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EW BANG'S TEST Proves 
MARTIN H. ROEPKE� 

a nd KATHERINE G. PATERSON� 

THE NEW m ilk and cream ring test 
has recen tl y proved it self a grea t step 
forward in t he control of brucellosis 
in Minnesota. Th is test is so sensitive 
that it can be us ed on mixed m ilk or 
cream samples colle cted a t the receiv
ing line in a cream ery or milk plant. 
In a high percen tage of cases a posi
tive test is obtaine d even th ou gh th e 
milk or cre am fr om on e in fect ed ani
mal is mixed with th e m ilk or cream 
fro m 5 to 15 nega tive cows. 

This new ring test was developed 
in Germany and firs t announced in 
1937. Since 1942 a num ber of rep or ts 
on the test ha ve appeared in the sci en
tific journals of Sweden and Denmark. 
Th ese reports descr ibed improved meth
ods of preparin g th e sensitive stained 
an ti gen or test fluid and of conducting 
th e test. Ex tensive info rmation of 
studies showing the test's efficiency in 
locating infecte d herds w as also re
ported. 

Th e ring test is now being used quite 
ex tensively in De nmark and Sweden 
as a ' ra pid and inexpe nsiv e metho d of 
loca ti ng infecte d herds. It is an official 
adj unct to the blood ag glutination test 
in th e br uce llosis control programs of 
these coun tries. As the milk is r eceived 
at a da iry plan t, small sa m ples of each 
can are obtained . To locate the infecte d 
or reactor anim als bl ood tes ts are th en 
m ad e only in herds which show pos i
tive ring t ests. By avoiding blood tests 
of large numbers of negative herds, 
this metho d saves ti m e and expens e. 

Th e ring test is actually an aggluti
nation test and dep ends on the sam e 
ba sic pri nci ple as the bloo d agglutina
tio n test. The agglutinins or antibodies, 
whi ch th e infected an im al develops in 
attempting to rid it self of the disease, 
can be found in the m ilk as well as in 
the blood. Th e an ti gen or test fluid is 

stained a deep blue col or so tha t the 
agg lut inati on reaction may be obs erved 
in the presence of wh ite whole milk. 

In milk fr om infected cows the col 
ore d antigen coll ects on the fat drop
lets , and as the cream r ises to th e top 
a de ep blue cream line or ring is 
formed. The skim m ilk remains white. 
In negati ve m ilk th e antigen remains 
in the sk immilk fraction to give it a 
light blu e color , an d the cream ring 
is wh ite . 

Rep orts fr om the Scandinavian coun
tries we re so encouraging th at the ring 
test was considered for use in the 
Bang's disease cont rol program in this 
sta te. S inc e m an y dairymen in this state 
m ar ke t crea m on ly, it was necessary to 
modify the te st so that it could be us ed 
on cream. 

In cooperation wi th th e State Live
stock Sanitary Board and m embers of 
t he staff of the Bureau of Animal In
dustry, who hav e done much of th e 
field work, 29 county-wid e milk or 
cream ring tests have been made in th e 
25 counties of this state which are under 
the area control plan. A total of 30,811 
herd ring tests have be en made. 

Th e ring tests were made in as many 
cou nti es as possible just before the 
coun ty -wide blood tests were conducted 
for rea ccre ditation of th e county. Thus 
informat ion was obtained on the num
ber of infected herds in which th e ring 
test failed an d on why the test fa iled . 

University studi es indicate that: 
1. If reasonable efforts are made to 

collect as many samples as possible of 
milk or cream at the creameries , cream 
stations , and dairy plants, samples 
usually can be obtained from 80 to 90 

(Conti nued on page 14) 

How the Rlnq Test Is Made 

Top . Sample is taken at creamery. 
Center. Antigen is added to sample. 
Bottom, Dark rings indicate infected herds . 
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New Varietiesof FieldCrops�
From Experiment Station to Farm� 

CARL BORGESON 

How CAN I OBTAIN seed of new 
crop varieties? This question is fre
qu ently asked county agents and Uni
versity of Minnesota staff members. 
Before finding the answer, let's take 
a brief look at the reasons for this tre
mendous interest in seed of new va
rieties and at the steps leading to the 
production of foundation seedstocks. 

Since n ew var ieti es are widely pub
licized and on ly a limited amount of 
seed is available, farmers and seed 
growers are interested in obtaining 
seed early enough to capitalize on the 
premium on new seedstocks. Minne
sota's progressive farmers are always 
looking for new, better-quality, higher
yiel ding, dis eas e-resistant varieties. 

How New Varieti es Originate 

Usu all y new varieties result from 
years of carefully planned breeding 
and crossing. Occasionally new va
rieties are developed f rom a single 
plant selected from a field of the grow
ing crop . Kindred or "L" barley, Min
dum durum wheat, and Go phe r oats 
or igina ted in this way . 

In a care fully plan ne d breeding pro
gram, the des irable characters of se
lected par en ts are combined in crosses 
to give a final product that is superior 
to th e parents . The usual steps in de
veloping a ne w variety are : 

1. Crosses ar e made and grown in the 
greenhouse or in the field. 

2. The new plants resulting from 
these crosses are grown in sp ecial dis
ease nurseries where plants are sel ected 
both for disease r esistance and desir
ab le agronomic charact ers. 

3. Individual pl ant progenies (off
spring ) are con tinued through sev eral 
gen erations until desirable pure breed
ing lines are ava ilable. 

4. The new varieties are then placed 
in y ield t r ia ls both in rod ro ws an d 
in 1/ 40- acre pl ot s. 

5. Th e new productions are tested 
for yi elding ability, r esistance to dis
ease and insects, quality, etc. 

6. Finally the performance of the 
variety is r eviewed at the Branch Sta
tion Conference. All the data are 
brought together and new strains are 
compared with standard varieties be
for e they are r ecommended. To be 
classified as a r ecommended variety, 
the new variety must have been tested 
at least three years in the plots. 

How Seed Is Increased 

As the first st ep in increa sing se ed, 
the plant breeder in charge of the im
provement of a crop usually selects a 
number of heads or panicles of a new 
var iety. He grows these under con 
trolled conditions, eliminates the prog
eny r ows not r epresentative of the va
ri ety, and bulks the remaining ro ws 
to be us ed as the first increase. At this 
t im e a limited amount of seed is avail
able for the increase plots. 

Foundation Seed Stock. The Branch 
Station Conferen ce plans for the in
cr eas e of foundation seed from the 
plant breeders' seed . All foundation 
seedstocks are inspected bot h in the 
field and the lab oratory by the Minne
sota Crop Improvement Association the 
same as Certified seed. 

The Approved Grower Plan 

Since 1929, th e Minnesota Agricul
tural Experiment Station has used a 
plan of distribution called the Ap
prov ed Grower P lan . The Plan is de
signe d to distribute the foundation 
seedstocks to Approved Growers. The 
ever -pre sent weed h azard and the 
chance of vari etal mixtures makes it 
important that the first relea se of seed 
of new varieties be multipled in the 
h ands of trained, experien ced, and 
trustworthy seed growers. These grow
ers cooperate closely with the Minne
sota Agricultural Experiment Stati on , 
the Ag ricultural Ex te nsion Service, 
and the Minnesota Crop Improvement 
Association. 

THE PICTURE STORY OF NEW VARIETIES 
The pictures on these two pages tell an important part of the story of new varieties.� 
ON THIS PAGE- (A) Agronomist Charles Rohde crosses va rieties in the greenhouse.� 

(B) H. K. Hayes. chief of the Agronomy Division , E. C. Stakman, chief of the Plant 
Pa thology Div ision, and Carl Borgeson discuss legume problems. (C) Grains, as this 
flax, are tested in rod rows. (D) Plot Supervisor Harold Scott weighs oats from a rod row. 

