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Minnesota's� 

Men of Science� 

Editor 's Note-This is the eighteenth in a 
series of articles introducing scientists of 
the Un iversity's Institute of Agriculture. 
Here w e present J . J . Christensen. head of 
the P lant Pathology and Botany Depart

ment. J. J. Christensen 

Whether it be fighting rusts of cereal grains, directing th e 
work of a gro up of h ighly trained scientists, or playing Santa 
Cla us at Ch r istmas pa rties for neighborhood children, J . J . 
Christensen has won widespread respect an d admiration. As 
head of the P lant P athology Depar tment he is responsible for 
the constant fight against the inroads of diseases that, un
noticed and neglected, coul d spell ruin to Minnesota farmers. 

Dr . Christensen has headed the department since 1953 when 
he succeeded E. C. Stakman. Even before that time he had 
directed the work of the department for long periods while 
Stakman was carrying on his world-wide rust work. 

Dr. Christensen, a native of Hutchinson, Minnesota, received 
B.S., M.S., and P h.D. degrees from the University of Minnesota. 
He taught rural school briefly at Mercer, North Dakota. After 
serving in the medical department of the U. S. Army in World 
War I, he was field agent for the Federal Horticulture Board 
and State Potato Inspector. He was named instructor in plant 
pathology at Minnesota in 1920. He advanced through th e ranks 
to become a full professor in 1938. 

Dr. Christensen's distinguished career has included a year's 
furlough in 1929-30 for study in Eur ope as a Guggenheim 
Memorial Fellow. In 1950 he spent four months as a plant 
pathologist in J apan with the Natural Resources Secti on under 
the supreme com ma nder for the Allied P ower s. 

As a result of his work in analyzing an d evaluating disease 
problems in production and storage of J apanese food crops, he 
was made an honorary member of the J apanese Phytopatho
log ical Society. 

He was on a six-week leave from December 1950 to January 
1951 to study diseases of cereal plants in Latin America and 
Mexico in relation to crop improvement in the United States 
at� the request of the U. S. Department of Agriculture. He re
turned to Mexico for a month in the fall of 1951 as a scientific 
adviser in connection with the Rockefeller Foundation pro
gram. 

Dr. Christensen is a member of many scientific and honorary 
societies. He has served as associate editor of the journal Phy
topathology and as president of the American P hytopathologi
cal Soc iety. He was a member of the advisory committee of the 
Biological Branch of the U. S. Army Chemical Corps in 1946-48. 

The Northwest Cr op Improvement Association named him 
an Honorary Seed Grower in 1948. He is the author of approxi
mately 75 pamphl ets and articles in professional publications, 
as well as chapters in various scientific books. 
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Are (join!! Modern 
LEON C. SNYDER, RICHARD J. STADTHERR, RICHARD E. WIDMER, ROBERT A. PHILLIPS 

THE SHIFT toward the one-story 
ranch style of home has brought 

with it sweeping changes in home 
landscaping. Shrubs such as lilac, 
honeysuckle, and vanhoutte spirea
once us ed to hide the high founda
tions of older homes-are no longer 
need ed for foundation plantings. 
Larg e trees like the American elm 
are no longer in scale with the mod
ern home and grounds. The need now 
is for small , compact shrubs and 
small- to medium-sized trees. 

An active project of testing and 
breeding woody ornamentals was 
st arted by the University of Minne
sot a Department of Horticulture in 
the spring of 1954 to help solve this 
need. To date, over 600 species and 
varieties have been obtained for test, 
including cotoneaster, viburnum, dog
wood, forsythia, lilac, honeysuckle, 
caragana , hawthorn, cr ab apple , bar
berry, redbud, azalea, rhododendron, 
holly, boxwood, deutzia, weigela, and 
Japanese quince to mention but a 
few. 

One of the aims of the program is 
to make available to Minnesota gar
deners such desirable ornamentals as 
redbuds, azaleas, forsythias, daphnes, 
and magnolias . These varieties, as 
propagated by Eastern and Southern 
nurseries, are not hardy under Min
nesota conditions, but we hope to de
velop some that ar e. 

Leon C. Snyder is head and professor, Richard 
J. Stadtherr is research fello w , Richard E. Widmer 
is instructor, and Robert A. Phillips is assistant 
professor, Department of Horticulture . 
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Ornamentals found desirable will 
be made available through local nurs
eries as quickly as they have been 
adequately tested . An active breed
ing program for azaleas, weigelas, 
forsy th ias, flowering crabapples, and 
redbuds will keep pace with the test
ing. We al so hope to fin d superior 
selections of the gray and pagoda dog
woods, nannyberry, highbush cran
berry, scarlet elder, red maple, showy 
mountain ash , and winterberry. 

Since many of the materials must 
be started from seed or cuttings, an 
active program of plant propagation 
is developing. New techniques are 
being developed that will be of great 
benefit to the nursery industry . 

Actually the present project con
tinues important work done in the 
past by members of the Horticulture 
Department and Extension specialists . 

For example, the late Dr. L. E. 
Longley made many crosses of flow
ering crabapples, and some of his 
selections are considered to be supe
rior to any now offered for sale. One 
of these, 6C, will be introduced as 
soon as nurserymen can build up a 
sufficien t stock of it. 

The Flame crabapple and the New
port plum are other well known orna
mentals developed by the department. 

Try These Ornamentals 

The following are recommended 
for trial: 

Japanese Tree Lilac, Syringa aniu
reusis japollica. A sm all tree with year-

around beauty for specimen planting. 
Grown to a single stem, it is a grace
ful , small, rounded t ree up to 30 feet 
tall . Grown with multiple st ems, it is 
a large shrub valuable for wind
breaks or scr een ing borders. Requires 
little p runing. Flowers are delicate, 
creamy-w hite, and fragrant, borne in 
large clusters . The last lilac to flower, 
blooming from mid-June to late June. 
Provides w inter color and interest 
with cherrylike bark of the older 

(Continued on page 7) 

Japanese Tree Lilac 
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The New Look Shortenings Illla� 

O. S. PRIVETT and W. O. LUNDBERG 

Here two University of Minnesota scientists discuss the devel
opment of shortenings and the discovery of a new process that 

promises to help lard make a further comeback in its competition 

with other shortenings. This discovery may enable lard produced 
by our swine growers to again become an important baking 

product in the home. 

...................................... .~ 

THERE is little resemblance be
tween today's an imal and vege

table sho r tenings and the farm-ren
dered lard our grandparen ts used 
ye ars ago. Som e folks still m ay prefer 
the dis t inctive odo r and flav or of 
fr eshly rendered but otherwise un
processed lard, but presen t-day 
housewives use li t tl e of it. Shorten
ings now are the produc ts of a highly 
compe titi ve, te chnical indust ry . 

The big trend tow ard mo de rn types 
of shortening began during Worl d 
War I with th e introduction of the 
hyd rogenation process. By this proc
ess , cottonseed, peanut, soybean, fish , 
and whale oils could be harden ed and 
m ad e in to products resembling lard. 

Grad ually, with the introduction of 
add itio nal processing m ethods, the 
new shor tenings became popular. 
They were m ore bl and in odor and 
flav or, whiter, m ore uniform in com 
position and quality, and had better 
keepin g quali ti es than la rd. By 1930, 
hydrogenated shortenings had largely 
replaced lard for hom e baking, ex
cept for p ie crusts. And now our 
present "t ail or -made" shortenings are 
the re sults of con tinui ng in tensive 
scientific r esearch aim ed at provi din g 
even b etter products for the hom e
m ak er and commercial baker . 

New Processes Help 

New equ ipmen t and processes for 
improving oils or fa ts befor e and 
after hydrogen ation have also been 
dev eloped . These include the follow
in g: 

O. S. Privett is a ssociate professor of agricul
tural bi ochemistry a n d W. O. Lundb erg is pro
fessor of agricultural biochemistry a nd dir ec tor 
of the Hormel lnstilute. 

Refining processes for raw or crude 
oils which re move certai n impurities 
and som e u ndesirabl e odors and 
flavors. Th is pretreatment to produce 
a cle ar oil w as necessary for efficien t 
and uniform hydrogenation. 

Deodorizing processes which re
m ove residual undesired flavors and 
odors as well as mo st of the free fatty 
acids. These free fatty acids are virtu
ally odo rless and ta steless, but they 
impair keeping qualities and cause 
the fat to smoke more readily when 
heated. Modern deodorizing uni ts can 
operate continuously and can treat 
abou t 5,000 pounds of shortening an 
hour . 

Cooling and creaming precesses. 
After d eodorization, the liquid short
ening generally is put through a vo t a
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Test cakes made wilh (top to boltom) commer
cial high.ratio shortening. lard plus Hormel 

Institute emulsifier. prime steam lard. 

tor. This mach ine cools and creams it 
into a pure white, plastic solid, essen
tially the form in whic h we buy it at 
th e store. How ever, before the prod
uct is ready for market, it is tem
pered for about 48 hou rs at about 
85 " F. This is very important to de 
ve lop the desired final consist ency. 

New Substances Improve� 
Shortenings� 

In recent years, various substances 
have been added to the shortening 
during manufacture. These include 
an tioxidants, which give longer pro
tection again ranci dity (modern short
eni ngs se ldom require refr igerat ion ) 
and emulsifiers, which provide better 
leavening. 

Shorte ning's leavening function is 
very important in cakes, breads, and 
other baked products. Good leav en ing 
means not on ly good cake vo lu me 
but, also, fine-grained and even
grai ne d cakes. Shorten ings that con 
tain suc h emulsi fiers are known as 
"high-ratio" or "super-glycerinated" 
shor ten ings, because they pe rmit a 
high ratio of sugar to flou r in the 
cake formula . 

All·Purpose Shortenings 

However, today's emulsifiers cau se 
a shorten ing to smoke excessively 
when it is used as a cooking fat , as in 
de ep-fat frying . He nce, there has 
been developed an "all -pu rpose" 
shorte ning that may be used as a 
cook in g fat and in some types of 
baked good s where leaven ing action 
is not as impor tan t. The "all-purpose" 
shorteni ng does not contain emul si
fiers and usually is hydrogen ated in 
a somewhat different m anner. 

Special shorte ni ngs also are avail
able wh ich have ph ysical characteris
tic s and stability toward rancidity 
that m ake them particularly useful 
for mak ing cracker s and biscuits . 

