Social Security Gives Farm
People Independence

MARVIN ]J. TAVES and GARY D. HANSEN

OCIAL SECURITY is having an

important impact on rural living
today. The consequences vary for dif-
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tablished by legislation in 1935 and
was designed to limit economic and
social dependency. However, farm
operators, landlords, and hired hands
were not covered.

Twenty years late. about ¢ million
farm people became cligible to par-
ticipate. This 20-year 1 2 to some ex
tent deprived a number of ¢ lerls
farm people of economic and e -
tional security, indcpendence, and
opportunities for ¢1.-utivity, .nd <ncial
participation.
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portions such things as machinery,
car, and other personal property.

The majority, 69 percent, said social
security did not enable them to pur-
chase household and other personal
property in addition to that which
they would have bought anyway.
About one-third were able to purchase
household furnishings, appliances, or
make improvements on the farm and
house.

Perhaps the outstanding financial
benefit reported was that two of every
three individuals said that social se-
curity made it possible for them to
remain self supporting. Less dramatic,
but still of real importance, is that one
in five said social security payments
had freed them from depending on
their children for support.

One in three said that social security
had helped significantly in meeting
current expenses. Smaller numbers
said that it had helped them to pay
medical expenses, buy extras, or have
su plu ¢ sh.

Personal Freedom

Rememirg self upport 15 implhic

fr. =Gom frem damily o o-r o sup-
port.
Other aie: have showu thor liv

ing with childien or dep-nding upcn
haldrea for economi. enpport o not
p1-ferred by cither _eneration. Thu-
the hanpincis or atifa don v th lite
may not b ¢ creat amony {10~ who
are dependenc upon or Inewug vadh
theur children. ~he - fore, the (ne in
five who wor frexd from depending
on the’ - cuildrea tor support probably
were: 12lieved and enjoyed this fr.-e-
dom.

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

Undoubtedly, some freedoms were
maintained by being able to keep

(Continued on page 19)
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How Well Do Consumers Know

Federal Beef Grades?

D. C. DAHL, W. J. AUNAN, and C. E. GATES

HE AVERAGE AMERICAN

WILL EAT a nearrecord 85
pounds of beef in 1961. This is 20
pounds more than pork and nearly
twice the expected per capita con-
sumption of all other meats combined.
This beef will vary by cut from ham-
burger to porterhouse steak. It will
also vary by the quality characteristics
it possesses. Beef quality is determined
by federal standards for grading.

Beef grades are usually quoted in
the following order: Prime, Choice,
Good, Standard, Commercial, Utility,
Cutter, and Canner.

Only the “top” six grades reach the
consumer as fresh beef. Cutter and
Canner grades are used primarily by
food processors in canned and sausage
meat products. The top six grades
provide the consumers with a means
for making intelligent quality choices
when buying beef.

To buy beef intelligently, the con-
sumer needs to know federal grades
and the quality characteristics associ-
ated with each grade.

But do consumers know what the
federal grades for beef are? What do
they use as criteria in selecting the
beef they purchase?

The Study

The Departments of Animal Hus-
bandry and Agricultural Economics,
cooperating with the National Live-
stock and Meat Board, surveyed peo-
ple attending the Minnesota State Fair
in 1960 to find answers to these ques-
tions. Over 5,700 people visiting the
Meat Booth filled out questionnaires
to test their knowledge of beef.

We classified these persons by resi-
dence, income class, and by the market
where they normally purchased their
beef. About 55 percent lived in the
Twin City metropolitan area and

Dale C. Dahl is an instructor in the Department
of Agricultural Economics. Woodrow J. Aunan is
an associate professor in the Department of Animal
Husbandry. Charles E. Gates is Agricultural Experi-
ment Station statistician.
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about 30 percent came from farms or
small towns of less than 5,000 popu-
lation.

Over one-third bought their beef
pre-packaged at a self-service market
while slightly less than one-third
bought their beef cut and wrapped to
order by a butcher. Self-service market
purchasing was most predominant in
larger cities, but city residents also
used butcher service to a large extent.

The large number of people using
the services of a butcher may mark
an increased trend of self-service mar-
kets in providing butcher service to
their customers.

Grade Tdentification

To test the extent of consumer
knowledge of beef grades the form
listed five USDA grade names but
mixed them with these terms: quality,
economy, extra choice, grade A, and
fancy.