ON NEXT PAGE- Grain is tested in 1/40·a cre plots (left ) and then increased in larger 
p lots (ce n te r). Once in the approved grower's fields, grain still has to be checked by 
inspectors. 
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Plan of Operation. Two committees 
plan the program and carry ou t the 
wor k of distribu ti on . 

The Ad vis ory Comm ittee of the Min
nesota Agricultural Experiment Station 
makes allo tme n ts of seed to th e coun
ties and establis h es gen eral policies of 
di stribution , such as price an d mini
mum and ma ximum allotments to in
dividual growers. This committee is 
made up of Unive rs ity staff members. 

The produ cti on by coun ties ov er a 
three-year period is us ed as the basis 
for alloca ting the total am ou nt of seed 
av ailable. For example, counties that 
are high in oat production w ill r eceiv e 
the la rger allotm en ts of new oa t va
ri eties. 

County Seed Distr ibut ion Com m it
tees nominate growers to receive the 
coun ty all otment of seed . The nomina
tions are app rove d by the Secretar y of 
the Advisor y Comm ittee. The county 
committee includes the County Ag r i
cult ural Agent (chairman) and two or 
m ore addition al m embers interested in 
see d produc tion who are appointed by 
the Cou nty Agen t . On e of the com 
mittee mus t be a loc al member of the 
Minnesota Crop Improvement Associ a
ti on. 

The Approved Grower. The principal 
r equ irement of an Approv ed Grower 
is a previous sa tisfactory r ecord in 
Ce r tified see d production. These grow
ers h ave clean land available for in
creasing see d, and sa t isf actory clean
in g and storage facilities. They use 
ex tr a precautions to k eep seed pur e. 

A pers on may establish a satisfac
tory record of see d production by grow
ing Cer ti fied seed of varieties elig ible 
for Certification with the Minnesot a 
Crop Improvemen t Asso ciation. 

In obtaining seed of a new va ri ety, 
an Approved Gro wer signs a Memo
ran dum of Agreement with the Ag ri 
cultural Experiment Station which 
amo ng other things gives th e s tation 
an oppor tunit y to recall the seed and 
also esta blishes a maximum price for 
the seed the grower sells. 

In m any counties the County Agent, 
with th e aid of r epresentatives of th e 
Minnesota Crop Improvement Asso cia
tion, has organi zed a County Seed Im
provem ent Association . These local or 
ganiza ti ons promot e the us e of seed of 
adap te d var ieti es through local fa irs, 
se ed shows, crop con tests, and demon
stra t ions besides inc reasing pure seed. 

Hybrid Corn Seedst ocks 

A Cor n Comm it te e of the Experim en t 
Station es tablishe s the gen eral poli cies 
of increase and distribution of hybrid 
see d cor n . The Division of Agron om y 
and Plant Geneti cs increases the first 
crosses of hybrids r ecomm ended by 
the Minneso ta Agricultural Ex periment 
S tation. This includes certain Wiscon
sin h ybrids and the Minhybrid v ari e
ties produced and releas ed by the Min
nesot a Stat ion . 

Growers are given an op portun ity to 
apply for th ese seedsto cks one year in 
advanc e. Thus th e Experiment Station 
knows how much seed to pro duc e. The 
si ngle cross see d is gro wn throu gh a 
contract arrange me nt w ith growe rs 
who h ave isolated field s and proper 
faciliti es for drying. It is th en sent ba ck 
to the Exp eriment Station for th e final 
processing. 

Thirty -five to 40 inbred or pure lines 
of cor n must be m aintained for this 
pro gr am . The se ar e produced by hand 
pollination at University F arm, St . 
Paul, and at the So u theas t Statio n , 
Waseca . Ab out 40,000 hand pollina
ti ons are m ad e each year . F or th e past 
four yea rs 12,000 to 15,000 acre s of 
double cross seed plo ts h av e been 
planted fr om sing le crosses furnished 
by the Exper im en t Station . This would 
pr ovide enough see d for about 2,000,000 
acres of commercial corn. 

Facili ties 

The program is design ed to be se lf 
suppor ti ng through th e sa le of seed . 
The Corn Seedstocks Building, erected 
in 1945, con ta ins ample room for proc
ess ing, storage, and office spa ce for the 
wor kers . This year a t wo-stor y build
ing , wh ich will house the Minnesota 
Crop Improv em ent Association and of 
fices of the Extension agronomists, is 
being erecte d. Funds fr om both the 
Crop Im provement Assoc iation and the 
Division of Ag ronomy and Plant Ge
netics h av e been used to erect this 
building. 

Inter-state Relationships 

Along wi th th e bl ack market that 
dev el oped fr om shor tages of other 
products during the war, there arose 

Dr. J. L. Morrill. President of the University 
of Minnesota. and Dr. C. H. Bailey, Dean 
of the University's Department of Agricul· 
ture, inspect corn seed lots. 

a black m arket in cer ta in see ds tocks 
of n ew publicized va r ie t ies . In order 
to help reduce this black market, the 
directors of the North Cen tral Region 
appointed a comm ittee of Seed Dis
tribution wor ke rs fr om the various 
st ates in the r egion to help establish 
policies of inter-state cooperation. Th e 
plan develop ed by th is committee r e
quiries that a sta te that has de veloped 
a new variety will make seed avail
able for ear ly tes ting and increase to 
other states. Som e of the othe r fea tures 
of th e pl an are the cooperative naming 
of new variet ies and the establishme nt 
of uniform prices . Announcem ents of 
new varieties are ad jus te d so that th ey 
are in lin e with available seed . 

Plant breed ers have made remark
able achiev em ents in dev eloping n ew 
varie ties for sp ecial conditions and 
hazards. Ev en be tte r n ew variet ies will 
be dev elop ed . For this r eason it is 
necessary th at a sa tisfactory plan be 
maintained and continued for the in
crease and distribution of foundation 
seedstocks, not only from the Minne
sota Agricultural Exp eriment Station 
but fr om othe r ex per iment stations. A 
sound program in th e future depends 
on the continued wholeh earted coopera
tion of state and federa l workers, the 
Exten sion Service, certifying organiza
ti ons, and th e seed growers and farm
ers thems elves. 
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~ !VeedsCalcium� 

Numerous short-term calcium studies 
made in recent ye ars show that marked 
diff erences in the ability to make use 
of food calcium exist between different 
individuals and in th e same individual 
at diff erent times. Many factors influ
ence this utilization. On the av erage, 
humans utilize about 20 per cent of th e 
calcium in their food . Rats utilize 90 
per cent. 

Body Stores Minerals 

Studies on children indicate that in
creasing the calcium content of the 
diet results in greater storage of this 
mineral in the body. Studies made by 
Dr. Icie Macy Hoobler in the Research 
Laboratory at the Children's F und of 
Michigan show that when the children 
had calcium intakes of 700 to 800 milli
grams per day, the average r etention 
was 125 m ill igr ams. With each increase 
in dietary calcium, the amount stored 
in the body increased , so that when the 
calcium intake was 1700 to 1800 milli
grams, the r etention was 696 milli
grams. Thus, increasing the calcium in 
the diet by somewhat more t han 100 
per cent r esult ed in a 500 per cen t in 
crease in the amount of calcium stored 
in the body. 