Thus, m odern shortenings are sci 
entifically dev eloped produc ts de
sig ne d to give the best r esults in the 
products in which they a re used . 
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We eoflteullck of£ard� 
The Comeback of Lard 

The increase in hog produc tio n du r
ing the past ten years has caused ex
cess production of la rd. As a result 
the meat packing ind us try has sought 
to r egain som e of the lost lard m ar
ket. At present, con centrated effor ts 
are being made to develop shortening 
from lard that will help la rd compe te 
better with other fats and oils. 

The advances made by vegetable 
shor ten ing producers plus the fact 
that lard is a high quality st arting 
material have helped these effor ts to 
the benefit of both the consumer and 
the meat packing industry. 

An important advance was the p ro
duction of bleached and deodorized 
lard with quality and uniformity con
troll ed by precision inst r um en ts such 
as the penetrometer. This ins trument 
determines whether or not a large 
sample m ust be blended w ith harder 
or soft er fat to meet the hom emaker 's 
critical standards . Such lard is used 
chiefly as cook ing fat, because of its 
great resist anc e to sm ok ing, and in 
som e special pa st ry products, such as 
pie crust. 

Producers Tackle Problem 

For a time, however, lard producers 
were stymied in their attempts to 
develop good all -purpose and cake 
shor tenings from lard. Lard tended to 
solid ify in large, coarse crystals, giv
ing a weak dough. The same prop
erty, on the other hand, is responsible 
for lard 's "par excellence" in the 
making of tender, flaky pie crusts. 
The usual preconditioning t reatments 
effective on ve getable oil sho r ten ings 
(except hydrogenation) di d not help. 
Adding emulsifiers to improve lard's 
cake-making properties, in which it 
ran ks well below hyd rogen ated veg e
table shorten ings, was not ve ry suc
cessful la rge ly because of this ten
dency. 

Research sho we d that the crystal
formi ng habits of lard could be modi
fied b y a m ild heat treatmen t in the 
presence of certain catalytic agents. 
The natu re of the changes is so minor 
that it still is not thoroughly un
derstood. Partial hydrogenation also 
modifies lard and gives excell ent 
shorten ings, equaling those produced 
from vegetable and fish oils for many 

VOL. XIII , No . 1-OCTOBER 1955 

The Hormel Institute 
The Harmel Institute, Austin, is a part of the University of 

Minnesota. It was established in 1942 as a research unit of the 
Graduate School of the University by an agreement between the 
Hormel Foundatio n, founded by the late Jay C. Harmel, and the 
Board of Regen ts of the University. 

The Hormel F oundation has provided the Institute with re
search laborator ies and, in addition, provides financial support 
for the operation of much of its research. The Institute also re
ceives sup por t for many of its projects through grants-in-aid or 
con tracts from industries, government agencies , and research 
foundations . 

The Institute is under the general supervision of a board of 
five members. This consists of the Dean of the Graduate School, 
the Dean of the Institute of Agriculture, and one representative 
each from th e University fa culty on the Minneapolis campus, the 
Mayo Foundation, and the Hormel Foundation board. Th e activi

•� ties at Austin are under the immediate supervision of an execu
t ive director, W. O. Lundberg. 

The purpose of the Institu te is to conduct scient ific research 
aimed at either immediate or long-range improvement in the pro
duction and utilization of agricultural commodities. With its staff 
of approximately 50, the Institute currently is conducting about 
25 research projects in such areas as biochemistry, organic chem
istry, food technology, bacteriology, animal nutrition , and animal 
genet ics. 

Ever since its founding, an important branch of activities has 
been re search related to the utilization of animal and vegetable 
fats and oils in both edible and inedible products. For some years, 
the authors of the accompanying article, Dr . O. S. Privett and Dr . 
W. O. Lundberg, have devoted part of their efforts to the develop
ment of improved shortenings from animal fats. Considerable 
progress has been made in this direction, as reported here. 

••••••••••••••••••••••••••• G•••••••••••••••••••••••••••••• 

uses. Especially important is the fact genated shorten ings and thus ca n be 
that these shorten ings remain solid used in cake recipes calling for high 
in the summer and yet reasonably ratios of sugar. 
soft in the winte r . Th ese new lard Untreated lard frequently en joys a 
shor ten ings also inc orporat e emulsi con siderable edge in pr ice over vege
fiers as efficiently as other hydro- (Continued on p age 7) 
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Welre JipJttillp� 
Virus Diseases of legumes� 

T. H. KING. M. F. KERNKAMP. T. P. REILING. and N. OSHIMA 

Red clover leaf infe cted with a virus, 

Do VIRUSES weaken red clover 
so that it is more su sceptible to 

winter injury? Is the st age of de
velopmen t a t which in fection occu rs 
importan t to the yield of canni ng 
pe as? Do viruses do mo re damage 
when working in combination? Do 
pe a varieties vary in suscept ib ili ty 
to various viru ses? 

The se a re the questions we are at 
tempting to solve in studies now go
ing on at th e University of Minne
sota. These experimen ts were begun 
after the b ig virus ep ide mic of 1952
the bl ack ye ar when ca nners of pe as 
saw their yield cut a t least 50 per 
cent in many fields. 

That year we examined 144 field s 
and found 95 in fected with virus di s
eas es . In addition, m an y of the other 
legumes such as red clover and sweet
clover were affected by viruses that 
ofte n lim ite d the production of a 
profitable cr op. 

Four Viruses Hit Peas 

We kn ew that at lea st four diff er
ent v ir uses in fect can ning peas and 
other legumino us plan ts like re d 
clover, a lf alfa, al sike, and sweet
clover in Min ne sota. Comm on pea 
mosa ic, bean virus 2, pea streak, and 
pea stun t seem to be th e m ost preva
lent and severe. 

All a t tack onl y legumes , m ay be 
trans mi t te d from pl ant to pl ant by 
aphids, and are not seed transm itted. 
Th ey differ fr om one another, how
ever, in the legumes that they affect, 

T. H . King and M . F. Kernkamp ar e ass ociat e 
profe sso rs and T. P. Reiling a n d N. Oshima a re 
research a ss ista n ts in p la n t pathology, 

the symptoms that they produce, and 
the effect on the ho st plant. 

As an example, in the red clover 
improvem ent program, the most 
valuable plants that had been se
lected tor further exper im ental work 
became infected with virus d iseases 
and many of them were killed. T hus 
the results of several years of work 
were lost. 

Since workers at the University of 
Wisconsin had d em onstrated that th e 
vein -mosa ic virus of red clover al so 
causes pea stun t , we decided to study 
the rel ationships of the viruses that 
affect canning peas and the other 
leg ume crops grown in Minnesota . 
During the winter of 1953 , cultures 
of vi r uses affecting ned clover were 
isolated and id entified as pea stun t, 
pea st re ak , commo n pea mo saic, and 
bean vi rus 2. These cultu res were 
used in th e studies on red clover and 
ca n n ing peas . 

Viruses Cut Canning Pea Yields 

In 1954 and 1955 , the P erfected 
Wales variety of canni ng peas was 
inoculated w ith single viruses and 
with combinatio ns of viruses when 
the plants were at approx imately the 
th ird, se venth, and eleventh nodes. 
The earlier the pea plant became in
fected , the low er the yield. Green 
vine weight, number of pods, and 
weight of pods were also reduced . 

Pea pods infected with pea st rea k virus. as 

compared wilh nonin fec ted pods at the left. 

The pea st r ea k virus was the most 
severe in red ucing yield because of 
it s ability to kill the plants prema
turely. How ever, each of th e four 
vi ruses can se r iously reduce yields 
under conditions that favor the dis
ease. 

Variet ies vary in their reaction to 
different diseases, an d our experi
ments showed that the same is true 
in regard to the virus diseases. All 
10 varieties te sted were su sceptible 
to pea stunt and pea streak, but only 
two of th e varieties were su sceptible 
to bean virus 2. 

Aphids Spread Virus Disease 

Test s were made with re d clover 
at the sam e time as the tests were 
mad e with peas. F ield plo ts were 
ar t ificia lly infected with the three 
viruses alone and with a mixture of 
th e three, and noninfected plots were 
used fo r comparison as checks. The 
object was to find out what the 
viruses would do to red clover. Would 
they reduce y ield, make the clover 
susceptible to wi nter killing or root 
rot, or cause any other sor t of in ju ry 
and damage? 

Unfortunate ly we couldn 't tell. 
These viruses are spread fr om plant 
to plant by aphids, and we were not 
able to prevent their spread from one 
plant to another. Consequently, the 
d ifferent v iruses became mixed up in 
all of the plots , and the check plots 
were just as severely in fected as the 
inoculated plots. 

Plants All Died 

Actually the pe rcentage of visibly 
infected pl ants in the fall of 1954 
ranged fr em 23 t o 81 in the various 
plots. Ev en though all the ch eck plot s 
bec am e infected we left th e nursery 
during the w inter of 1954-55. In April 
1955, when growth should have re
sumed , virtually all of the plants 
were dead. 

Another nursery some distance 
away had been planted in 1954 and 
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there was no virus infection in t his 
nursery. The plants survived the win ~rees nltd Shrubs Are (joiltg )1oderlt 
ter in ex cell en t condition and pro

(Con t inu ed from page 3) 
d uced a lmost a perfect stand in April 
1955. L ik ew ise, all of the other red 
clo ver planted on the Experiment 
Station farm or in the vic inity came 
through the winter in beautiful con
dit ion . Thus the only conclusion we 
can reach is that the virus infection 
killed the plants in the n ursery where 
the viruses became established. 

Natu r all y we cannot draw definite 
conclusions from these studies yet. 
But ne xt spring we will have the re 
sults of this yea r 's red clover inocu
lat ions and more information in re
gard to the overwintering hosts of 
these virus diseases. We also need 
further studies on the survival of 
mixtures of viruses in legumes and 
th e role aphids play in the spread and 
survival of these virus diseases. 

SHORTEN INGS 
(Con t inued from page 5) 

table oil s, but processing it into shor t
ening adds considerably to the cost. 

Recent research discoveries at 
the Hormel Institute. however. 
have made it appear possible to 
produce high-ratio shortenings of 
excellent quality at relatively 
low cost. These researches have 
produced an emulsifier that con
verts lard to as fine a cake short
ening as can be had without 
needing special processing other 
than deodorization to remove un
desirable odors and flavors. 