Those participating were asked to
identify which of these 10 terms were
used in federal grades for beef. Sev-

enty-four percent listed Choice as one
grade; 45.1, Prime; 30.9, Good; 24.5,
Utility; and 12.0, Standard.

Only 1 in 50 correctly identified all
five terms as those used in federal
grading. The largest group of the re-
spondents identified only one term
correctly, but nearly one-eighth of the
group failed to correctly identify any
of the terms as those used in federal
beef grading.

Each federal grade listed, if ran-
domly selected, had a 50 percent
chance of being checked by the re-
spondents. Significant differences from
this percentage level would indicate
either an important lack of knowledge
concerning the grade or knowledge of
the term. Only Choice was recognized
as a federal grade by the respondents
as a group, but a serious lack of knowl-
edge was exhibited for Good, Utility,
and Standard. This may be due, in
part, to the lack of advertising of these
grades at the retail level. Standard
was only recently (1956) included in
the grading system.

Choice and Good were identified
relatively more frequently in larger
cities and Choice was known more to
those who made beef purchases in
self-service markets. But there was no
significant relationship between where
people lived or where they bought
their beef and the number correctly
identified. Those with higher incomes,
however, did identify more grades
correctly than those from lower in-
come groups.

This group of consumers lacked in-
formation concerning what the federal
grades for beef are except for their
knowledge of Choice as a USDA
grade.

Selection Criteria Used

Since beef grades are generally un-
known to these consumers, how do
they determine what beef to buy? In
this study the respondents were asked
to check the single most important

(Continued on page 23)



NEMATODES

Can Make Soil-Borne Diseases Worse
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ANY ORGANISMS JOIN

FORCES in a costly undex-
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, bac-
teria, and viruses. In the past, re-
searchers have studied what a single
organism, such as a root-rotting fun-
gus, does to growth and yield of a
particular crop. However, this situa-
tion does not occur in the field! In-
stead, roots are attacked by several
different organisms at the same time.

Specifically our plant pathology de-
partment is studying how plant-para-
sitic nematodes and soil-borne fungi
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 preduce char-
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
Rhizoctonia solani.

Here's what we did. We sterilized
greenhouse soil, placed it in pots, and
added the following: a southern root-
knot nematode alone, the northern
root-knot nematode alone, the fungus
alone, fungus plus southern nematode,
and fungus plus northern nematode.
We left some pots untreated, adding
neither fungus nor nematode. Next
we planted soybean seeds and re-

Donald P, Taylor is an assistant professor in the
Department of Plant Pathology and Botany.
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The control of nematodes is even more important than we thought
in assuring good crop yields. The studies reported indicate that nema-
todes alone severely damage crops, but they do even more harm when
they team up with fungi, bacteria, and viruses.

AL ARASE L AN AL LAY I A A LT LE A LA A LA RATALALCRE R AR BB RRR AN

DONALD P. TAYLOR

e R S S S SR N R R R L L 0 S el bl B ol it bl ol bl

LSS E NN S L NN

s

corded emergence after 3 weeks.
Figure 1 shows the emergence data.

Both nematodes reduced emergence
only slightly when used alone. How-
ever, combining nematodes with the
fungus reduced emergence most. In
fact, the combined effects of the two
organisms working together was
greater than the sum of the effects of
the organisms working separately.

It is also interesting that the effects
of the northern root-knot nematode,
which is found in some Minnesota
fields, were greater than the southern
form.

Minnesota researchers have also
studied the importance of the northern
root-knot nematode to Phytophthora
root-rot of soybean.

In greenhouse tests we followed the
same procedures as indicated earlier.
Treatments consisted of noninoculated
control pots, nematodes and fungus
combined, and each organism alone.
We then measured the effects of these
organisms in plant height and weight
and in post-emergence death of plants.
At all temperatures studied, ranging
from 64 to 91° F., poorest growth and
highest mortality always occurred in
the treatment containing the nematode
and fungus 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 fungi work-
ing together caused the most damage.