Sim ilar results have been reported 
in studies on college students. In t he 
Division of Hom e Economics, Univer
sity of Minnesota, t he college wo men 
measured grew taller throughout their 
fou r years in school. When the cal cium 
in the diets of a grou p of college wom en 
was increased the amount they store d 
also increased. This may have been 
because they were still growing or be
cause th ey had not consumed enough 
calcium before the study for complete 
mineralization of the bones and for 
building up a reserve. 

When generous am ou nts of calcium 
and phosphorus are included in the 
di et, the bones are capable of stor ing 
significant amounts of these miner als 
as a reserve. If the cal cium intake is 
inadequate over a long period of time , 
this reserve becomes greatly depleted. 
Also, a high degre e of dem in eraliza 
tion in the bones themselves m ay result. 

The importance of adequate amounts 
of vitamin D for the proper calcifica
t ion of children 's bones and te eth has 
often been convincingly demonstra ted . 
Wh ether adult s requ ir e a dietary source 

M I NN ESOTA FARM AND H OME S CIENCE 

JANE M. LEICHSENRING 

A LMOST EVERY die tary study 
made in the past 25 years indicates 
that a large number of our popu la ti on 
fail to obtain enough calcium in their 
daily diet. Many doctors now believe 
th a t a die t low in calcium over a long 
period of t ime, r esu lt ing in persistent 
calcium-poor conditions of t he body, 
is an im portant factor in many chronic 
illnesses. They are convinced that a 
large nu m ber of people are living on 
lower levels of health and vitality than 
th ey could enj oy if the ir diets were 
better supplied wi th th is essential 
m ineral. 

Recognizing the need for m ore study 
to throw light on t his serious health 
probl em, th e University of Minnesota, 
Division of Home Econom ics h as r e
cen tly undertaken ex tensive research 
to de termine ho w much calcium should 
be supplied in the diet of the av er age 
person and how that ca lcium m ay be 
used m ore efficiently. 

Sp ecific results of this resear ch will 
be presen ted later in this publication. 
As a background for these findings, 
however , this article w ill conta in a 
brief review of discoveries made her e 
at th e University of Minnesota and 
else where in the Unit ed States. 

Alt hough 99 per cent of the body 
calcium serves to give rigidity to the 
bones and teeth , the remaining one 
per cen t found in the soft tissues is 
of equal impor tance. It functions in the 
coagulation of the blood and in th e 
activity of the nerves, muscles, and 
organs. 

Milk and cheese are ou r best sources 
of thi s m ineral. Greens, such as tur-

Milk is our best source of calcium. 

nip, mustard, k ale, and dandelion, also 
supply appreciable amounts, but other 
vegetables, fruits, cereals, and meats 
are less important dietary sources. 

Dr . F. J . Stare of th e Harvard School 
of Public Health was surprised in 1943 
to see th at the m ajori ty of X-ray studies 
of adults past the ag e of 45 to 50 years 
sh ow ed considerable demineralization 
of th e bone. He suggested low calcium 
or reduced vitamin D intake as a pr i
mary cause of this conditi on . Accord
ing to th e late Dr. T. Wingate Todd of 
th e Un iversity of Colorado School of 
Medicine, this condition is also com
mon among adolescent American chil
dren. 

Studies on Lo w er Animals 

In studies on rats , extendin g over 
many genera ti ons, calcium intake above 
the amount needed for normal grow th 
brought abou t pronounc ed nutritional 
benefits. Dr . H. C. Sherman and his 
associates a t Columbia University found 
that increasing the calcium intake 70 
to 80 per cent above the apparently 
adeq uate am ount r esulted in more effi
cien t u til iza tion of food , slightly in
creased gro w th, hi gher adult vitality, 
an d an increase in the average length 
of t he adult life of the animal. 

Although findings from studies on 
lower animals must be accepte d with 
reservation as a basis for understand
ing the functioning of the human body, 
the similarit y of the diet of th e human 
and the r at makes studies of th is ani
mal particularly us eful. A comparable 
study of humans would obviously be 
impossible, since it would requi re ob
se rvations extending over m any cen
turies. 



of this vitamin, however , is not so defi
nitely kn own . Some studies indicate MINNESOTA LINEN EXHIBIT 
that a dietary source is not required 
bec ause adults store adequate amoun ts 
of th is vitamin in the su mm er by ex 
posure to sunlight. 

Widdowson and McCance in England 
rep orted better utili zat ion of calcium 
from bread by adults during the sum
m er than in the winter. They suggested 
th at this was because enough ex tra 
vitamin D was available through food 
and sunligh t. It is gen erally conceded 
tha t elde r ly pers ons and persons who 
work at nigh t and ge t little sunlight 
need a small daily v it am in D intake. 

A nu m ber of studies indica te that ca l
cium absor ption improv es w ith h igh er 
aci dity in th e intestine. Orange juice 
is an example of a food which is a 
good source .of such acid. In studi es 
on lower an imals, calcium utilization 
was in creased by including lactose 
(m ilk sugar) in the diet. Intest inal bac
ter ia forme d lactic acid from the lac
tose , and thus improved th e calcium 
absorption. 

Investigatio ns on growing animals 
have shown that r ickets m ay be pro
duced by an improper die tary balance 
be tween ca lcium and phosphorus. An 
excessive amou nt of eithe r mineral in
terferes with the utilization of the 
other . Such extreme im balances be
tween these elem ents as us ed in th ese 
studies would no t ordinarily occur. 
The di ets of men and women in this 
country, howev er , fr equently contain 
at least twice as much phosphorus as 
calcium. Thus, it seems d esi rable to 
study further th e effect on calcium 
utilizati on of varying the ratio of cal
cium to phosphorus in the diets of 
hu man adults. 

Th is is one of th e phases of the re
search now being carried on a t th e 
University of Minnesota. The results 
of this research wh ich concern the cal
cium requirements of college women 
will appear in a future issue of Farm 
and Home Scienc e. 
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ETHEL L. PHELPS and� 
LLOYD H. REYERSON� 

AsA SPECIAL FEATURE of Min
nesota Week, February 14-19, 1949, an 
exh ibit of coop erative research work 
at th e University of Minnesota on the 
production of linen yarns and fabrics 
from Minne sota seed flax straw was 
sh ow n in a window of a do wntown d e
partmen t store in Minneapo lis. The ex 
hibit a tt ra cte d so much attention that 
it w as held over fo r a second week. 

Th e r esea rch es behind this exhibit 
w ere set up or iginally by Dr. Ralph E. 
Montonna, form er Assistant Dean of 
the Graduate School, and have been 
continu ed in the School of Chem istry 
and under the Minnesota Institute of 
Research by Dr. Elias Amdur and Mr. 
Floyd Grapp. 

Studies of the yarns and fabrics d e
rived fr om th is flax fiber have been 
made in th e textiles laboratory of 
the Division of Home Economics at 
th e Min nesota Agricultural Experiment 
Station . A project in Agricultural En gi
ne ering at th e Experim ent Station has 
been concerned w ith the development 
of machinery for handling the straw 

•as� it is delivered from th e harvesting 
machine. Ea rlie r accounts of this wo rk 
were reported in the F ebruary, 1947 
and May, 1948 issues of Farm and 
Home Sci ence. 

Th e ite ms included in th e exh ibit, 
as shown in th e accompanying picture, 
are : (le ft to r ight) a bundle of ripen ed 
flax as tak en from the field; a bundle 
of str aw ready for breaking, i.e., with 
the heads and r oots cut off; the straw 
as fed into the breaker rolls and after 
breaking; th e sl iver (a strand of fiber 

in loose, untwisted state) and the rov
ing (a roll of fiber drawn ou t and 
sli ghtly twi st ed ) , showing stages on 
the way to th e chemic al treatment 
which prepares the fiber for spi nning; 
and spools of yarn spun from the 
chemically treated roving. 