Examples of test cakes m ade w it h 
pr-im e steam lard, lard containi ng the 
emulsifier, an d a widely used hi gh
rati o vegetable shortening are shown 
on page 4. Since the action of the 
emulsifier is to give the dough the 
added strength needed to hold the 
volume of the raised cake, as well as 
to g ive a fine and eve n-gr ained struc
ture, it is evident that th is emulsifier 
ha s succeeded in lar d w here others 
gen erally have fai led. 

St ill to be developed is an all-pur
pose shortening from e ither vegetable 
oils or lard which will serve equally 
well for cakes or as a cooki ng oil. On 
the basis of progress now bein g made 
by research workers in the vegetable 
shor ten in g and lard-producing indus
tries, such a milestone cannot be far 
off . 
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branches and trunk and large pe r
sistent brown seed heads. 

Showy Mountain Ash. Serbus decora. 
Attractive, m edium -sized t r ee of 
about 40 feet. Com pou n d leaves, 
dense flower clusters, and bright 
orange-red fruits. 

Toba Hawthorn. a Crataegus hy
brid. Related to our native hawthorns 
but not so thorny. Many rich pink, 
slightly fragrant, long-lasting flowers, 
which keep their coloring until they 
drop. F lowers succeeded by bright 
red, medium-sized fruits w h ich last 
far into the winter. Tree small and 
ro unded-seldom growing as tall as 
the ornamental crabapples. 

Sungary Rockspray Cotoneaster. 
Cotoneaster racemiilora soouqorica. More 
attractive medium-sized shrub than 
Com mon Peking Cotoneaster. Pro
duces plant of about 6 or 7 feet with 
nice rounded shape. Leaves are small, 
ro und, and gr ayish-gr een . The white 
flowers that appear in June are 
showy, followed by profuse bright 
red berries. Outstanding for founda
t ion and border plantings. 

Lemoine Deutzia. Deut zia lemoinei. 
F lowers are attractive, starlike, white, 
forming pyramidal cl us ters . Plant 
grows 5 to 7 feet ta ll. Excellent for 
foundatio n or border plantings be 
cause of dense moundlike growth 
habit and small poi nted light-green 
leaves. 

Early Korean or Round-Leaf Gold
en Bell. Forsythia ouata . A 4 to 5 foot 
shrub that is a harbinger of spring. 
Bright, golden-yellow, be ll-shaped 
flowers li ter all y cover lon g, graceful 
branches. The hardiest forsy thia and 
t hus the one offering the greatest 
possibilities here. Occasionally starts 
growth so early in spring t hat flower 
buds are lost when warm days are 
followed by freezing weather. Useful 
in foundation or border plantings. 

Winterberry or Black Alder. fl ex 
certicillaia. Grows wild in m oist , acid 
soils-especially in northe rn Minne
sota. To lerant of shade but does best 
in full sunlight with ple nty of mo is
ture. Small, bright re d berries appear 
in September, contrasting markedly 
with bright green rugose leaves. Ber
ries persist into winter and provide 
food for birds. Sexes are separate, so 

a male shr ub is needed in order to 
have fruits on female shrubs. 

Prairie Al m on d. a hybrid species of 
Pruuus. Attractive, medium-sized bush 
that is smaller than the flowering 
plum, one of its parents. More grace
ful than the flowering plum, having 
finer branches and leaves. Flowers 
sl ightly smaller, less double, and 
lighter p ink, with a darker pink cen
ter. Flowers profuse, te nding to be 
earlier and longer last ing. Has red
dish, ro und, woolly fr uits in summer. 

St. Johnsworts. IIypericums. Flower 
on new wood and have a long bloom
ing season. One of best varieties is 
Henry St. Johnswort. Hypericum patu 
1lt11L henryi , which usually reaches a 
height of 2 to 3 feet. H as glossy green 
leaves on willowy brown branches. 
Clusters of golden ye llow, I Y.! to 2 
inch, five -petalled flowers appear 
from June until frost. Many fine, h air
like stamens near center of flower add 
much to it s attractiveness. Tops di e 
back over winter but new growth 
comes from the base. Recommended 
for foundat ion and bo rd er plantings. 

Dwarf Peashrub. Curaqana breoiiolui. 
Seldom grows more th an 2 feet tall. 
A rounded small sh r ub wi th graceful 
drooping or arching branches. Fine 
leaves look like evergreen needles . 

Dwarf Cranberrybush. Viburnum 
opulus nanum. One of the most out
standing new dwarf plants, h and
some, compact, and rounded. Seldom 
reaches more than 2 feet. Excellent 
plant for formal or informal hedge 
or for foundation planting . Dar k 
green, three-lobed leaf turns reddish 
or copper colored in fall. 

Henry St. Johnswort 
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Prepare Vonr OWN� 

CAKE MIX� 

ELAINE ASP and ISABEL NOBLE 

H ave you often wished you could 
make a cake from your own 

ingredients that would take only a 
short time to mi x and would be as 
high in quality and just as economi
cal as completely homemade cake? 

You can make such a cake using 
cake mix you make yourself and 
store on your kitchen shelf. When 
you make cake using this mix, you 
just add liquid, eggs, and flavoring; 
then mix and bake. 

The recipes for cake mix and for 
yellow cake made from the mix" 
given here were developed to yield 
high quality cake. Such a cake has 
certain character istics that are easy 
for you to recognize. The top crust 
is golden brown, uniform or only 
slightly uneven in color , dull or only 
slightly shiny, and not sticky. The 
cake is symmet rical in shape with a 
slightly rounded top. The interior has 
fine holes distributed evenly through
out and is uniform in color. High 
quality cake is tender and breaks 
easily but is not crumbly. The cake 
is sweet and has a pleasing flavor of 
well blended ingredients. 

Elaine Asp is former instructor and Isabel 
Noble is professor of foods. 

.. The cake mix and the recipes usIng it were 
developed on a cooperative project with the 
Home Economics Research Branch, Agricultural 
Research Service. United States Deoartment of 
Agriculture . as part of a study of the economy
of home food preparation. 

: You can make this cake mix. : 
• store it on your kitchen shelf. and • 
: have it ready to use for quick. : 
: high quality cakes. : 
•

The following recipe for cake mix 
will make high quality cake. 

CAKE MIX 

1% cups hydrogenated 3 tablespoons baking 
shortening powder (double act

6% cups cake flour ing) 
3 \12 cups sugar 1 tablespoon salt 

Measure the shortening and chill in refri
gerator while preparing remaining inqre
dients. Sift the cake flour. measure. and 
place in a large mixing bowl or pan. 
Measure the sugar. baking powder. and salt: 
place in the bowl or pan with the flour . 

Blend the dry ingredients with the de
tached motor and beaters of a stationary 
type electric mixer at low speed. a hand 
type electric mixer at medium speed, or a 
spoon by hand. 

Add the shortening and blend it with the 
dry ingredients. Use the stationary type mixer 
at low speed or the hand type electric mixer 
at medium speed for 2 to 2 1/ 2 minutes. or use a 
pastry blender by hand. Stop blending after 
1 minute and mix lightly by hand so all in
gredients are evenly mixed. The mixture 
should be fine and powdery and the fat 
evenly distributed when mixing has been 
completed. Do not overmix. Overmixing causes 
the mix to pack and stick together so it be · 
comes difficult to measure. 

Measure 4 cups of cake mix into each of 
three one-quart jars. being careful not to 
pack it into the measuring cup. Divide any 
remaining mix equally among the three jars. 
Each jar should contain at least 4 cups of 
mix. and may contain up to 4 '14 cups. Do 
not place more than 4114 cups of mix in any 
jar. Cover the jars tightly and store in a cool 
place on the kitchen shelf. 

Certain ingredients were used in 
this mix so that it would keep suc
cessfully on the kitchen shelf and 
yield high quality cakes after stor
age. Hydrogenated shortening was 
used because it has had stabilizers 
added which preserve the flavor dur
ing storage. This kind of fat also con
tains emulsifiers which make it com

bine in the cake batter easily an d 
help give cakes with fine, even
grained interiors. Double acting bak
ing powder was used because it loses 
very little leavening action when in 
contact with the other ingredients in 
the mix during storage . 

When these ingredients are used, 
this cake mix will keep 6-8 weeks in 
a cool place on the kitchen shelf. 
Cakes have been prepared from this 
mix after it has been stored for 8 
weeks under these conditions. The 
cakes were just as light, hi gh in vol
ume, and pleasing in flavor as those 
made from freshly prepared mi x . 

The following recipe gives the di
rections for using this cake mix in 
yellow cake. 

YELLOW CAKE 

4.4 1/ . cups cake mix I leaspoon vaniIla 
% cup milk 2 eggs 

Turn on oven. set at 350 degrees F. (325 
degrees F. for glass pans). Prepare two 8· or 
9·inch layer pans or one loaf pan 13 x 9 x 2 
inches. by either lining the bottoms with two 
layers of waxed paper cut slightly smaller 
than the bottoms of the pans, or by rubbing 
with fat and flouring lightly. 

Have all ingredients at room temperature. 
Empty one jar of cake mix (4 to 4 'A cups) 
into a 3· or 4-quart mixing bowl. Add % cup 
milk and the vanilla. Beat 2 minutes. Use 
medium or "cake" speed (1-2 speeds slower 
than middle number on dial) with the sta
tionary type mixer, high speed with the hand 
type electric mixer, or beat at a rate of 150 
strokes per minute by hand. 

Scrape batter from . sides and bottom of 
the bowl often during each mixing period. If 
beating is stopped during the mixing period. 
do not count time until beating is resumed. 

Add the eggs and beat 2 more minutes. 
The cake batter will be thick: do not add 
extra milk. Place the batter in the cake panes) . 

Bake the layers 25·35 minutes and the loaf 
cake 30-40 minutes. The cake is done when 
it springs back when touched lightly with a 
finger. Cool 5-10 minutes in the pan , then 
turn out onto a rack to cool. 

Spice Cake Varialion: Combine 1 teaspoon 
cinnamon, 'h teaspoon nutmeg. and 114 tee
spoon cloves with the cake mix before c dd
ing the liquid ingredients, Follow the dlr ec
tions just given for mixing. 

MINNESOTA FARM AND HOME SCIENCE 



LAND Vpur eues in tlte
INCOME 

LABOR eltpice pi erpps tlnd ,eivestpc/{� 

EACH FARMER must decide for 
himself what is the best combina

t ion of crops and livestock for his 
farm. There is no "best" combination 
for all, but there usually is for your 
individual farm. 

Records kept by farmers them
selves throw some light on the ques
tion . Their experience with dairy 
cattle, feeder cattle, and hogs can 
help you decide. 