Root-knot Nematodes and Flax

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

(Continued on page 17)

NO FUNGUS OR
NEMATODE

SOUTHERN
NEMATODE ONLY

NORTHERN
NEMATODE ONLY

FUNGUS ONLY

SOUTHERN NEMATODE
PLUS FUNGUS

NORTHERN NEMATODE
PLUS FUNGUS

0 25

50 75
PERCENT EMERGENCE

100

Fig. 1. This graph shows the emergence of soybeans as affected by the fungus Rhizoctonia
solani alone, 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, ]. D. DONKER, JOHN STRAIT, and A. M. FLIKKE

NE OF THE RECENT SIGNIFI-
CANT DEVELOPMENTS in
haymaking has been the introduction
of machines to crush or break the
plant stems to speed up drying. As a
result, stems and leaves dry more
uniformly and a safe moisture content
for baling and storage is more quickly
reached for the total mass of hay.

Previous work at Minnesota as well
as other institutions has proved that
moisture is removed more rapidly
from cracked or crushed stems. Fur-
thermore, the various types of ma-
chines compared appeared to be
equally effective in doing the job
when properly operated.

We will refer to these machines as
hay conditioners and the resultant hay
as conditioned hay.

The question arises—is such condi-
tioned hay any better than hay that
was not conditioned as a ration for
dairy animals? Since there is little
information available, the Agricultural
Engineering and Dairy Husbandry

A. C. Linnerud is a research assistant and
J. D. Donker is an associate professor in the Depart-
ment of Dairy Husbandry; John Strait is an associate
professor and A. M. Flikke is an associate professor
in the Department of Agricultural Engineering.

Hay conditioners are used experimentally to determine the influence

field-drying rates of hay.
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The project of baling 12-inch bales is generally concerned with the desirability of the

small bale.

Departments cooperated in getting
some answers to this question.

During the summers of 1959 and
1960, hays were made for feeding
trials to be conducted the following
winters. In 1959 four machines were
used:

* a bar-type crimper,

a combination machine,
a smooth steel roll crusher,

L
@

* a crusher with rolls made with

tire carcass stamping.

In 1960 only the first and the last
were used. In 1959, five batches of hay
were produced for feeding trials and
in 1960 two batches.

of conditioning on the

In 1959 the hays within a batch
were all baled when the conditioned
hay appeared to be ready. In 1960
each hay was baled independently at
a time when its moisture was favor-
able for baling and storage.

The feeding experiments had two
objectives: To evaluate the hay, and
to evaluate the technique of evaluat-
ing the hay. We will consider only the
first objective here.

We fed the hay individually to
identical twin (1959) and nonrelated
(1960) growing dairy heifers. Each
animal on a feeding trial consumed
several hays and the evaluation was
based on how much each animal con-
sumed per 100 pounds of body weight
per day. We did this because the
animals were of different weights.

In 1959 the consumption, as ex-
pressed above, was set at 100 percent
for the most palatable of the standard
hays and the consumption of other
hays was expressed as a percent of
100. Only one standard hay was used
in 1960 and it was also expressed as
100 percent for comparison purposes.

The results of the feeding trials did
not distinguish between the effective-
ness of any one hay conditioner and
so all conditioned hays will be con-
sidered as conditioned hay. The table
shows that, in general, in 1959 the
conditioned hay was drier when baled
than the nonconditioned hay, This
situation was true whether or not the
hay had been rained on. From the
work in 1959 it would appear to be

(Continued on page 20)
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ELECTRIC MOTORS

for Farm Automation

ARNOLD M. FLIKKE and WILLIAM A. JUNNILA

F YOU ARE BUYING EQUIP-

MENT to mechanize some of your
farm chores, seriously consider the
electrical aspects of these changes.
Proper planning may make the dif-
ference between mediocre and top
performance.

Many new machines are powered
by relatively large motors in com-
parison to those now on farms. Rural
service lines supply farms with single-
phase service at 120/240 volts. This
type of service limits the size of motor
that you can use on a farmstead with-
out the power supplier making
changes in his equipment to provide
more power. If you happen to have
three-phase power on your farm, this
problem is not as serious. Three-phase
motors and equipment are simpler in
construction, and the wiring problem
is not so great when larger motors are
put 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 the motor. The cost of
this arrangement usually equals the
cost of a single-phase motor. As farm-
ers continue to increase their use of
electrical energy more three-phase
lines will become economical, but this
is some time in the future.

An Electric Motor’s Job

An electric motor must start the
machine to which it is connected, ac-
celerate it to operating speed, and
then maintain this speed. It must do
this without blowing fuses or over-
heating the motor. In addition the
motor may have to operate under
adverse conditions of temperature,
dust and dirt, poor lubrication, and
often overloading. Thus, this motor
must be selected on the basis of its
design features not because it uses
electricity.