All of the fabrics shown are exper i
m ental products. On th e two figures 
are a sport shirt m ade from a length 
of linen sh ir ti ng and a nurse's uniform 
made of a linen suiting. Lengths of 
linen fabr ics which have been dyed 
and screen printed by ha nd are shown 
in th e background , toge ther wi th place 
doilies made of the dyed m ateri al and 
a pe asant- type hand woven tablecloth 
made of linen ya rn s spun in th e labora
tory. In th e foreground are shown r e
prints of the two articles published in 
Farm and Home Sci ence , and of a re 
port of a cooperative study of an ex
perimental toweling crash which had 
been subjected to 150 launderings at 
a commercial laundry. None of these 
materials, eithe r yarn or fabrics, is 
available for sale or distribution, since 
only ex per imen tal products have been 
made. 

One problem yet to be worked out 
is th e dev elopment of mechanical 
means wh ereby harvesting and the 
proper preparation of the straw in 
bundles may be combined. In addition, 
a pilot plant is needed in which this 
process of preparing fiber, spinning it 
into yarn, and weaving the yarn into 
cloth, may be carried out on a larger 
scale. 

The materials shown in this exhibit 
are illustra ti ons of the satisfactory 
products wh ich can be developed from 
seed flax s traw whe n all of th e prob
lem s involved in this project have been 
solved. 
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Where Do We Stand with� 

NEWCASTLE CONTROL?� 

B. S. POMEROY in buildings en ti rely separate from the 
hatchery. In sp it e of precautions , the 21 TOZ S - .and R. FENSTER~CHER 

WHAT HAS HAPPENED to New
castl e dis ea se in Minnesota since it 
wa s first d iagnosed in May, 1946? Has 
the di sease been as serious as first an
ticip ated or has it been overempha
sized? 

Since May, 1946, t he dis eas e h as been 
de finitely diagnos ed by laboratory 
methods as be ing present in 75 of 
Minnesota 's 87 cou nti es, involving 434 
outbreaks in ch ick en and turkey flocks . 
In many counti es the d isease has been 
identified only in a few scattered flock s, 
but in ot her areas it is a defin ite prob
lem . In the area s where there is a 
large pou lt r y population, the po tential 
spread of th e disease is m or e serious. 
Th e incide nce of the d isease is increas
ing. 

Loss Is Often Grea t 

Alt houg h the v ir us of Newcastle d is
ease is cap able of in fecting fowl of all 
types , the only natural ou tbrea ks en
cou ntered in Minnesot a have been in 
ch ickens and turk eys. Ot he r st ates , 
however, hav e repo rted the di sease as 
being presen t in pheasants. F ree-fly ing 
birds and upland game birds are sus
cep ti ble to Newcastl e d isease by arti 
ficial expos ure. 

In 150 ou tbreaks in ch icks under four 
weeks of age the average loss w as 34 
per cent. The loss in som e outbreaks 
was practic all y 100 per cen t . It was not 
uncommon to h ave a 60 per cent m or 
tali ty in broiler plants . In adult birds 
the average loss has bee n about 5 per 
cent, bu t in som e flocks the loss has 
been 20 per cen t or m ore. The princi
pal econom ic loss in t h e laying flock 
is due to the d rast ic r edu ction in egg 
produc tion. It may be t wo to eight 
weeks befor e in di vidual birds return 
to th eir former r ate of production and 
most flocks rarely r etur n to pre-infec
tion ra te of egg production . 

How Newcastle Disease Spreads 

Dur ing the past few years the farm
er' s demand for st ar t ed chicks h as 
been increasing. Thi s m ea ns th at in 
many ha tch eries s tarted chicks hav e 
been confine d in batter ies in brooder 
rooms located in th e same building or 

vir us of Newcastle dis ea se is introduced 
occasionally in to the battery ro om s, and 
before it is r ealized the d isease has 
sp read throu gh out th e plant. 

Sometim es chicks from su ch an in 
fected plant a re delivered to the pur
chaser in person or are shippe d by ex 
press before it is r ealized the chicks 
are in fected wi th Newcastle disease. 
These shi pm en ts of infected chicks n ot 
only se t up new centers of infection 
in various areas, but th ere is als o the 
possibility of infecti ng ot her sh ipments 
of birds wh ile en r oute. The majority 
of the outbrea ks in started ch icks in 
Min nes ot a can be traced back to the 
sou rce of the ch icks. Rarel y h as th e 
d isease been traced to a hatchery su p
ply ing day -old chicks. 

P oultr y cr a tes an d other equ ipmen t 
m ay become contam inated and thus be 
a m eans of spreading the virus. Unless 
feed sacks have been properly st eri
lized, th eir r e -use sh ou ld be avoid ed. 

Ha tchery op era tors should never al
low sick ch ick ens to be brought to the 
hatchery for exam ina ti on there be
caus e such b irds m ight introduc e a 
vir us infection such as Newcastl e dis
ease or infecti ous bron ch it is. In st ead , 
th e poultrym an sho u ld seek th e ad vice 
of hi s loca l v eter inari an . 

The v irus of Newcastl e d isease is 
present in the eggs laid by birds wh ich 
sh ow sym ptoms of the di sease. If in
fected eggs are br ok en in the hatchery, 
th e viru s w ill con tam ina te the in cu 
bator s , equ ipm en t, and we ar ing ap
parel of the personn el of the hatch ery. 
It is the r esponsibility of th e h a tch ery
supply flock owner to r epor t t o h is 
ha tch eryman an y ab nor m al dro p in 
egg production or the presenc e of a 
r esp ir a to ry infe ction . 

I G TO 2 0 ~ 

II TO I S 

6 TO I O - ~ 

I TO s-C] 

Newcastle dise a se ou tb rea ks as of April 12, 
1949. 

Two Vacc ines Are Avail able 

Va ccin ation al on e is not the answer 
to . th e Newcastle dis ease problem . 
Goo d san ita t ion and manag emen t are 
as necessary as ever for a successful 
poultry en ter pri se. 

At the present time t wo types of 
Newc astle vaccines are available for 
use: 

( 1) On e is th e killed v accine th at is 
not cap able of causing the dise ase and 
produces no reaction in the vaccin ated 
bi rds . This type of v accine m ay be 
us ed on birds fro m a few days of ag e 
to birds in production. It gives tempo
rary prot ection from 30 to 90 days or 
lon ger. Such va cci nat ion, accordi ng to 
our present information, h as to be re
peated or followed by th e liv e vi rus 
vaccine if con ti nued prot ection is de
sir ed. 

(2) The secon d type of vaccine is a 
liv e virus vaccine which causes a mild 
r eaction. Some bi rds m ay show symp
tom s of paralysis and colds . Birds vac
cina ted by this method develop a per 
manent immunity . The average los s 
fr om the use of the vaccine m ay be 
fro m I to 2 per cent. This vaccine 
sh ould be u sed on birds from four to 
five w eeks of age to as old as five 
months and should not be used on 
birds in full production. 

Widespread Use of Va ccines Shou ld Be Checked 

Flocks vaccinated wi th the live vir us vaccin es are po tential sources of 
in fect ion fo r two to th ree we eks following vaccina t ion. The widespread use 
of the live virus vacci nes in Minnesota at the present ti me is not justified, 
although its us e sho uld be conside red in those areas where the d isease is a 
serious problem. 