Information has been supplied by 
farmers in the Southeast and the 
Southwest Minnesota Farm Manage
ment Services. These farmers are 
somewhat better than the average, 
but the comparisons between the 
crops are typical of the area. If you 
live in a different area, you may have 
to adjust the yields to your situation. 

First, consider the use of your land. 
Table 1 shows how much livestock 
these farmers produce per acre and 
what crops they need to provide an 
average ration. Stated another way, 
these farmers needed almost five 
acres to feed a dairy cow (with her 
young stock), almost two acres to 
finish one head of feeder cattle, or a 
scant half acre to raise a hog. 

Table 1. Crop and Livestock Production from 
One Acre in Southern Minnesota-1950-54 

Dairy Feeder 
Use 01 tillable land callIe callie Hoqs 

acres acres acres 
Corn , grain .........._........_.. .14 .49 .55 
Corn, sila g e ..._....-............- ~09 .09 
Oals ...._.................•.....•.•-.......... .17 .09 .39 
Hay and grass silage .31 .28 
Pasture .29 .05 .06 

Total 1.00 1.00 1.00 

Livestock per acre .216 341 526 
cows * poundst poundst 

Ilo Includes feed for young stock as well as 
cows. 

t Pound. 01 marketable stock produced. 

Next, consider costs (see table 2). 
The total costs are nearly the same 
for the three classes of livestock, but 
there are differences in what makes 

S. A. Engene is associate professor of agri
cultural economics. 
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s. A. ENGENE 

Table 2. Costs and Returns per Acre in 
Southern Minnesota-1951-53 

Dairy Feeder 
Item cattle cattle Hoqs 

Crop costs" .__.......-..._..•..........._.. $18 .30 $21.14 $ 18.92 
Commercial leed 5.18 8.53 15.78 
Other livestock costet 18.14 12.82 8 .31 

Total costs _....... . ........._ $41 .62 $42.49 $ 43.01 
Value produced ..........._......•. 87.05 96.33 102.10 

Return to land 
and labor _....... ............ $45.43 $53.84 $ 59.09 

• Costs, other than for labor and land, tor rais
ing crops shown in table l. 

t Costs other than lor land. labor. and fe ed . 

up these costs. For example, "out-of
pocket" costs for crop production are 
fairly high for feeder cattle; they use 
considerable corn and hay and little 
pasture. However, hog raisers have 
to buy some commercial feeds to help 
balance the home grown feeds, and 
they find other livestock costs high. 

Hogs produced the highest income 
per acre; dairy cattle the lowest. 
Dairy cattle al so used more than 
twice as much labor as hogs or feeder 
cattle, as shown in table 3. This labor 
includes only the work of raising and 
harvesting the crops and taking care 
of the livestock. 

These comparisons have been based 
on the rations actually fed on these 
farms and on the average yields ob
tained. The cropping system outlined 
for hogs probably would not maintain 
yields as well as those for dairy cattle 
and feeder cattle. In order to help 
hold yields up, you might want to 
increase the acreage of grasses and 
legumes. 

To see how this would affect the re
turns from hogs, let us assume that 
you put 30 per cent of your land into 
legumes and grasses, using what you 
need for pasture and plowing down 

Table 3. Hours of Labor per Acre in 
Southern Minnesota-1951-53 

Item 
Da iry 
cattle 

Feeder 
cattle Hoqs 

For producinq crops 4.6 6.2 5.5 
For livestock .................................... 26.1 7.2 8.9 

Total ........................... .. .. ................. 30.7 13.4 14.4 

the rest for green manure. An acre 
of land would then be used: 

Al acre for COIn 
.29 acre for oats 
.30 acre for pasture and qreen manure 

This would provide enough feed t o 
produce 392 pounds of hogs. Figures 
for hogs in table 2 then would be: 

Crop costs _ $16.56 
Commercial leed .._ _ _ _ .. 11.76 
Other livestock costs 6.19 

Total costs _ _ _ $34.51 
Value produced _............ 76.09 

Return to land and labor $41.58 

Even with this arrangement the re
turns from hogs would be almost as 
high as from dairy cattle, but not as 
high as from feeder cattle. Hogs, how
ever, would have a big advantage in 
labor requirements-only 10.7 ho urs 
per acre as compared with 30.7 for 
dairy cattle and 13.4 for feeder cattle. 

In the past few years, hogs and 
feeder cattle have given high returns 
and have helped to hold down the 
labor on farms . This partially ex
plains why farmers have increased 
production of meat animals and re
duced the number of dairy cows. 

Keep in mind that the figures we 
have given are averages, and you 
may get different results due to dif
ferences in crop yields or in efficiency 
of livestock production. 

We have viewed the problem of 
choosing a combination of crops and 
livestock from three angles : your 
land, your labor, and your income. 
But along with these you must con
sider the productive ability of your 
land, capital available, other labor 
available, and your own abilities and 
interests. 

Bear in mind, too, that fu ture im
provements may change the picture. 
For example, the next few years will 
probably bring big improvements in 
forage production and use, shifting 
the advantage somewhat toward 
dairy cattle. But even then, of course, 
the choice will be yours to make. 
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The farm is not necessarily the best place to rear children. 
That's the conclusion reached in the study reported here of the 
social and personal adjustment of over 1.500 Minnesota children 
from 8 to 18. There are only slight differences in adjustment be
tween children from farms and from small cil:ies, towns, or vil
lages when these children attend the same schools. 

The differences in adjustment are only slightly greater when 
farm children in open country schools are compared wil:h city 
children in urban schools. On the whole, farm children scored 
slightly lower in adjustment than those from the city but a bit 
above those living in villages or in open country nonfarm areas. 

MARVIN J. TAVES 

Do THE COMMUNITY in which 
we live and our family sur

roundings affect our children's social 
adjustment and personality? If so, 
what kinds of residential and fa m ily 
situations make for the best person
ality development? What other fac
tors ar e most important in the child 's 
adjustment? To answer such ques
tions, we gathered information from 
several sou rces. 

The primary source was quest ion
naires completed by third, seventh, 
and eleventh grade st udents in public 
schools in or ne ar five sm all Minne
sota cities. Of these, 416 lived on 
fa rms, 438 in small towns, and 981 
in the five cities, each with a popula
tion of about 6,000. 

Another sourc e was inte r views 
w ith 270 mothers of these children . 
These mothers were equally divided 
from children scoring high, av erage, 
and low in adjustment on two tests
the California Test of P ersonality and 
the Minnesota Scale of Child Adjust
ment . 

A th ird source was studen t r ecords 
and counseling files of the schools . 

Many Factors Selected 

We selected 40 factors considered 
important in child adjustment for this 
study. The 13 factors most hi ghly 
ass ociated with ad justment in the 
three grades are shown in the ad-

Marvin J. Taves is assistant professor of 
soclaloqy. 
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joinin g table. We have li sted th ese 
fa ctors in order of importance for all 
children studied-of all ages, from 
all econom ic groups, and in all soc ial 
sit ua t ions. The number to th e r ight 
then refers to each facto r's r elative 
importance for th e specific gr oups we 
studied. 

Nearness to Father and Mother
For boys and girl s in all three grade s 
taken together, a fee l ing by the child 
of nearness to the fa the r is m ost con
siste n tl y found in the better adjusted 
children. Ranking next in im portan ce 
is a sim ila r feeling of being able to 
confide with, and find understandin g 
in, the mother. 

How Factors Rank In 

Factor affecting adju stment 

1. Nearness of ch ild and father 

2. Ne arness of child and mother _ . 

3. Fe eling of fulfilling father's expectations 

4. Soc ial participation ~ ._ _ 

5. Mother lulfilling child's expectations 01 her _..__.. 12 6.5 9 

6. Father lulfilling child's expectations 01 h im . 2 4 6.5 

7. Adequacy of personal finances .. 13 2 3.5 3 

8. Domination by lathert ._._ __ .. 8 12 2 4.5 

9. Feelings of fulfilling mother's expectations _ .. 4.5 3 8 2 

10. Socioeconomic status of family , ~ . 8 6.5 6 13 

11. Family support assured _ __ _ . 6 8.5 8 

12. Child-parent co -participation _ .. 10.5 11 8 1l 

13_ Dom ination by mother '] ....._..... 3 13 12 

* Since situations may be more important to a child at one age than at another. data discussed in 
terms� of averages for the total group are also given for each sex and grade level. 

t Except lor these two, lactors are directly connected with good adjustment. 

MINNESOTA FARM AND HOME SCIENCE 

Exc ept for boys in the seve nth and 
eleven th grade s, nearness t o mother 
is among the five factor s most impor
tant t o adjus tment . Nearness t o 
fa ther is in all cases amo ng the firs t 
five for both boys and girl s at each 
grade lev el. 

The impor ta nce of fa vorable fa ther
ch ild r elations is further sh own by 
the fact that w ell ad just ed children 
generall y ex pressed the feeling that 
th ey were li ving up to their father's 
ex pectatio ns. Telling ch ild ren that 
yo u are p ro ud of their accomplish
m ents and conduct helps their social 
we ll being. 

Participation in Activities-Partici
pation in social act ivities both by the 
child h im self and by the child an d 
parents together are helpful t o ad
jus tment. On the whole, the chi ld 's 
particip ation in social ac ti vi ties is 
somewhat mo re important t o h im 
than part icipation by the enti r e 
family. 

Living Up to Image-Adjustmen t is 
al so di rectly related-exc ept among 
the older boys-to an other factor: 
whether the father or mother is liv
ing up to the child's image of what 
a "good" father or m other should be . 

Financial Status-Another factor 
found sign ificant, especially among 
the older children, is the feeling that 
they have about as much in financial 

a� Child's Adjustment 
Grade* 

7 1l 

Boys Girls Boys Guls 

1 5 1 1 

8 1 8 4.5 

4.5 8.5 3.5 6.5 

. 10.5 10 5 10 
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Adjusted?� 
resou rces as the members of their 
social group and as their family 's 
financial st atus warrants . 

Even within the same clique, finan
cial expectations of the children seem 
to be related to the family 's ability 
to spare money. Thus the small allow
ance of the child of a family of lesser 
m ean s makes as much for ad justment 
as does the large allowance by the 
wealthy family. 

The importance of these find
ings is enhanced by the fact that 
no association was found be
tween amount of spending money 
available to the child and his ad
justment. However, the child's 
feeling that he had about what 
he ought to have was associated 
with his adjustment. 