Arnold M. Flikke is an associate professor in
the Department of Agricultural Engineering and
William A. Junnila is an Agricultural Engineer,
Farm Electrification Research Branch, ARS, USDA.
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People, however, are great shoppers.
Often they replace standard motors
with second-hand ones which do not
match the needs of the piece of equip-
ment. Farm jobs are difficult ones and
an electric motor must be built with
a lot of copper and good steel for lami-
nations to handle it properly. In all
cases you get what you pay for.

We measure the performance of an
electric motor in terms of the fol-
Jowing:

1. Starting torque—a measure of
the ability of the motor to start a load
from a standstill.

2. Pullup torque—an indication of
the motor’s ability to bring the ma-
chine up to operating speed.

3. Breakdown torque—reflects the
ability of a motor to handle an over-

load.

4. Maximum temperature rise—the
motor insulation will not fail and it
can be expected to operate normally
when the warmest spot is at the tem-
perature indicated by room tempera-
ture plus the degrees rise stamped on
the nameplate.

5. Time rating—an indication of
how long a motor can carry a full load
without overheating, A motor marked
“Cont” can carry its rated load con-
tinuously and not exceed the rated
temperature rise.

6. Service factor is a statement of
the motor’s ability to withstand heat-
ing due to overloads and still give a
satisfactory life. This factor permits
periodic overload but should not be
considered in selecting motor size,
only type.

7. Bearings—two types are avail-
able, sleeve or ball bearings. In gen-
eral, sleeve bearings work best when
the shaft is parallel to the floor. If the
motor is to be used in any other posi-
tion, ball bearings able to take the
thrust loads should be selected. Larger
motors are usually equipped with ball

bearings, but take care to learn the
type of bearing and its method of
lubrication when selecting a motor.

Selecting Motors for Specific
Jobs
Silo Unloader

A high starting torque is needed if
the auger or chain is imbeded in the
silage. A high pullup torque is re-
quired to bring the mechanism up to
speed, and a high breakdown torque
is necessary to handle the overload
conditions that frequently occur. The
air temperatures are normally low
which makes the lubricant stiff and
the machine hard to turn over. The
motor may be covered with snow or
even ice and silage particles may be
drawn into the motor if the ventilation
openings are not covered. Well built
repulsion start-induction run motors
have performed satisfactorily for silo
unloaders. Capacitor motors can do
the job but require greater starting
currents. The amount of silage han-
dled each day determines the need for
type of time rating.

Bunk Feeders

Here the load on the motor builds
up as the bunk fills. Thus the starting
requirements are not excessive. The
capacitor motor has performed well in
feeder uses. Heavy machinery or long
service runs may warrant the use of a
repulsion start-induction run motor.

(Continued on page 16)
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ELECTRIC MOTORS—
(Continued from page 12)
Drying Fans

The load builds up as the fan speed
increases and is fairly constant when
running at rated speed. Again the ca-
pacitor motor works well. A continu-
ous duty cycle is needed, since the
motor will operate for long periods of
time.

Feed Grinding

This is a load similar to drying fans,
and capacitor motors will work well.
Be sure to select a motor that is dust-
proof and has ample cooling surfaces.

Wiring for Electric Motors

A farm tractor comes as a complete
package from one manufacturer who
is responsible for its performance. The
operation of an electric motor, how-
ever, depends on the equipment and
services of many people and com-
panies.

The power supplier is concerned
with the operation of electric equip-
ment that places greater loads on their
lines and transformers. Notify them
when yeou add large power units.
Often they are last to be notified and
then only when trouble occurs. The
rural power use adviser can judge the
condition of your entire farm service
and suggest changes in their equip-
ment as well as in the farmstead
wiring. Little or nothing is said about
required wire sizes at the time of
purchasing the motor. Wire sizes are
selected on the basis of allowable volt-
age drop, current, and length of wire.
Proper voltage is very important. A
20 percent voltage drop decreases the
torque of a motor 36 percent. The
way to control voltage drop is to select
the proper wire size. The table will
help you select the correct wire size.

Local electricians do most of the
rewiring for new installations. Show
or provide them with the nameplate
data from the motor before selecting
the wire sizes. There are many types
and makes of motors on the market
today and their operating and starting
currents vary.