More information concerning t he use of the live vi rus vaccines may be 
obtained fr om your local ve ter inar ian, from the Minnesota Sta te Livestock 
Sanitary Board, from the Univ ersity of Min nesota Division of Veterinary 
Medicine, your Agricultu ral Ex te nsion Age nt, or your hatc heryman. 
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Dry Mil k Industry laces UJ1certaiJ11tttttre� 
DALE BUTZ and E. FRED KOLLER 

D ANGEROUS TIMES may li e ahead 
for Minnesota's war-expanded dry milk 
industr y. Dry milk product prices have 
fa llen a nd m anufactu r ing costs have 
r ise n . As a r esult, the price that th e 
farm er r ec eiv es h as dropp ed and th e 
sh ift back to cr eam, which began in 
1947, is lik ely to be speeded up. 

As mo re and m or e farmers go back 
t o se lling cream , the volume at dry 
m ilk plants w ill fall a nd manufactur
in g costs per pound will r ise even 
higher. All th is w ill put a serious 
squee ze on the dry milk industry and 
may cause t r ouble in plants with h igh 
oper a t ing costs and low receipts. 

United S tates pr odu ct ion of dr y m ilk 
r emained high during 1948 in spite of 
subst an tial r eductions in go vernm ent 
pu rc h ases. This indicates that more 
m ilk po w der th an ever before was used 
at home or sold abroad. 

Minnesota continues to b e one of the 
le ad ing milk po wder producing st ates. 
In 1948 Mi nnes ot a m anu factured about 
one-fou r th of the nation 's nonfat dry 
m ilk so lids, one -fifth of its w hole milk 
po w der , and almost on e-half of its dry 
butt ermilk. S ince 1945, the output of 
a ll products, exce p t dr y w hole milk, 
has fall en, but still r emains w ell above 
prewar le vels. 

S in ce 1942 the number of Minnesota 
dair y plan ts producing dry milk has 
remain ed at about 110. Average output 
per pl an t , how ever, h as increased de
cided ly . In 1947 only 40 plants pro
duced less than 400,000 pounds of pow
der annually , compared to 65 in 1942. 
During the same time the number of 
pla n ts producing over 1,000,000 pounds 
in crease d from 25 to 56. 

Ear ly in 1947 the prices of nonfat 
dry milk solids dr opped sharply from 
the O.P.A. leve l of 14.5-15 ce n ts a pound 
t o th e gover nm en t support lev el of 10 
cents for spr ay po w der and 9 cents for 
roll er. In th e fall of 1947, howev er, 
pr ices began to advance and r eached 
a r ecord leve l of 15.8 cents a pound in 

Left . A roll e r-type dr ier used in making dry milk. Righ t. Packing dry milk in barrels for shipment. 

August, 1948. Prices r emained n ear that" 
level during the fall. 

Lat e last December the go vernment 
an no unc ed that its curren t funds for 
purchasing dried milk were deplet ed . 
The pr ice of nonfat dry milk solids 
fe ll to 4-5 cen ts under th e summer level 
befor e th e market became stab il ized. 

In February, the government again 
en ter ed the powder market and an
nounced th at it w ould buy 150,000,000 
pounds of p ow der during the y ear. A l
though som e purchases h ave been 
m ade, pow der prices during the first 
four mo n th s of 1949 r em a ined consid 
er ab ly bel ow last year's r ecor d levels. 
These drops force plants to reduce 
drast ically the price they p ay for sk im 
milk. A 4-cent drop in po wder prices 
w ould r esult in a 34-ce nt -per -hund re d 
weight r eduction in the p rice farmers 
can be paid for skimmilk.· 

Manufact uring Costs Vary 

In 1947 the average cost of manu
factu r ing a pound of powder for 22 
sp ray dryi ng plants was 4.4 cen ts and 
for 24 ro ll er drying plants, 3.7 cents 
(table 2) . Labor, packing supplies, and 
fu el m ade up nearly three-fourths of 
the total manufacturing costs. 

Spray drying pl ants had an additi onal 
cost of collecting milk or skimmilk 
fr om nearby cream er ie s. The U niver-

Ta ble 1. Production of Dry Milk Products in Minnesota. 1944.1948 

Yea r 
Tot a l 

produc
tion 

Nonfat d ry milk 
solids 

Spray Roll e r 

Dry 
whole 
milk 

Dry 
butter-

m ilk 

Dry skimmilk 
for animal 

feed 

1936-40 (a v erag e ) 37.234 
thousand pounds 

12.201' 0 17.374 7,659 
1944 162,194 52,582 
1945 222,734 79,411 
1946 ... 245,137 112,498 
1947 210.227 106,167 
1948t 219 ,306 106.643 

* Spray and roller combined before 1940. 
t Preliminary. 
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64 ,166 19,856 24,660 930 
88,183 31,646 21,826 1,668 
84,839 27 ,365 17,677 2,758 
58,660 22,803 20.060 2.537 
56.018 35,790 19,215 2,240 

sity 's stu die s showed tha t th ese inter
pl ant hauling costs averaged .87 cen ts 
per pound of powder produced . Much 
of th e roll er drying equ ipment is lo
cated in creameries a t which m ost of 
th e milk is r eceived dir ectly from 
fa rm ers. Th ese hauling costs wer e not 
in cluded as a part of t he m anufactur
in g cos ts . 

The larger spr ay drying plants ap
pear to h ave lower manufactu r ing costs 
per pound of powder (tab le 3) . In 1947 
the plants producing ov er 6,000,000 
pounds of powder annually had an 
average m anufacturing cos t of less than 
4 cents per pound, or more t han one 
ce n t per pound lower than the average 
cos ts of the plants producing less than 
4,000,000 pounds. Labor and fuel costs 
per unit declined as volume incr eased . 

A preliminary analysis of 16 spray 
drying pl ants indicates th at manufac
turing costs p er pound of pow der were 
abou t 0.4 cen ts higher in 1948 than in 
1947, Most of this increase r esu lted 
fr om higher fuel costs. Coal and fuel 
oil prices have in creased from 20 to 30 
per cent since 1947. Labor costs per 
poun d of powder r emained the same 
even though wage r ates per hour in
crea sed ab ou t 8 per cent. This indi
cates that plants w ere using labor more 
efficien tl y . P ackaging costs, as well as 
mo st of the other costs, were nearly 
the sa me in both years. 

Wide var iat ion s in production of 
dried milk products during the year 
increa se costs m aterially. (During 1944
1947, October production was approxi
matel y one -th ir d of June production.) 
As a re su lt m any of the facilities neces
sary to handle milk flow during peak 
mo n ths stand idle during m uch of the 
year. Th ese idle machines continue to 
de preciate an d must be m ain ta ined, 
thu s incr ea sing costs. Other costs, such 
as labor, a lso cannot be reduced in 

(Co n t in u ed on p age 15) 
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R. E.� Hodgson. known as "Bob" to his many 
farm friends . enjoys working with animals. 

R. E. HODGSON 

"Land of plenty" is the Indian mean
ing for Waseca, which is the site of the 
Un iversity' s Southeast Agricultural Ex
per iment Station in Waseca County , 80 
miles south and a little west of the 
Twin Cit ies. 

Waseca is near the line which r ough
ly divides t he "dairy cou ntry" of the 
east fr om the "be ef country" to th e 
west. It 's all "corn and hog" land, but 
pou lt ry and sh eep are also important 
en terpr ises on some farms. There is no 
school at the Waseca Station-all of 
the energy has been devoted to re
search , par ti cularl y in the fields of 
pl ant and animal breedi ng and testing. 

The land is part of th e old esta te of 
Sen ator W. G. Ward, and was pur
chased by him befor e the railroad 
reached Waseca County. In 1912 the 
first 240 acre s were acquired by the 
Un iversity, and an additional 357 acres 
were ad ded in 1940, making th e pres
en t area a 597-acre farm. All of the 
la nd is t illable , ex cept 20 acres which 
will be drained whe never a good ou t 
let can be obtained. The so il is rich , 
heavy, black , a lmost flat, and has a 
deep clay subso il, which adm irably r e
sists dro uth bu t som etimes floods when 
moisture is too abundant. 

