth er tests. In many inst ances we 
have such tests; in others th e availabl e 
tests are not sensitive or specific 
enough to givl~ mean ingful results . 

If chemical tcsts are not re liable 
indices of safe ty of chemically tr eat ed 
foods, should we use biological tests 
in which th e wholesomeness of a pr od­
uct is tested b y feeding it to animals? 
Although th e bio logica l test for safet y 
may ap pear to be th e ultimate cri­
terio n of judgment and is extensively 
used, its results are not foolproof and 
th ey oft en raise more qu estions th an 
th ey answer. What should be used as 
an index of harmfulness, poor growth , 
death of th e animal, development of 
specific abnormaliti es, or lesions? 

Congress amended th e Fed eral 
Food, Drug and Cosmetic Act in 1958 

Penalty fo r Private Us e to 
Avo id Pa yme nt of Postage, 

$300 . TO 
FREE- Report of Progress 

AGRICULT URAL E XPERI­
MENT STATI ON 

UNIVERSIT Y OF MI NNE­
SOTA 

St . PanI I , Minnesota 
H. J. Sloan , D irector 

Permit No. 1131 

to pr ovid e that " 0 additive shall be 
deemed safe if it is found to ind uce 
cancer when ingest ed by man or ani­
mals . . ." Th ere is no toleran ce here; 
any amount, huge or minute that will 
cause cance r is disqualifying. Does 
the choice of malignant growth as an 
index of harm reall y have its int end ed 
usefuln ess? 

How mu ch of a che mical mu st we 
feed for how long to how many ani­
mals of which species before we have 
reasonabl e assuran ce that it will not 
cause cancer? Perha ps it will cause 
death for other reasons before cancer 
becomes apparent! Are we justified in 
applying obse rvations mad e on a rat 
or a dog to man or the cow? We 
know of some striking differences in 
response of various species. What is 
th e relati onship bet ween th e amounts 
of a chemical compound required to 
produce a toxic effect and the amounts 
actually consumed with a foed to 
which this chemical has been added 
during processing? 

In many instances we ha ve no satis­
factory answer for th ese qu estions. 
We seldom know wh y a certa in chem­
ical compound is actually toxic, how 
it interferes with th e chemistry of a 
living cell, and wh at a livin g organism, 
in turn, can do with the toxic com­
pound. We lack , in other words, the 
fundamental knowledge need ed to ar­
rive at sound decisions. As in many 
other affairs, we must for th e time 
being continu e to accept, wi th chemi­
cally tr eated foods , "calculated risks" 
without having a basis for making the 
calculations. This is not a comfortable 
nor a sound situation. Through sup­
port of mor e funda mental research , 
not of "more testing" we can pro vide 
a sound foundation from which valid 
conclusions can be drawn. Broad un­
derst anding and support of thi s prob · 
lem are pr erequisites for its solution . 
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