Overload Protection

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

16

Wire sizes for outdoor feeders for electric motors

With this overhead distance (feet)

Line amps HP* 0-50 50-100  100-150 150-200  200-250 250-300 300-350
Select this wire size (gauge) Type WP

120 V.

5.8 Ya 10 10 10 10 10 10 10

9.8 Y 10 10 10 10 10 8 8
13.8 % 10 10 10 10 8 8 8
16 1 10 10 10 8 8 6 6
240V,

2.9 Ya 10 10 10 10 10 10 10

4.9 Te 10 10 10 10 10 10 10

6.9 Y% 10 10 10 10 10 10 10

8 1§ 10 10 10 10 10 10 10
10 1% 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 3 10 10 8 6 6 4 4
40 T% 10 8 6 4 4 2 2
50 10 10 8 4 4 2 2 1

* Consult nameplate for current rating of motor. Some models draw more current

than horsepower rating indicates.

NOTE: Conductors in unsupported overhead spans greater than 50 feet should not be

less than No. 8 wire.

However, the more one demands from
a motor, the more current it requires.
Increased currents cause heating of
the motor. Since overheating is a
motor’s greatest enemy, protective de-
vices must be provided to prevent
continuous overloading. A motor will
always try to handle the imposed load,
so current limiting devices work best.
These devices are selected to limit the
maximum current to 1.25 times the
nameplate rating. Single-phase motors
require high starting currents, thus
time-delay features must be supplied.
These devices will permit the motor
to start, but will open the circuit on
continuous overloads.

The selection of overload protection
depends on the horsepower rating of
the motor and the manner in which
the operation is to be controlled. The
best source of information is the
dealer or local power supplier. Re-
member that circuit protection will
not protect a motor.

The rigorous 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-
tenance.

RED RIVER VALLEY—

(Continued from page 15)

tends to build up the supply of avail-
able nitrogen by incorporating a high
nitrogen legume like sweet clover into
the soils. Then, by fallowing, condi-
tions are made favorable for micro-
organisms which act on soil organic
matter liberating nitrogen. Under
these conditions little or no additional
nitrogen 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.

The fact that the soils of the Valley
are productive should not induce 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 must take neces-
sary measures to maintain the fertility,
organic matter content, and structure
of these soils that they may still be
productive for generations to come.,
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Do Our Soils Need

Trace Elements?

J. M. MACGREGOR

O MINNESOTA SOILS need
trace elements?

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

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

It isn’t possible for the University
of Minnesota Agricultural Experiment
Station to locate experiments or to test
soils on every field in all parts of the
state—and soil nutrient needs vary
widely, even within each field. There-
fore, it is impossible to make definite
statements on the exact nutrient 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 been beneficial
on rutabagas grown in Pine County for
at least 30 years. While isolated al-
falfa plants in several locations of the
state have indicated possible boron
defiency, it was not until 1960 that
considerable areas of alfalfa in Aitkin,
Mille Lacs, and Kanabec Counties
began to show some boron deficiency
symptoms.

A wet spring followed by a dry
summer was especially favorable for
this development in 1960. Transverse
(crosswise) cracking of celery stems
growing on some peat soils—char-
acteristic of boron deficiency—has
been observed occasionally.

On most Minnesota soils, however,
applying boron has been of little ad-
vantage in crop production.

Copper has not been noticeably
beneficial to crops on Minnesota soils.

J. M. MacGregor is a professor in the Depart-
ment of Soils.
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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-
falfa, and some horticultural crops
have shown no noticeable effect on
plant growth.

Iron deficiency is frequently ob-
served in late June on some varieties
of soybeans and on flax growing in
spotted areas of high lime soils in
western Minnesota. Many horticul-
tural species and trees and shrubs are
also affected with this yellowing
(chlorosis) of the foliage. This may
be corrected with repeated dilute iron
sulfate sprays. The application of
some forms of chelated iron to the soil
adjacent to the affected plant 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 County.

Chlorine—No deficiency of this ele-
ment has been reported, and it is
added as a constituent of most potash
fertilizer sold in Minnesota.

RED CLOVER—
(Continued from page 18)

fication of these varieties for resistance
to three important diseases is given
in table 5. Again the disease resistance
of Lakeland and Dollard is shown.

Seed Supplies

1960 was a good seed year for red
clover. Minnesota seed production of
4,180,000 pounds was up 16 percent
over last year and the national trend
was similar. In the U.S. much seed was
carried over from 1959; and nation-
ally the available supply of 126,410,-
000 pounds is 19 percent more than in
1959 and 10-12 percent above the

1949-58 average. Thus the retail price
will favor the consumer and in the
past this has led to an increase in red
clover acreage.