Dr . Boss Made Origi nal P la ns 

The Southeast Stati on was originally 
plan ned by the late Dr. Andrew Boss 
as two u nits: an Experime nt Stat ion 
and a Demonst ration Farm, whi ch was 
in ten ded to show the ske ptical how 
proper drainage would im prove land 
which had formerly be en tillable only 
on the h igh spots. 
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This aerial view of the Waseca station shows how test plots a re planted. This pen-type J 

?:ke Soutkcast EXPER IMI� 
Some tiling was done and enough of 

the surface water removed to permit 
a good arrangement of fields. These 
could be wo rked more economically 
because of their adequate size and 
regular shape. Horses furnished all of 
the po wer for sev eral years. 

New Varie ties Developed 

The exper imen tal un it was relatively 
unimportant in the early days, but it 
has gradually expanded and finally ab
sor bed the Demonstration Farm . So m e 
of the land is us ed to gro w feed fo r 
approximate ly 600 head of livestock . 
Other land is pl an ted to increase new 
grain vari eties as th ey are developed 
or in tr oduced and pu t on the Min ne
sota "recomm ended" list. Sev eral thou
sa nd bushels of "fo undation seed" are 
th us made available each ye ar to farm
ers and seedsmen . Moore barley and 
Andr ew oats were in creased in 1948 
and are being d istributed in 1949. 

Som e of the acr eage is us ed for test 
plots which number up into the th ou
sands each year . New material from 
the breed ing pl ots of flax and cere als 
is given a chance to demonstrate agro
nom ic charact ers and yi elding ability 
in random-replicated plots . From th e 
data so ob ta ined , selections are m ad e 
for further testing or for increase. 

Sam ples of whe at, both w inte r and 
spr in g, are subjected to milling and 
bak ing tests. Sometimes hundreds of 
varieti es , coll ected fr om all parts of 
the world, are propagated in shor t rows 
fr om which selections are made for 
diseas e r esistance, stiffness of straw, or 
other desired characters which may be 
used in cross-breeding proj ects. 

For age cro ps of many k inds are 
t ested for hay and for pasture us e. 
Southe rn stra ins of brome gr ass have 
been proven superior to th ose fr om th e 
north , while in tests on alfalfa th e 

reverse is true. New varieties of alfalfa, 
such as Ranger and Ladak, have been 
tested and rated above old er se lect ions 
such as Grimm and Cossack. 

Longevity, dis eas e resistance, and 
continued y ields are measured over 
successive years and in r epeated ex
periments in ord er to det ermine their 
long-time reaction to soil and climate. 
Pasture trials with all sorts of cr ops 
and m ix tur es are guides in advising 
fa rmers how to plan for hi gh produc
tion on their own farms. 

All of the Unive rsi ty 's corn breed
ing for southern Minne sota farms is 
car ri ed out at the Was eca Station . The 
corn project, including breeding, cross
ing, testing, and the propagation of in
bred lines, has grown until it occupies 
an area of nearly 40 acres. Every seed 
is planted by hand, and each row or 
plant is harvested in divi dually after 
a complete set of notes on growth, dis
ease reaction, and behavior is compiled . 

During th e pollinating season, a small 
army of men and boys rush up and 
down th e corn row s putting on ear 
bags, placing tassel bags, and trans
fe r r ing proper pollen to the waiting 
si lks, until darkness drives th em fr om 
th e field . The fact that 95 per cent of 
the cor n grown in Minnesota is no w 
of hybrid breeding shows the us e farm 
ers make of this field of r esearch. 

It is pr obable that th e firs t double
crossed corn raised in Minnesota was 
grown a t the Waseca Branch Station. 
Dr. H. K. Hayes, Chief of th e Division 
of Agronomy and P lant Gen etics at 
University Farm, has direct ed th e corn 
w ork and supervised th e production 
and distribution of oth er crops for over 
30 years. 

In 1921, he obtained a bushel of Burr 
Learning hybrid seed from Connecti cu t, 
and it was planted at th e Southe ast 
Sta t ion . The r esults we re so encourag-
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1 is used to test loose housing and the mil king parlor. 

.NT STATION� 
ing that wo rk wit h Minne so ta lin es was 
pushe d as rapid ly as possib le. By 1930, 
a dou bl e cross, later nam ed Minhybrid 
403, was r eady for comparison with th e 
best open-pollinated corn grown in 
southern Minnesota. This va r iety and 
Min hybri d 301 we re the openi ng 
we dges in a program whi ch has r evo
lu tio nized corn productio n in th is state. 

Swine Inbreeding St arted 

Can corn breeding m ethods be us ed 
to adv an ta ge in breeding swi ne? That 
qu es tion puzzled the University of Min 
nesota and other r esea rc h institu tions 
throug hou t th e Un ited States back in 
1923. As a r esult , in 1924 th e Waseca 
station started using on hogs th e prin
cipl es learned in corn breeding. The 
sta ti on star ted inbreeding a line of 
P oland China hogs. Today this lin e of 
Po land Chinas is on e of th e most highly 
inbred lin es of domestic liv estock in 
the country, with the exception of 
poultry. 

In 1935 the establishment of the r e
gional swine laboratory gave new im
petus to th is type of breed ing wo r k. 
The Un ive r sity 's part in this project 
is under the direction of Dr. L. M. Win
ters. All branch st ation s cooperate 
closely wit h him in the project. 

By agreem ent, the wo r k is d ivided 
among the sta t ions. To the Waseca unit 

is assigned th e task of testing, in 
crosses , th e inbred Minnesot a No. 1 
lin e fr om Grand Rapids, the A and B 
lines from th e West Central Sta ti on at 
Morris, th e No. 2 and B lines fro m 
Northwest Station a t Crooks to n, and 
the h ighly inbre d M line of it s ow n 
breeding . The crosses are made and 
li tt ers fed in test lo ts a t Waseca. 

Wh en the p igs reach market weight, 
they a re sen t to a packing plant at 
Alber t Lea, where detailed carcass 
yield s data are ob tained. These da ta 
th en giv e a comple te r ecord of th e ani
mals fr om bi rth to final disposal , so 
tha t var ious crosses and meth ods of 
crossing ca n be compare d and inbred 
lin es evaluated. 

About 50 spr ing and 20 fall litters 
are r a ised each year, and the pigs are 
measured for th e five points of effi
ciency: (1) prolificacy, (2) vigor or 
livability, (3) r apid gains in we ight , 
(4) efficie ncy in th e utili zation of feed , 
and (5) carcass qu ality. 

New Sheep Breed s So ug ht 

Th e Universi ty 's su ccess in the pro
gram of pro duci ng h ighly efficient 
swine has led to a similar project with 
sheep. The Waseca flock retains a m ild
ly inb re d lin e of r egistered Shropshires 
for comparison wi th a new breed in t h e 
making, designated as Minne sota 102. 
Crosses a t Waseca involve th e Shro p
shi re, Le ices ter , Targhee (a new breed 
develop ed by the U. S . Depa rt ment of 
Agriculture a t Du Bois, Idaho), and 
Colum bia breeds. 

Selections fr om this new combina
tion of inherit ed characters will em 
phasize qu al iti es es pe cia lly us eful under 
southern Minnesota conditi ons: prolifi
cacy, rapid growth, mutton qu ali ty, an d 
heavy fleec e. S ince this project has 
only recently been star ted, the end r e
sults cannot be m easured . 