Domination by Parents-Domina
ti on by fa ther or mother is associated 
with poorer adjustment. The better 
adjusted children less often reported 
that their parents were arbitrary and 
d ict ator ial in t heir demands . 

The most adequate parent-child re
lationship appears to be a democratic 
one in which the parent does not 
necessarily giv e up authority. But at 
the same time the parent does not 
demand that the child comply with
out quest ion with what appears to 
him to be unnecessary demands. A 
feeling that a parent's demands can 
be questioned and di scussed in the 
lig ht of reason without jeopardizing 
one's relation with the parents is 
prevalent among the better adjusted 
youngsters. 

Social and Economic Status-Fa
vorable social and economic status of 
the family within the community als o 
contributes to the development of an 
acceptable personality. Social status 
increases in importance as the com
munity decreases in size. The reason 
for this is that the child is more likely 
to be assigned social position by h is 
playmates in t erms of his parents' 
st atus in the smaller community 
where social contacts are more often 
personal. Here almost everybody 
knows almost everyone else and his 
family background. 
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Happy families make happy individuals. 

Reaction to Crises-To the seventh 
grade boys and to the girls in all 
three grades the assurance that a 
crisis would draw the family to
gether in support of a member in dif
ficulty is another element important 
to person al and soc ial adjustment. 
The responses of the poorer adjusted 
children more often suggested the 
fear that their status with their par
ents would be in danger if their ac
tions brought disgrace to the parents. 

Factors Not Significantly� 
Associated� 

Among factors not found consist
ently associated with adjustment for 
the groups studied were health com
plaints for father or mother, age of 
parents, number of brothers and sis
ters, employment of mother, presence 
of nonfamily adults in the home, 
source of spending money, independ
ence in spending of money, and pro
portion of schooling obtained in one
room school. 

Knowledge Should Be Applied 

Armed with this in form at ion on 
adjustment, we should now work to 
apply it. One way is for parents to 
be willing to discuss friends, school , 
hobbies, and social activities with 
their children. These di scussions de
velop common interests and also 

make it easier when children have 
problems to discuss. 

A change in personal habits-such 
as the attempt to get closer to one 
another in the family-isn't easy. It 
requires persistent effort. Improved 
parent-child relations develop slowly, 
sometimes pain fu lly. But the reward 
is great, for we are building better 
adjusted children and eventually 
better citizens. 

PARENTS CAN HELP 

Practically all the factors con
sistently related to a child's ad
justment are of the kind about 
which parents can do something. 
They can: • 

• Develop feelings of near
ness. 

• Meet more fully the child's 
expectations and set goals in 

It line with his capacities. 

• Show willingness to justify 
demands. 

• Encourage the child to join 
in wholesome social activities. 

• In general, without making 
the child psychologically de
pendent on the family. let him 
feel that even though all the 
world may turn against him 
here is enduring love and inter
est in his welfare. 
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}leres Where 
Vou Jre (jeffiJlg SILAGE LOSSES 

C. K. OTIS and R. C. LIU 

EVEN in a large upright silo you 
can expect losses in weight of 

silage and dry matter between the 
time you put the crop in and the time 
you use it . These losses range from 
5 to 29 per cent in weight and up 
to 30 per cent in dry matter in this 
type of silo, and the loss is even 
gr eater in other types of silos. What's 
more, you cannot see most of this 
loss. 

The University of Minnesota Agri
cultural Engineering Department has 
been studying these losses in large 
upright silos since 1940. Some of the 
results are reported here. 

Com and Grass Silage Vary 

Both corn and grass silage are com
plex products when made in a large 
sil o because various raw materials 
are stored under different pressures 
and moisture contents. It's hard to 
avoid this variation because other 
crops and weeds are usually mixed 
with the crop, especially if it is grass 
silage. Corn is much more likely to be 
uniform. But since it takes a long 
time to fill a silo, all crops may vary 
in moisture content and maturity be
tween start and finish. 

Variable pressures are caused by 
uneven distribution and packing 
when filling and by the fact that not 
all silage can be at the same depth 

C. K. Ot is is professor and R. C. tiu is research 
fellow, Department of Agricultural Engineering. 
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Fig. 1. Total weight losses in silage stored In the experimental silo. 

below the surface, especially in high 
tower silos. From 1940 to 1942 re
searchers weighed corn silage in and 
out of several silos at University 
Farm to find out average densities. 
They did this to find out silo capaci
ties, to estimate quantities of silage, 
and to estimate losses in storage. 

Table 1 shows that in most cases 
the total loss in weight can be only 
partially accounted for by visibly 
spoiled silage and that in some cases 

Table 1. Moisture Content. Weight Losses. and Dry Mattar Losses In Com Silage. 
1940·41 and 1941·42-Universily Farm 

Moisture 
content 
of corn 

Silo entering 

per cent 

I .....•_ _............................ ... 68.9 
2 _ _ _ ._.... 72.3 

3 _ ....... 62.3 
4 _........... 71.9 
5 _ 67.6 

6 71.1 
7 72 .4 
8 __ _................ 68.9 

• No record of spoiled silaqe. 
t Unknown. 

Weiqht loss 
Moisture of material 
content 

of silaqe Visible 
fed spoilage Total. 

per cent per cent per cent 
69.8 4.5 13.6 
75.5 5.1 17.1 
70.5 6.9 8.5 
69.8� 7.5 
65.3 n ,o 16.0 
71.8� 15.2 
68.1 6.3 17.4 
70.5 1.3 7.2 

Dry matter loss as per
centage of dry matter 

Visible� 
spoilage Total� 

per cent per cent 
4.4 16.2 
4.5 26.8 
5.4 28.2 

0.3 

t 10.2 
16.7 

t 4.6 
1.2 12.0 

the total dry matter loss is many 
times the dry matter lost in the visi
bly spoiled silage. High dry matter 
loss is accompanied by an increase in 
moisture content in storage. The rea
son for this could be that moisture 
content samples were not representa
tive or that dry matter was converted 
to water and other products by bac
terial action. 

Experimental Silo Built 

In 1941 a 14 foot by 45 foot con
crete stave silo was built for experi
mental work with high moisture 
grass silage. Some of the research 
work gave data that could be used in 
estimating losses. 

Losses that can be accounted for 
accurately are: 

1.� Visible spoilage. 

2.� Silage juice draining from the 
silage. 

3. Dry matter loss.� 

In addition, there are some losses� 
not accounted for. These include ex
perimental errors, seepage from the 
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silo at points other than drains, 
evaporation, and fermentation losses 
in con ver t ing dry matter into gas, 
acids, or water by bacterial action. 

F igures 1 and 2 show the losses in 
eigh t seasons with hay crop silage 
an d one with corn silage. Turning to 
th e figu res for the years 1942, 1949, 
1950, 1953, and 1954, we find five 
silo fillings that weighed about the 
same in the beginning, were not in
creased by refilling, and varied in 
average moisture content. Although 
the number is too sm all on which to 
base any defin ite conclusions, it ap 
pears that somewhat more dry matter 
can be placed in the silo at the lower 
moisture contents than at higher 
moisture contents. Recovery of dry 
matter in edible silage also appears 
to follow the same pattern. This, of 
course, assumes that no refilling is 
done. 

Figures for 1951 indica te what 
might be expected where refilling is 
done after two or three weeks. With 
high moisture the crop is heavier and 
more rapid settling takes place. By 
refilling, much more material can be 
placed on top of the original material 
after settling. In this case, as much 
or more dry matter is placed in the 
silo than can be done by using lower 
moisture material and no refilling. 

The rate of filling has considerable 
effe ct on the amount of material that 

Table 2. Compa rative Silage Top Spoilage W ith and Without Plastic Cover 

Tota l spoiled silage rem oved
Av erage moisture 
con ten t of silage Per cent of total

Total material - ---- - Preservative 
Season placed in silo In Out used Total Silage Dry matter 

per cent� pounds 

WITHOUT PLASTIC CAP 

1941·42 122 tons alfalfa 72 70 75% phos. acid, 10,545 4.4 4.7 
21 Ibs . per ton 

1942·43 185 tons alfalla 78 75 75% phos. acid, 6,907 1.5 1.6 
6 Ibs . per ton 

1943·44 168 tons alfalfa 76� 75% ph os. acid , 18,498 5.5 
9 lbs. per ton 

WITH PLASTIC CAP 

1948·49 123 to ns corn 66 66� None 1.915 1.0 1.0 
1949·50 177 tons allalfa 72 72� Molasses, 2,434 0.7 0.7 

80 lbs. per ton 

1950·51 183 tons alfalfa 75 71 

can be placed in the silo. In 1941 and 
again in 1949 the silo was filled with 
alfalfa having an aver age moisture 
content of approximately 72 per cent. 
In neither year was the silo refilled. 
About 33 tons of dry matter were 
placed in the silo during the three
day period (1941) , while approxi
mately 50 tons of dry matter were 
put in the silo during the 10-day 
filling period (1949), 

A plastic cap was used over the 
top of the silage during three seasons 
to reduce top spoilage (see table 2). 
Although there was big reduction in 
visible spoilage, there wasn't a simi
lar reduction in other more impor
tant losses. 

DRY MATTER UNACCOUNTED FOR 
[J DRY MATTER LOST IN JUICE ---t---r----+-----j 
~ DRYMATTER INEDIBLE --+---t
• DRY MATTER FEDI--+--+.....",.,...,...-t-

IIC� 
1&1� 
I

!C 
:::E 
)
IIC 
C� 
u,� 
o 
III� 
Z� 

fi! 

1954 1942 1950 1949 1941 1948 

Fig. 2. Dr y metter lo sses in silage s tore d in the experimental s ilo. 
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Molasses, 1.641 0.4 0.5 
51 Ibs. per ton 

Although this silo was built pri
marily for high mo isture grass silage, 
corn was st ore d in it three times. 
Figures 1 and 2 show the results ob
tained in 1948. With a plastic cap and 
a relatively low moisture content, 
more dry matter was recovered in 
the ed ible silage than in any of the 
grass silages. Top spoilage was the 
only important dry matter loss, since 
there was practically no ju ice flow . 
The recovery of dry matter in the 
edible silage was 99 per cent. 

Unaccounted for losses seem to be 
high when juice flow is high. Col
lecting all the juice is impossible 
under high flow conditions since con
siderable seepage that ca n 't be meas
ured occurs through the walls and 
doors. However, the bulk of this loss 
apparently com es from other sources 
such as increased bacterial action en 
couraged by the higher moisture con
tent of the green material. 