Visible supply of certified Dollard
seed is around 300,000 pounds. A like
amount supplied all the demand last
year but this was before farmers were
tully informed of the distinct advan-
tages of Dollard. There will be enough
foundation Lakeland for seed growers
in 1961, but it will probably be 1962
or 1963 before any quantity of Lake-
land appears on the retail market.

PRODUCTION RESEARCH—

(Continued from page 14)

varieties of farm crops helps relieve
the cost-price squeeze.

A principal objective of such breed-
ing is to develop varieties that will
help stabilize production, thus helping
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-
production of agricultural crops in the
U.S., the problem of profitable pro-
duction on the individual farm is 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 prod-
ucts. Statistics indicate that over two-
thirds of the human population of the
world suffer from lack of adequate
nourishment,” Christensen added.

He points out that a single experi-
ment may involve years of both basic
and practical investigations.

DUTCH ELM DISEASE—
(Continued from page 19)

Minneapolis-St.  Paul
area first.

“In Wisconsin it was estimated that
the fungus had been present for about
3 years prior to its discovery in the
Milwaukee area. It is possible that
the fungus has been in Minnesota be-
fore being found this spring in St.
Paul.”

metropolitan



PLANT TISSUE CULTURE—

(Continued from 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 altered.

We hope some day to grow some
of these obligate parasites on an arti-
ficial medium in the absence of living
plant cells so that they may be studied
even more fully. There already have
been reports that this approach has
been successful with some rusts.

Applications of Tissue Culture

One practical application of tissue
culture is in the elimination of viruses
from plants. Plant pathologists have
found that the stem tips are usually
not infected, so in order to stop the
buildup of viruses, they culture the
tips, from which grow new plants.
These can then be propagated, start-
ing a new virus-free stock.

The use of tissue culture in agricul-
tural botany has been mainly to study
the relationship of nutrition to the
structural development of plant
organs.

Not only have vegetative organs,
such as root and stem tips, been cul-
tured on artificial media, but attempts
have also been made to grow repro-
ductive structures in this manner. The
embryos of many plants, when re-
moved from the fruit bearing them,
will grow on artificial media into
young seedlings if the embryos have
passed a certain stage of development.
Scientists have not yvet been able to
grow very young embryos from all
plants.

In the case of tomatoes we have
succeeded in growing the young fruit
(containing the embryos) in a test
tube through all stages from fertiliza-
tion to ripe fruit.

On the other hand, 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 1 week, unless the plant
hormones, indoleacetic acid, gibberel-
lic acid, and kinetin, are added. These
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substances may maintain the life of
the pod for as long as 3 weeks. Some
times embryos, although only partial-
ly developed, will begin to grow into
seedlings while still attached to the
wall of the pod. This is shown in
figure 2.

To make possible a longer “life
span” on artificial media we must dis-
cover other, presently unknown,
growth factors which would allow the
pod to reach maturity. The discovery
of these “growth factors” should help

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

There are many and varied experi-
ments being made and being planned
which depend upon tissue cultures.
This technique is an essential tool in
solving perplexing fundamental ques-
tions. In addition, knowledge that
scientists gain from its use can also
be applied to current problems in
agriculture, resulting in practical
benefits to the farmer in the future.

SUBSOIL FERTILITY—

(Continued from page 7)

of Nicollet soils will benefit legume
stands and the roots eventually will
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-
mended on Barnes soils.

Phosphorus Content

The distribution of extractable phos-
phorus content in the subsoils of these
four soil series (figure 2) illustrates
the importance of subsoil fertility. 1t
seems that much of the difference be-
tween these soils in phosphorus status
is related to soil pH. At high pH
values, calcium is apparently fixing

phosphorus, thus making it less ex-
tractable as indicated by the Barnes
and Nicollet series. On the other hand,
at low pH values more phosphorus is
extracted from the subsoil. The Fay-
ette and Hayden soils are in this
category.

Finally

Crops may not give yield increases
when fertilized because of high sub-
soil fertility, even though soil test
values on samples from the plow layer
are low. In other cases, nutrient con-
tent of some subsoils may be so low
that plants have to draw the nutrients
exclusively from the surface soil. In-
formation on subsoil fertility assures
better recommendations by consider-
ing the entire soil instead of just the
plow layer.