Dual-Purpcse Dairy Her d 

Other br anch stations m ain ta in herds 
of Holstein and Guernsey dairy cattle 
and sm all herds of beef Sho r tho rns. At 
Was eca, a dual-purpose herd of Milk
ing Shorthorns has been used for ex
perimental purposes since 1916. The 
herd was closed in 1938, and si nce th en 
no outsi de breeding has bee n used . 

A new project h as r ecently be en 
sta r te d- the cross ing and inbreeding 
of th ese ca ttle, following the pattern 
which has been su ccessful with Min ne
sota No. 1 and No. 2 swine. The bu ll 
being used in this new cros s is h imself 
a cross of the Brahm an dairy breed, 
S indi, with American J ersey . This bu ll 
is being used in breedi ng part of th e 
sta t ion 's Milking Shor thorn herd. A 
number of the old line Milking Shor t
horns will be retained as a base for 
meas uri ng results with the new pro 
cedures. Oth ers have r epor ted that one
eighth Brahm an breeding giv es good 
resis tance to inse cts and hea t. No on e 
knows, howev er, how t h is cross w ill 
stand the cold of Minnesota winters. 
The ex pe r ime n t pro bably is th e only 
one using Sindi breeding in Northern 
United States. 

Horses hav e largel y faded fro m th e 
fa rm picture, but a team come s in 
handy for many opera tors . At Waseca, 
Percherons hav e been cro ssed with an 
Arab ian, and th e new strain is being 
tried . These hor ses a re hea vy enough 
for all ord ina ry wo rk, but ag ile enough 
for pleasu r e r id ing. This is one of many 
minor projects. 

P en -Type Barn Buil t 

The station is also trying out a pen
type barn for managing the dairy he rd 
and getting cows up on a platform to 
make milking easier. Othe r mi nor 
projects include m aki ng sil age from 
first-cutting a lfa lfa , and drying hay by 
heate d air forced through the mate ri al. 
So fa r , dry ing in "dough nut stacks" 
has been the mos t su ccessfu l. 

Like all th e other branch sta ti ons , 
th e plant at Waseca is a busy place. 
Ca r ing for the s toc k and preparing seed 
gra in keeps a crew of 13 bu sy throu gh 
th e win ter m onths. In the summe r, 
whe n field wo r k is in full swing, as 
many as 75 men and boys are required . 
Letters, qu estions, visitors, and farm 
ers' meeti ngs spread th e informat ion 
gai ned fr om tr y ing, testing, and criti
cizing new mater ia l, n ew methods, an d 
new suggest ions . It is th e aim of those 
who spread this in formation to ma ke 
farm ope ra tions in sou the r n Min neso ta 
mo re profitable an d pl ea san t, and mo re 
satisfying for tho se who su pport and 
ma intain this farm research cen ter . 

An imal breedin g is an importa nt part of the w ork at all of the Unive rsit y's experime nt s ta tions . Shown here from le!t to rig ht a re cross bre d 
hogs. a Sin di-Ier sey bull w hich w ill be use d in crossbreeding with Milking Sh orthorns. and finally part of the station's Milking Shor t. 
horn herd. 
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Improve Vour StaNds 0/ Legumes and Grasses� 
A. R. SCHMID and H. R. ARAKERI 

NEGLECT your crop rotation and 
you may be neglect ing the No . 1 k ey 
to farm success in years to come. A 
good cr op rotati on will furnish a sound 
founda ti on for be tter yie lds, fo r the 
cons ervation of soil, and for the m ain
tenance of fertility. 

The success of a good cro p rotation 
in Minnesota will more than likel y 
hinge on ob tain ing and maintaining a 
good stand of grass and legumes. The 
first requirement for a vigorous, suc
cessf ul stand of legumes and grasses 
is good soil condit ion. Most legumes 
grow poor ly on acid soil s. If soil is acid, 
apply lime before seeding. If soil lacks 
phosphorus or potash , add fer t iliz er . 

F ertile nonacid soil al on e, h ow ever , 
will not assu re a good st and. Recent ex 
periments by the Universi ty of Min ne
sota ha ve pointed to se veral other es 
se ntials to good legume and grass 
stands . 

A poorly-pre pared loose seedbed 
ofte n caus es st and failures. The top 
layer of soil drys out more r ap id ly in 
such a seedb ed tha n the same layer in 
a fir m seedbed. As a r esult, th e new 
seed lings ma y be left high an d dry 
shortly aft er ge rmination. F or sp ring 

seedings, fall plowing is preferable, 
as it g ives a firmer seed bed. Wh en 
sp r ing plow ing must be used, ex t ra 
di sci ngs or use of the cultipack er m ay 
br ing about a firm seedbed. 

Avoid Seeding Too Deeply 

Seedi ng too deep ly is an ot he r com
mo n caus e of stand fa ilure. Seeding 
expe riments conduc ted at University 
Far m show that the best depth for 
se edin g small seeded legu mes and 
grasses, such as alfa lfa, sweet clover, 
r ed clover, alsik e, and timothy, is % 
to V2 in ch . 

Farmers com monly broadcast the 
sm all seed ed legumes and grasses and 
t hen har ro w to cover. With sp r ing 
seedi ng under no rm al con dit ions this 
sy stem usually produces sati sfacto r y 
stands. During dry w eather, howev er, 
u si ng the cultip ack er either before or 
af ter seeding, or both, a ids materi ally 
in obtaining better stands. A meth od
of-seeding test, conducted at Univ ers ity 
Farm in the dry spri ng of 1948, showed 
that where the cultipack er was u sed 
following seed ing, 56 alfalfa plants pe r 
sq u are yard were obta ined . Where h ar
row ing followed seeding, only 21 al 
falfa pl ants per squ are yard sur vived . 

S ince the gro und is usu all y quite dry 
during the hot summer months a culti
packer is al most a n ecessi ty for sum
mer se edings. Cultipacke r seeders n ow 
on the mark et are ideal for seeding 
sm all seeded legumes and grasses. 

Some of the larger seede d legu mes 
and grasses can be seeded a little 
deep er. Brome gras s, suda n grass, and 
millet, for exa m ple, will sprou t well 
w hen p la nte d one inch deep . These 
grasses, h owever, can no t be see ded as 
deep as oats or cor n somet im es are . 
Since brom e, sud an, an d millet ar e 
common ly seeded with a grain dr ill, 
th e drill sho uld be set to seed shallow 
and still give good cov erage. 

Dro uth Resistance Im portant 

Another fa ctor of importanc e in ob
taining go od stands is the drouth r e
sistance of seedlings of differe nt spe cies . 
A quick-growing, tap-roo ted plant suc h 

Above . Five leg umes-alfalfa, medium red 
cl over, biennial white swee t clover , alsike 
clover, and while clo ver-g row n in the 
greenhouse thr ee weeks. 

Bel ow. Same five leg umes after ha ving been 
hardened a t 39.2 0 F. for two weeks, frozen 
at 14 0 F. for eigh t hours , and then left in 
the gr eenhouse on e week. Note complete 
killi ng of a ll plants . 

as a lf alfa is easier to es tablish in mid
summer th an slow -growi ng fibrous
roo ted pl ants such as m ost of the per
enni a l grass es. For this r eason a lfalfa
grass mixtures see ded in July often r e
su lt in a good st and of alfalfa but a 
poo r stand of grass. 

Som etimes a stand failure is due to 
a poor se lec tio n or managem ent of the 
com panio n cr op . The less competit ion 
offered by the compani on crop for 
m oisture and nutrients, the better the 
ch an ces of obtaining a good stand. Flax 
is one of the best companion cr ops if 
the crop is to be harvested for seed. 
Th e use of flax is impractical for es 
tablishing sweet clover, h owever , be
ca us e the sweet clover grows taller 
than the flax and interferes with its 
harvest. 