Losses High in Juices 

Losses may be large in the grass 
silage juices . Analysis indicat es that 
90 to 93 per cent of the juice is water. 
The dry matter (7 to 10 per cent by 
weight) consists of about one-half to 
one-third crude protein, one-fifth to 
one-fourth mi neral ash, and the bal
ance other soli ds including sugar. It 
can be seen from figure 2 that cattle 
feed in the form of dry matter pass
ing off with the juice varies from 1.5 
to 8.4 per cent of the dry matter 
placed in t he silo . 

Methods used in filling the silo 
probably affect the rate of juice flow . 
Even when attempts are made to dis
tribute the m ateri al uniformly, col

(Continued on page 19) 
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You Can z».».VOt/rselj� 
H. L. THO MAS 

How DOES ONE go about plan
n ing a field plot test? It isn 't 

hard. All it takes is a little comrncn 
sense and attention to a few ba sic 
principles. Too often these principles 
oi good fiel d plot procedure are sur
rounded with mystery . And tnere are 
those who say you n.ust have exten
sive research training in order to use 
field plot tests properly and intelli
gen tl y . 

Farmers, county extension agents, 
agriculture teachers, officials of crop 
improvem en t as scciations, and repre
sen ta ti ves of agricultural chemical 
companies often ne ed specific infor
mation on many ques t ions, The work 
of ou r experiment stations, extensive 
as it is, sim ply cannot keep up with 
the modern day demand. So at times 
you can plan your own plots and ex 
pe riments . But le t' s look at some of 
th e pr inciples. 

Soil Varies Everywhere 

To begin with, soil is notoriously 
variable-not only on your land but 
everywhere. This is true even though 
the soil may be level and look uni
form. For example, in 1918, P rofes
sors A. C. Amy and H. K. Hayes re
ported yields from 120 rows of 
Haynes Bluestem wheat grown at 
University Farm. The land all looked 
alike on the surface and the plots 
were all the same variety and treated 
al ike in every way. Still the yields 
varied all the way from 18.6 to 33.7 
bushels per acre. 

Many many agronomists have 
shown similar results with all kinds 
of crops all over the world. In fact 
eve ry where that careful te sts have 
been conducted, the productivity of 
the soil has varied from plot to plot. 
Plots close together, of course, are 
more likely to be alike than plots far 
apart. And then there is another 
point to remember . Soil variability 
is " patchy ," not random. 

H. L. Thom a s is us socicte professor of agron
omy and plant genetics. 

Many of the recommendations you follow in using fert ilizer 
or weed killers or in planting adapted varieties of cr ops come as 
a resuli of extensive testing in the field. The University of Minne
sota Agriculiural Experiment Station uses field plot tests before 
it approves a practice or variety. This article gives you a back
gr oun d on how these field plot tests are conducted and suggests 
how you might set up your own plots. 

••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••••• • 

From all this it is clear that a single 
series of plots, one for each fertilizer 
or other treatment, is by no means 
adequate. Differences between th e 
plots could be due to the treatments 
or to the soil variability, and there 
would be no way to separate the two 
causes . 

There are two ve ry effect ive tools 
available for attacking this difficulty 
in building a good field plot de sign. 
They are replication and randomiza
tion . Here' s how they work. 

Suppose we were intere sted in the 
effect of phosphate fertilizer on the 
yield of alfalfa hay . Starting with a 
field of established alfalfa we could 
apply the phosphate to a plot, say 
10 x 50 feet in size. The logical thing 
would be to compare the treated area 
with an adjacent untreated check of 
equal size. However, this is only one 
comparison, and our difference in 
yield could be because of soil differ
ences present before phosphate was 
applied. 

Replication Helps Us Compare 

Consequently we replicate. That is, 
we establish plots at several locations 
(at least three or four) scattered over 
the field . Thus we draw a sample of 
the whole field, and our average of 
all locations will tend to even out the 
soil variation. There should be a 
check (one that you let alone-that 
you use for comparison only) for each 
fertilized plot and it should be ad 
jacent to the fertilized one. 

Let's assume some effects from ap
plying phosphate fertilizer on alfalfa 
hay. We mi ght come up with these 
figures: 

Check Phosphate Av erage 

ton s tons tons 
Location 1 3.1 3.4 3.25 
Location 2 1.9 2.5 2.20 
Location 3 2.1 2.8 2,45 
Location 4 3.8 4.0 3.90 

When we wish to find th e germina
tion of a carload of wheat we tak e 
seve ral samples and av erage th em , 
with the idea th at the average is a 
better estimate of the whole car th an 
one sample alone. We did th e sa me 
thing with the phosphate applica tion. 
The average increase of half a ton 
(3.2 minus 2.7 = .5) is more reli able 
for judging the value of the fe rtilizer 
than only one comparison. 

Why should each fertilized plot 
have a check plot adjacent (or at 
least close to it)? You 'll notice in the 
table that there is considerable range 
in the average yield for each of the 
four locations. 

This would be because soil is 
" pa tchy." Actually the variation in 
yield due to original soil differences 
is not included in the average gai n 
from phosphate, 3.2 minus 2.7 = .5. 

Do you see why this is? Location 4 
is highest in yield for both the ch eck 
and the fertili zed plot. Location 2 is 
low in yield for both check and fer
tilized plots. Thus we have illustrated 
a second value of replication which 
is called control of error. This ad
vantage would have been lost if we 
had sim ply taken four check plots at 
random without reference to the 
treatmen ts . 

We can easily apply these ideas to 
a more extensive test. Let us say that 
we wanted to test eight varieties of 
red clover. Below is a chart showing 
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with FIELD PLOT TESTS� 
th e arr an gem ent of the pl ot s for such 
a test. This is an act ual pl anting plan 
for an experiment started at the 
Agricultu ral Ex perimen t Stat ion, 
Rosem ount, in May 1955. 

Replicate Replicate II Rep licate III 

I Dolla rd 9 Pe nn scott 17 LaSalle 
2 Ken la nd 10 Wiscon s in 18 Ken land 
3 La Sa lle Synthetic 19 Doll a rd 
4 Mid la n d 11 Kenl a nd 20 Pennsco tt 
5 Pe nn scott 12 Midlan d 21 Commercial 
6 Stevens 13 Comme rcial 22 Wisconsin 
7 Wiscons in 14 Stevens Synthetic 

Sy n thetic 15 La Sa lle 23 Midland 
8 Commerc ia l 16 Doll a rd 24 Stevens 

Each replicate contains the eight 
varieti es in a group so tha t we are 
using the sam e princip les as wi th the 
two-treatment ex periment above. 
Th at is, if one who le repl icate is 
on be tter la nd the resulting increase 
te nds to be applied to all varieties. 

This poin t is more clear if we thin k 
of the test as designed for a large 
are a. Suppose we had placed one 
replicate at Rosem ount, one at Wa
seca, and on e at Morris. We would 
expect qui te differen t results at each 
stat ion, an d unl ess eac h vari et y was 
included at eac h st at ion the averages 
would n 't be comparable . Each experi
men t station uses three or four repli
cates and this is, of course, st ill bet
ter. More locations for the tests wo uld 
be desirable . 

Randomization Lessens Bias 

Did yo u notice that the varieties 
are arranged at random in each repli
cate? There is a differen t order in 
eac h replicate and the varieties are 
drawn by lot. This is done by writing 
th e variety names on cards, sh uffling 
them, and "dealing" them out for 
each replicate. It is easy t o see why 
th is is done. In the first replicate 
LaSalle and Midl and are side by side. 
If we kept this same order all the 
time our comparison between these 
two varieties would be m ore precise 
th an that between Doll ard and Com 
mercial, w hic h would always be far 
apart. But we want our error to be 
about equal for all comparisons . 

Suppose also that the field were 
bet ter on one side tha n the other. It 
cou ld eas ily happen then that with a 
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system atic order one or two of the 
varieties would always be planted on 
better land. By using the random ar
rangement (that is, determined by 
chance alone) we avoid any kind of 
bias in the lon g run and make our 
comparisons more reliable. 

P rovid ed the averages drawn from 
a carefully conducted field test are 
sound, accurate , comparable, and un
biased , the error of the test is r ela
tively less. Erro r occurs when the 
difference between two t reatmen ts is 
not the same in one replicate as in 
any ot her. For example, if use of an 
insecticide gave a 5 bushel increase 
in one test and a 6 bushel increase in 
the next, the error is 1 bushel. 

There are rather elaborate meth
ods of computing average errors fo r 
large experiments. Errors are stated 
in the form of a probability. When 
you see a statement in the research 
report that the least sig nificant dif
ferenc e at the 5 per cent poi n t (L.S.D. 
5 per cent) is 1.6 bushels, it means 
simply tha t a difference as la rge as 
1.6 could have happened by chance 
5 times out of 100. Er rors may help 
to sharpen one's judgment , but st ill 
it is a matter of judgment or com

mon sense to decide whether one 
variety or treatment is really sign ifi
cantl y superior to another. 

We Use Our Judgment. Too 

For illustrative purposes we have 
been talking about yield. There are, 
however, m any other important char
acters such as seedling vigor, disease 
r es istance, t im e of maturity , quality, 
and many ot hers. One sho uld not m iss 
any opportuni ty to take notes on such 
thi ngs when d ifferen ces appear. 

At our ex periment st at ion many 
wor kers t ake notes on a scale from 
1 to 5 or possibly 1 to 10. Two people 
working togeth er can do this rather 
accurately and it is very rapid and 
efficient. If proper design of the ex 
periment has been used, the advan
t ages gained will apply to all the 
characters studied . 

Anyone wi th land and facili ti es can 
conduct useful and valuable field plot 
test s. It has been said tha t an experi
m en t is simply a speeded-up, care
fu lly guided experience. Good com
mon sense guided by past exper ience 
should prevent making wrong con
clusions. 

The wide variability of soil is shown by the shading in this aerial photograph. 
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II eloser£ooll at tlte • • 

GEORGE A. DONOHUE 

FARMERS are becoming a sm aller 
and smaller part of our nation's 

population. In 1790, the bulk of the 
popu lation owned farms ; in 1950 only 
14.5 per cent were farmers. 

Th is trend is even more striking 
when we break the farm population 
down into full-time and part-time 
farmers (part-time farmers are those 
who work 100 or more days a year 
off their farms). 