EXTRACTABLE PHOSPHORUS (parts per 2 million)
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Fig. 2. This graph shows the distribution of extractable phosphorus in the subsoils of
different soil series in Minnesota (determined by Bray’s No. 1 method).
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FEDERAL BEEF GRADES—

(Continued from page 9)

factor they consider when selecting
beef. The list follows:

Selection factor Percent checking

PriCe oo 44
(375) [y RS NN . RN <

Recommendation of
butcher .. 119
Degree of fat . - 20.3
Bone content ... 1.5
Grade ....ocisireisirisisins 30D
Reputation of store ............. 8.9
Marbling NS 1
100.0

Those using grades as a purchasing
criteria correctly identified proportion-
ately more federal grades than those
using other selection factors (except
marbling ). About 12 percent of those
using grades as the criteria, however,
could not identify any of the federal
grades and 30 percent were able to
identify only one grade, usually
Choice.

In general, those using color, price,
bone content, and degree of fat as
choice criteria were predominantly
from lower income brackets. Marbling,
grade, recommendation of butcher,
and reputation of the store were used
as selection factors mostly by people
with higher incomes.

Conclusion

The people responding to this sur-
vey had a serious lack of knowledge
concerning federal beef grades. Part
of the reason may be that meat pro-
cessors and retailers provide their own
brand names on beef of varying qual-
ity characteristics. These terms tend
to confuse consumers.

Most of the responsibility for this
lack of knowledge is on the consumers
themselves. There are extensive edu-
cational materials available on federal
grades for food products. Efforts are
periodically made through news media
to inform the consumer of federal
gradings. Perhaps these educational
efforts should be expanded.

As long as the language of federal
grades is unknown to the consumers,
they must rely on retailers and whole-
salers to translate their desires into
the language of grading. Much of the
flavor, however, may be lost in the
translation.
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| Minnesota's Men of Science

Editor’s Note—This is the thirty-fifth in a series of articles intro-
ducing scientists of the University of Minnesota Institute of Agriculture.

For the information it needs to operate on a scientific basis, Minnesota’s
rapidly changing poultry industry relies on the research and teaching carried
on by Elton L. Johnson and his staff at the University of Minnesota.

Johnson has been head of the poultry husbandry department at the
University since June 1953.

He came to Minnesota from [owa State University,
where he served as a staff member for 5 years. At
Towa he became well known in his field as a result
of his supervision of poultry nutrition research.

Under Johnson’s direction, the University cf Minne-
sota poultry husbandry department has grown to be
one of the top 10 such departments in the United
States in staff and facilities.

Minnesota was one of the first stations in the U. S,
to work on inbreeding in poultry, and its effects on
production traits continue to be among the primary
objectives of the poultry genetics research program.

ELTON L. JOHNSON The Minnesota poultry department was one of the

first in the nation to initiate a research program in
poultry products technology with a full-time staff member in charge.

Outstanding at Minnesota has been protein and amino acid work with
turkeys and work on the nutritional and physiological aspects of aortic rupture
in turkeys.

Practical turkey feeding experiments at the Northwest Experiment Station
Crookston, have attracted national attention. It was discovered in the St. Paui
Campus laboratories that feeding arasan-treated corn resulted in a disease
similar to a condition that causes tremendous losses to Minnesota poultrymen.

Poultry nutrition research projects at St. Paul, Rosemount, and Crookston
include studies with starting, growing, laying, and breeding chickens and
turkeys. L

A native of Colorado, Johnson received his B.S. degree in 1940 from
Oklahoma State College, his M.S. in 1942, and his Ph.D. in 1948, both from
Purdue University. He has also served as federal-state egg inspector at Tulsa
Oklahoma, and as an assistant in poultry and agricultural chemistry at Purduei

During World War II, Johnson served 4 years in the U, S. Army, primarily
as an administrative officer in the medical service corps. ’

He has contributed more than 100 papers to technical journals and semi-
technical and other industry publications. Most of the papers deal with nutri-
tion and feeding. He has been active in several professional societies, including
the Poultry Science Association, American Institute of Nutrition, Sigma Xi
Gamma Sigma Delta, the American Society of Animal Production, and thé
Iowa Academy of Science. Since joining the University of Minnesota staff
he has served as president of both the Minnesota Poultry Improvement Board

~and the Minnesota Poultry Industry Council.