Actually the percentage of the 
farm po pulation cl assified as part
t im e has been increasing (see graph). 
Even during the prosperous farm pe 
ri od during World War II when our 
farms were producing a t full ca
pacity and utilizing all available re 
sources, the percentage of part-time 
farmers contin ued to rise. By 1950 
almost a fourth of the nation 's farm
ers were classified as part-time. 

What reasons a re there for this in
crease? Who are these people? How 
do they differ from the full-time farm 
operator? These an d m any other 
questions are bein g asked today. We 
sough t the an swe rs through personal 
in ter views in the field with 200 full
and part-time farmers in rural Hen 
nepin County. One-th ird of Hennepin 
Coun ty 's farmers are part-time. 

Social DiHerences 

Althou gh part-time farming covers 
all ages-from the very yo ung to the 
semi-retired farmer-the average age 
of part-time farm ers is about 45, as 
compared with 52 for the full-time 
farmer. Also the part-time farmer has 
a year m ore of formal education, h as 
a slightly smaller family, belongs to 
farm organiza tions less fr equently, 
t ends to affiliate m ore frequently wi th 
the Dem ocrat ic party, and m ore often 
owns his farm than the full-time 
farmer, 

Georqe A. Don ohu e is a ssista nt professor of 
sociology. 

The situation of the part-time farmer and the low-income 
farmer has recently come into the spotlight as a r esult of special 
discussions by President Eisenhower and Secretary of Agriculture 
Ezra T. Benson. This article analyzes the situation of one group 
of part-time farmers-those living near the Twin Cities-and may 
shed light on the nature of the problem in similar areas. 

The general belief that the part Attitudes 
timer ekes out a marginal existence 

The part-time an d full -time operais not supported. In this area, the 
tor do not differ significantly in theirpart-time farmer had a higher stand

ard of living, on the average, than attitudes toward the basic social in 

the full-time farmer . This probably stitutions. Their beliefs regarding 
results partly because part-time family behavior, economic behavior, 
farmers install m odern conveniences educat ion , and governmental organ i
to aid them in both farm and non zat ion indicate that little real di f
farm occupat ions. ference exists. 

Off-Farm Work Is on the Increase 
\ 
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• • Part -Time Farmer 
The part-time farmer's city or non

fa rm occupation has no t changed hi s 
val ues ; he is still more like h is 
fa rmer-neighbor than h is urban co
worker. This sim ila rity in social 
values m ay result because the over
wh elming proportion (82 per cent) 
of part-time farmers had a fa rm 
back ground . 

Th e belief that the city person is 
mov in g out to the rural hinterland 
to establis h a small farm for him
self appears to be a myth. When the 
urba nite does buy a farm, it is usually 
for a hom e, and the la nd is re nted ou t 
to neighboring farmers to defray par t 
of th e living ex pens es . 

Part-Timers " Neglect Farms" 

Ab ou t three-fo urths of the full 
t ime fa rmers r egard part- t im e farm
ers unfavorably , feeling that they are 
not capable of d oing two things at 
once and neglect their fa r ms in fav or 
of their non farm job . One m ight 
thin k that thi s would result in some 
conflict between the full-t ime and 
part-time farm ers in the sam e area. 
But, strangely, the m ajor ity of the 
part-time farmers have the same feel
ings toward their fellow part-t im e 
farmers. 

On the other hand, fewer full-t ime 
farmers (69 per cent ) than part-time 
farmers (82 per cent) wan t thei r sons 
to continue in farmi ng. The r easons 
offere d are the same though-both 
fu ll - and part-time farmers w ant 
their sons to con tinue in their foo t
steps because they fe el farming offers 
securi ty an d a de gree of individual 
fre edom that nonfa rm occu pa t ions 
lac k. 

A majority of both the full-tim e 
(89 per cen t ) and part-time operat ors 
(92 per cent ) agre e that agriculture is 
the backbone of th e economy and that 
all other occupations depend on the 
prosperity of the farmer. 

A majority of both groups al so feels 
that supports have helped more than 
they have hurt. Slightly more than a 
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third of ea ch group prefer r igid sup
port program s, and sli gh tly le ss th an 
a th ird of each grou p prefer a flex ibl e 
program. Ab ou t a fourth of each 
group w ish to re tu rn to no supports 
at all . 

Size and Type of Farm� 
Operations� 

The type of farmin g carried on by 
the part-tim er is m ore nea rly r elate d 
to the d om inant ty pe of fa rming in 
the area than to the nat u re of his off
farm job . Industries and facilities 
ca te r ing to th e m aj or typ e of full-time 
farmin g seem to be the maj or factor 
preventing the pa rt-t im e farmer fr om 
engaging in other types of farming. 
Also, m ost of t he part-timers are 
" locals" and their previous experi
ence has been in the do mi nant type 
of ag r iculture. 

The av erage part-t ime farm er had 
abo ut 72 acres of land and cultivated 
about 45 ac res, compared w ith an av
erage for the full- t ime farmer of 110 
acres with 73 ac res cultivated. Only 
10 per cent of the part-time farmers 
had more than 160 acres . 

Gross income from sale of products 
for the part-time farmer varied from 
27 per cent having less th an $500 to 
6 per cent h av ing more than $11,000. 
The average w as $2,960, compared to 
$7,430 for th e full-time operator. 
Only 10 per cent of the part-time 
operators h ad a gross income fr om 
far m sales greater than th e average 
of full -t ime farmers. 

Part-Timers Have Two Incomes 

However , the average off-farm in
come for the part-time operator was 
$3,678, and 26 per cent earned over 
$5,000 at their n onfarm job. This 
makes the econom ic picture for the 
part-time ope rator look con siderably 
brighter . 

The average market value of power 
equipment own ed by th e part-t ime 

farmer was $1,069, compared to 
$1,720 for the other. Considering dif
ferences in gross incomes and size 
of fa rms, the part-time farmer is 
h ighly ov er-capitalized compared to 
th e full-t ime operator. 

Types of Part-Time Farmers 

In terms of long range goals there 
are three basic types of part-time 
farmers: 

1. Those who in tend to con tinue to 
combine a nonfa rm job and farming 
because of econom ic necessit y (33 per 
cent). 

2. Those who are work ing at a 
nonfa rm jo b to build up their farm 
at a faster rate than they otherwise 
could, in te ndi ng to become full-time 
operators (22 per cent). 

3. Those who are hobby farmers in 
that they appreciate rural living and 
enjoy sm all scale farming (45 per 
cen t ). 

A sm all portion of the th ird group 
consists of wealthy individuals ca r
rying on relatively large scale opera
tions mostly with benefit of h ired 
labor. This group particularly draws 
the wrath of the full-time operator. 

Only 21 per cen t of the part-time 
farmers con sidered farming more im
portant to their economic welfare 
than their nonfarm job ; 9 per cent 
considered it abo ut equal in impor
ta nce; and 70 per cent considered it 
less important. 

In case of an economic bust, 66 per 
cent fel t th ey could make a go of it 
by going to full-ti m e farming; 10 per 
cent felt they would quit their farm 
ope ra tio ns; and 13 per cent believed 
they couldn't get along without com
bining the two. The rest were un
decided about what they would or 
could do in such a crisis. 

(Con ti n ued on page 19) 
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THE USE of frozen semen p rom ises 
to m ake ar tific ia l breeding of dairy 

cattle even m ore effect ive and useful 
than it is today. Using f rozen semen 
allows t he cattle owner to choose 
exactly the bull he wants m ated to 
his he rd or ind ivid ual dairy cow . 

Th is development is another step 
in the rapid progress made in t his 
field . Artificia l inseminati on h as be 
come a big business since the fir st 
organized artificia l in sem ination of 
dairy cattle in the Un it ed States was 
star ted in 1937 at Gr and Rapids, 
Minnesota. 

In 1954 over five m ill ion dairy 
ca ttl e were bred ar t ificially in the 
Uni t ed Sta tes a lone. Th is phen omenal 
growth has come about because of the 
de velopm ent of new and im pr oved 
t ech niques. First, th e a rti ficial vagina 
made it possibl e to collect sem en from 
bu lls rou tinely. Next, v arious semen 
ex t en ders such as yolk citrate, milk , 
and m an y others have m ad e it pos
sible to breed m any cows with each 
e ja cul a te of the bull. These extenders 
also provide lon ger life after collec
tion. 

Sperm Life a Problem 

To obt ain best concept ion , howev er , 
freshly coll ect ed extended semen 
should be used within two d ay s aft er 
collectio n . As most a rtificial breeding 
associati ons are collect ing semen 
from eac h bull on ly about onc e a 
week , t he farme r who wants offsprin g 
f rom anyone bull th rough out the 

E. F. Grah am is research fell ow in da iry 
husbandry. 
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week or year has a difficult t ime. All of the coopera ti ve bull studs in� 
Therefore, on e of the biggest prob Minnesota and Wiscons in ar e work�
lems of a r t ificial breeding today is ing wit h fr ozen semen-at le ast ex�
the extension of sperm life wi thout perimentally.� 
seriously affecting the rate of con �
ception .� Frozen Semen Has Adva nta ges 

The tech n ique developed dur ing 
the past few years of freezing semen Cons ider the advantages and dis
to subzero tem pera t ures m ay, to advantages to using frozen semen: 
some . ex te n t, r eli ev e this p rob lem . 

1. The fa r mer can select t he sir e 
T he use of frozen sem en has been 

of his choi ce on any da y. This is a expanded so tha t t oday app rox im ate
grea t advantage if th e farmer is abl e ly one-half of the bull studs in the 
to select the r igh t sire for hi s herd . Un ited S tate s and Can ada have some 

frozen semen available . 2. Fewer sires are required in th e� 
Three da iry units of the Un iversity� bull st ud. Better use of the sem en 

of Minnesota hav e bred cows entirel y now bein g produced could be made. 
with fr ozen semen over the past year. On ly a por tion of the semen p ro
T hese units are St. Paul Dairy De duced by the bull is now bein g used 
partment, Rosemount Experimen t for actual inseminati on . 
Station , and the Northeast Agricul Dr. H. A. Herm an , executi ve secre
tural Experim ent S tation at Duluth. t a ry of the Na tional Associat ion of 

A te chnician removes semen from lcw-tempercture stora ge for insemin at ion. 



Artificial Breeding, states that "It is 
possible for one sire to furnish 
enough frozen semen for inseminat
ing 50,000 to 75,000 cows annually if 
it w ere all used. In 1954, in the or
gan ized association program, an av
erage of 1,937 cows were inseminated 
per sire using fresh semen." 