Johnson is a popular speaker on poultry nutrition and management prob-
lems. In June-July 1960, he went on a 6-weeks mission for the Soybean Council
of America, speaking in Italy, Israel, and Spain.
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Problems of Testing Chemically
Treated Foods and Feeds

M. O. SCHULTZE

Agriculture today is trying to attain
an ideal in producing its commodities.
This ideal is usually more a concept
than a tangible reality. Usually this
concept is expressed in such terms as
maximum yield, usefulness of the
product, nutritional value, appearance,
flavor, keeping quality, cost of pro-
duction, and a variety of other attri-
butes.

To attain this ideal the producer
and the processor are using ever-
increasing amounts and varieties of
chemicals during production, proces-
sing, and storage. The purpose of such
chemical treatment is two-fold:

1. To prevent loss or undesirable
changes in the products;

2. To induce desirable changes.

The success of this practice can
perhaps be visualized best if we con-
sider what would happen to the quan-
tity and quality of our agricultural
production if we would suddenly stop
using all weed killers, pesticides, fer-
tilizers, antioxidants, flavoring 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 and expansion
in the use of agricultural chemicals
have come serious and vexing prob-
lems which must be evaluated ration-
ally and without prejudice. Many of
the chemicals we have used and now
use frequently have unsuspected and
unknown but great biological activity
—otherwise they could not do the job
they do. If these chemicals come into
contact with agricultural products
they will likely also come into contact
with man and his animals. What pro-
tection do we have against possible
harmful effects caused by chemical
residues in, chemical additives to, or
chemical processing of food for man
and animals?

Congress; the Food and Drug Ad-
ministration; Public Health authori-
ties; the food, pharmaceutical, and

M. O. Schultze is a professor in the Department
of Agricultural Biochemistry.
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chemical industries; and many scien-
tists in and outside these organizations
have struggled with this problem for
many years. Here, too, an ideal situa-
tion, which everyone surely would
support, has been used as the desired
goal. This is that no food or feed shall
contain enough of an added chemical
compound to cause harm or injury to
man or animals. If we accept this idea,
then 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 permissible con-
centration in foeds have been promul-
gated on the premise that more than
these amounts might be harmful. Real-
istic enforcement of such regulations
implies that there are valid chemical
or other tests. In many instances we
have such tests; in others the available
tests are not sensitive or specific
enough to give meaningful results.

If chemical tests are not reliable
indices of safety of chemically treated
foods, should we use biological tests
in which the wholesomeness of a prod-
uct is tested by feeding it to animals?
Although the biological test for safety
may appear to be the ultimate cri-
terion of judgment and is extensively
used, its results are not foolproof and
they often raise more questions than
they answer. What should be used as
an index of harmfulness, poor growth,
death of the animal, development of
specific abnormalities, or lesions?

Congress amended the Federal
Food, Drug and Cosmetic Act in 1958
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to provide that “No additive shall be
deemed safe if it is found to induce
cancer when ingested by man or ani-
mals . . .” There is no tolerance here;
any amount, huge or minute that will
cause cancer is disqualifying. Does
the choice of malignant growth as an
index of harm really have its intended
usefulness?

How much of a chemical must we
feed for how long to how many ani-
mals of which species before we have
reasonable assurance that it will not
cause cancer? Perhaps it will cause
death for other reasons before cancer
becomes apparent! Are we justified in
applying observations made on a rat
or a dog to man or the cow? We
know of some striking differences in
response of various species. What is
the relationship between the amounts
of a chemical compound required to
produce a toxic effect and the amounts
actually consumed with a foecd to
which this chemical has been added
during processing?

In many instances we have no satis-
factory answer for these questions.
We seldom know why a certain chem-
ical compound is actually toxic, how
it interferes with the chemistry of a
living cell, and what a living organism,
in turn, can do with the toxic com-
pound. We lack, in other words, the
fundamental knowledge needed to ar-
rive at sound decisions. As in many
other affairs, we must for the time
being continue to accept, with chemi-
cally treated foods, “calculated risks”
without having a basis for making the
calculations. This is not a comfortable
nor a sound situation. Through sup-
port of more fundamental research,
not of “more testing” we can provide
a sound foundation from which valid
conclusions can be drawn. Broad un-
derstanding and support of this prob-
lem are prerequisites for its solution.
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