But bulls used to this extent should 
be thoroughly investigated first. Our 
present methods of sire selection are 
by no means perfect and if only a 
fe w sires in each breed were used , 
there is always the possibility of 
spreading certain inherited defects. 

3. Use of frozen semen increases 
the " life" of the sire. Obviously if 
the semen can be stored frozen for 
sever al years without losing its effec
ti veness, breedings with one bull 's 
semen could be made even after his 
death. 

Two such situations have occurred 
during the past two years in Minne
sot a . In one instan ce after a quan tity 
of a certain bull's semen was frozen, 
he was injured and had to be slaugh
tered. Calves are being born and 
cows are being bred with this semen 
18 months after his death. 

In another instance, several hun
dred samples of semen were frozen 

and stored. The bull had been out of 
service for over a year, but cows in 
several herds were still being serv
iced with his semen. 

4. The costs of frozen semen are. at 
the present time. higher than the 
costs of fresh semen. However, these 
differences may not be as great as 
new equipment and faster procedures 
are worked out. 

Frozen Semen Adds Steps 

Several more technical procedures 
are involved with the use of frozen 
semen than with fresh semen. 

1. P reparation of semen for freez
ing- Sem en is co llected in the same 
manner as is any fresh semen. The 
raw semen is placed in a small quan
tity of buffer and cooled to refrigera
tor temperature. Then more buffer
plus enough glycerol to make a 7 per 
cent concentration-is added to the 
semen. 

The sperm cells must remain in 
the presence of glycerol at refrigera
tor temperature for at least 8 to 12 
hours before freezing . This is n eces
sary because glycerol is the protect
ing agent for the sperm cell during 
the freezing process . 

Here's Where You're Getting Silage losses� 
(Con tinued from page 13) 

umns of dense silage are likely t o de
velop (see figure 3). The dense areas 
have b een highly compressed and 
more juice is pressed out of them 
than from surrounding material. 

If the silage could be placed in the 
silo so that the weight was distrib
uted uniformly over the b ot tom of 
the silo, the pressure on the green 
material would be more uniform. 
This would reduce the peak rates of 
flow that often cause seepage at fill
ing t ime. 

Losses occurring in other types of 
storage such as stacks, snow fenc e 
silos, trench silos, and above-ground 
ho rizontal silos have not been men
tioned. Little information is available 
on these losses, but work at other ex 
pe r im en t stati ons has indicated that 
losses are likely to be much higher 
than in a regular silo. As far as h ay 
crops are concerned, visible spoilage 
would represent only a part of the 
total losses occurring in these stor
ages. 
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Fig . 3. In 1954 wide varia t:ons in density were 
found in g rass sil a ge stored in the 

experimental s ilo. 

2. Filling and sealing- Aft er the 
semen is prepared it is placed in small 
glass or plastic vials and these are 
then sealed. Just enough semen is 
placed in each vial for one service. 

3. Freezing- Con t roll ed tempera
ture drop is the on ly essential part 
of the actual freez ing of semen. The 
buffered semen should be frozen be
tween 2_30 C. per minute with some
what faster rates after the tempera
tu re has reached - 15 0 C. 

4. Storage-To maintain the fertil 
izin g capacity of frozen semen the 
storage temperature of the semen 
should be at least - 110 0 F .-cold er 
if possible. The semen should remain 
at this te mperature until thawed for 
use. 

5. Inseminating- The actual in 
semination of the cow can be carried 
out in the same manner as with fresh 
semen after thawing the v ia l of 
semen. 

Although much work needs to be 
done on the practical and technical 
problems of frozen semen, if handled 
properly it will resul t in a conception 
rate equal to that of fresh semen. 
Frozen semen can be a very useful 
tool in any dairy breeding program. 

Port- rime lorlJ1er 
(Continued from page 17) 

When questioned as to whether or 
not they would leave part-time farm
ing for a fu ll-time city job if they 
could make as much money, 69 per 
cent said definitely no, 24 per cent 
yes, and 7 per cent were undecided . 

Occupations of part-time farmers 
range from the professional (9 per 
cent) to unskilled work (9 per cent). 
Most , however, are in the skilled oc
cupations (46 per cent) and semi
skilled occupations (28 per cent) . 
Only 7 per cent were in sa les or 
clerical jobs. 

The part-time farmer is a cultural 
hybrid on ly insofar as he splits his 
work day between his farm and non
farm occupations. His social attitudes 
and values are for the most part 
those w hich are traditionally asso
ciated with rural farm life. Thus, life 
in the rural farm areas remains 
stable even tho ugh many of the resi
dents do not earn their full living 
from its soils but spend a portion of 
their day exposed to urban life. 
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HIGH PROTEIN?� 
VUUf Pips iJUH't ;Veed /t/� 

w. J. AUNAN and L. E. HANSON 

PIGS fed modern, lower level pro
tein rations produce just as good 

carcasses as those fed higher protein 
rations. Our recent experiments show 
that well balanced, properly fortified , 
lower level protein rations give as 
lean a meat, as firm a carcass, and as 
good a color as high protein rations. 

Added supplements such as vita
min B" , an ti biot ics, and some B com
plex vitamins have made it possible 
to lower protein levels and st ill keep 
up gains and feed efficiency. Since 
protein feeds cost more, a lower p ro
tein level means less expense. 

However, we weren't sure that low
ering protein level didn't affect ca r
cass quality , so we made this study. 

The carcass data in our study in
clu ded average backfat thickness, 
carcass weight, length of carcass, 
dressing percentage, fat and lean 
ti ssue content, color, and firmness. 

We ran two experiments. On e in 
volved three breeds-Chester Whites, 
Durocs, and Poland Chinas; the other 
used Minnesota NO.1 and Minnesota 
No.2 crossbreds. We used two levels 
of protein feeding for each: 

W . J. Aunan is assistant professor and L. E. 
Hanson is professor of animal husbandry. 

Table 2. Summary of Carcass Data from Hogs Fed Two Levels of Protein 

Three breeds Crossbreds 

High level- Low level- High level- Low level
IS and 15 per 14 and II per IS and 15 per 14 and II per 
cent protein cent protein cent protein cent protein 

Number of pigs . _ . 
Av erage carcass weight, pounds . 
Average dressing percentage 
Average length of carcass, inches 
Average backfat thickness. in ch e s 
Average lean tissue content, per cent _ .. 
Average fat tissue content. per cent w . 

High 1evel-18 per cent protein 
from eight weeks to 125 pounds and 
15 per cent protein from 125 pounds 
to 200 pounds. 

Low 1evel-14 per cent protein 
from eight weeks to 125 pounds and 
11 per cent protein from 125 pounds 
to 200 pounds. 

At the start th e crossbreds aver
aged 60 pounds and the other three 
breeds averaged 41 pounds. 

We shifted the pigs individually to 
their respective low er level of pro
tein as they reached 125 to 130 
pounds. The pigs were self -fed and 
water was available at all times . Re
sults are shown in table 1. 

Some of the P oland Chinas and one 
Chester White developed sore feet 
and/or erysipelas during the latter 
part of the experiment. Their gains 
are reported only up to 125 pounds. 

Table I. Growth and Feed Requirements of Pigs Fed Different Levels of Protein-Three� 
Breeds and Minnesota No. I and Minnesota No.2 Crossbreds� 

Minn . No.1 and Minn . 
Three breeds No .2 crossbreds 

High level 
protein 

Low level 
protein 

High level 
protein 

Low level 
protein 

From eight weeks to 125 pounds 
Protein level, per cent 
Number of p igs ..... 
Average daily gain, pounds 
Average daily leed intake, pounds 
Feed per 100 pounds of gain 

From 125 to 200 pounds 
Protein level, per cent ...... 
Number of pigs 
Average daily gain. pounds ".. " 
Average daily feed intake. pounds 
Feed per 100 pounds ga in 

From eight weeks to slaughter 
Protein level. per cent 
Number of pigs 
Average daily gain . pounds 

IS 14 IS 14 
36 36 23 23 

1.53 1.53 I.SS 1.93 
5.2 5.1 5.5 5.5 

341 333 292 295 

15 11 15 II 
30 30 16 16 

1.75 1.94 2 .16" 2.05· 
._ _.._".. 7.9 S.I S.7 S.2 

. 462 433 414 439 

_..... I S-IS 14-11 IS-IS 14-11 
_ 30 30 16 16 

1.62 1.69 2.01· 1.99" 
Average daily leed intake, pounds 6.4 6.4 7.2 7.0 
Feed per 100 pounds gain .. .. . 400 3S2 363 375 

.. Seven pigs were not included after th ey reached 125 po unds b ecause they de veloped parakeratosis . 

30 30 23 21 
144.0 146.S 142.6 142.1 
70 .30 70,43 6S.S5 70.20 
2S.4 2S.4 30.1 2S.9 

1.76 I.S4 1.63 1.66 
37.15 36.3S 3MS 3S.06 
4S.S7 4S.S7 46.61 47.94 

Littermates of the affected pigs were 
also omitted. However, the feed data 
are included for all pigs. 

In the experiment with the three 
breeds, up to 125 pounds the 14 per 
cen t protein ration produced as effi
cient and rapid gains as the 18 per 
cent protein ration. For the 125- to 
200-pound period, the 11 per cent 
ration produced a higher rate of gain 
and feed efficiency. The feed required 
per 100 pounds of gain was 400 
pounds for the higher protein lev el 
and 382 pounds for the lower protein 
level. 

The crossbreds gave similar results 
in the early growth pericd, the lower 
level of protein producing as efficient 
and rapid gains as the higher level 
of protein. In the 125- to 200-pound 
period the results became somewhat 
different, however, because seven 
pigs were not included because of an 
ou tb reak of parakeratosis. Since they 
were group fed they are included in 
the feed data calculations. This has 
biased the figures somewhat because 
more pigs were involved in the low 
protein lot. 

Table 2 clearly shows that lower 
protein levels do not lower the value 
of swine carcasses. We found no sig
nificant differences between lots in 
relation to carcass length , weight, 
average backfat thickness, dressing 
percentage, lean tissue content, and 
fat tissue content of carcass. 

In addition, we found no differ
ences between protein levels in re
lation to color of lean ti ssue and firm
ness of carcass. In both experiments 
all of the carcasses produced cuts 
which were firm and bright enough 
to produce No.1 pork products. 
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