The next best companion crops are 
the ea r ly, shor t -s t r aw ed, small grains. 
Weak-strawed var ieties of oats an d 
barley which are apt to lod ge or a tall
growing crop lik e rye, if taken for 
seed, are undesirable as companion 
cro ps . If a small grain is used for a 
companion crop it should be seeded at 
1;2 to % of nor mal r ate per acre. F or 
summer seedi ngs, no companion crop 
shou ld be u sed. 

The manage men t of the companion 
crop is also an impor tant factor . Ex
per im ents conducted by A. C. Ar ny 
a t University Farm have shown that 
better stands are obtained when the 
com pa nion cro p is cut for hay than 
wh en it is a llowed to produce se ed. 
Lenient grazing of the com panion cr op 
by ca ttle or sh eep r esults in even be t ter 
stands than cutting it for h ay . 

Seed at Right Tim e 

Still an other cause of st and failu re 
may be seeding at the wrong ti me. 
F ield ex pe r ime nts h av e sh own that for 
mo st reliable r esults ear ly spr ing seed
in g is best. There are times, ho weve r, 
when sum me r or fall seedings w ou ld 
be desirable if they cou ld be estab
lishe d success fully. The qu est ion th en 
arises , w ill th e seedli ngs of va r ious 
legumes and grasses established in the 
summer or fall survive th e wi nter , and 
how well advan ced must they be to 
survive? 

To determine the com para tive r e
sis tance of legume an d grass seedlings 
to f reezing inj ury, five grasses and 
five legumes were gr own for various 
lengths of tim e in the greenh ouse . 
These we re th en su bje cte d to arti ficial 
harden ing and f r eezing conditions. It 
w as found that gr asses sh ow ed much 
better sur vival to freezing than leg
umes , particularly at ea rl y st ag es of 
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gr owth. Grasses sh owed some w eak
ness in survival at an ear ly stage when 
on ly the seco nd leaf was developin g . 
Bu t t he surviva l was st ill sufficiently 
high to indicate that they may b e 
seeded success fu ll y in th e fall-the 
earlier in the fa ll the bett er. 

The five� grasses t ested were Lorain 
t im othy, Lincoln b rome, K entucky:I: 
bluegrass, m eadow fescue, and reed 
cana ry grass . The la tter three w er e 
from commercial northern-gro w n seed . 
R eed canary sh ow ed low survival from 
fr eezing wh il e in the ear ly stages of 
development, indicating that for field 
see di ngs it sh ould be planted either 
early in the fa ll or late en ough so that 
no germination occurs befor e w int er . 

How L eg umes Su rvive W in te r 

Aft er em ergence fr om the soil but 
st ill in the ear ly st ages of dev elop m ent 
the legumes showed very po or sur
vival to freezing. The five legum es 
tes t ed were Ranger alfalfa, bi ennial 
white swee t cl over, m edium r ed cl over , 
wi ld white clover, and alsike clov er . 
Th e la t ter fou r w ere from northern
gr ow n comm ercial see d . Alfalfa b egan 
to de velop some r esis tan ce to f r ee zin g 
afte r four w eeks of greenhouse grow th . 
Medium r ed, w ild white, and a lsike 
clover began to show improved su r 
viv a l at five weeks of growth. S w ee t 
clove r surv ival w as almost n il until 
aft er n in e weeks of gr ee nh ouse growth. 
Although a w eek' s gro w th in the gr een 
house is not comparable w ith a w eek 's 
growth in the field, the r elative di ffer
ence be tw een these legumes grow n in 
a greenhouse sh ould indicate w hat 
m igh t be ex pecte d in the field. 

F ield exp er im ents at Universit y 
Farm have show n that alfalfa p la nt
ings m ade m uch later than August 10 
have consisten tl y wi nter k illed. Accord
ing to th e greenhouse and fr eezing ex 
per im ents, the chances of a stand of 
red cl over, w h it e clover, alsik e clove r , 
a nd especially sweet clo ver comin g 
thr ough the winter, if seeded as lat e 
as Augu st 10, are not good. For sum
mer seed ings of a lf alfa the safest policy 
is to seed before Augu st 1. Ev en then, 
if th e soil is so dry that no germin ation 
occu r s for a few w eek s, ser ious w in ter 
in ju ry may r esult. 

By fo llo wing good see di ng pract ices, 
such as using lim e and fe r ti lizer wh ere 
needed, se ed ing at the proper time, 
seed ing sh all ow on a firm se edbed, and 
r educing th e rate of seed ing of a com
panion cr op, the normal seeding rate 
of the grass or legume can be r educed 
by as m uch as % t o 1f2. Conversely, 
incr easing the seeding rate is no sub
stitute w h er e these conditions do not 
ex ist. 
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Perce n t of migrants, age 25-34 inclusive, w ho had completed h igh school in 1940. 
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E ACH YEAR thousands of person s 
le ave Minnesota farms for v ill age, 
to w n, or city-or they move from one 
farm to ano ther. In fa ct, the number 
of peopl e lea v in g th e fa rm in r ecent 
yea rs h as exceeded the natu ra l in
crease, so that th e actual num ber of 
fa r m peopl e has declined wh ile the 
state 's population has r emained a bou t 
th e same. 

Migra t ion is the process by which 
populat ion r edistribu tes it self in rela
t ion to r esources, econom ic oppor tu 
n ity, and desires of in dividuals in r e 
gard to a p lace t o live an d the k ind of 
work. In th e pr ocess, however, various 
se gments of the po pula t ion a re a ffec ted 
quite d iffer en tl y . Let us turn our at
tention to so me specific aspects of m i
gr at ion as they affect the Minnesota 
si tua t ion. 

Q: How many people are there in 
Min nesota? 

A : Acc or ding to the 1940 census, the 
population of Minnesota was 2,792,300. 
This included 1,427,545 males and 
1,364,755 females . At that time Min
nesot ans m ade up sligh tl y over tw o 
per ce nt of th e nation 's 131,669,275 
popula tio n . Later the Minnesota De
par tmen t of Busin ess R esearch and 
De velopm ent pl aced t he population for 
July , 1947, a t 2,896,000 for Minnesota 
and a t 142,628,000 for th e United States . 

Q : Are there more men or women in 
Minneso ta? 

A : Latest figures indicate th at th er e 
were alm ost 105 m a les for each 100 
fem ales in th e s ta te . However, ther e 
wer e more fem ales than males between 

18 and 30. In the 20-24 age group there 
w ere only 99 males per 100 females. 

The disc repa ncies between male and 
female num be rs becom e m or e marked 
when we consider place of r esidence. 
In the fa rm areas , m ales ou tnum bered 
fe m ales 123 to 100, while in th e citi es 
th ere were 94 m a les per 100 females. 
These differences are great est a t the 
"m arry ing" age . Obv iously then , m any 
young people w ill have to look be yond 
th eir own age and residence group for 
a life companion. 

Q : Where are the surpluses of males 
and fe m a les most likely to be found? 

A: Considering the whole po pulation, 
there were 102,764 e x tr a males in rural 
areas, whil e there were 39,974 extr a 
females in the cities. 

Q: How many m igran ts are there in 
Minnesota? 

A : The cens us people picked up this 
in formation by ch ecking th e 1935 and 
1940 addresse s of each person. If a per
so n 's former address was in another 
cou n ty, he was automatically listed as 
a migrant. 

On this basis , 328,663 persons, or 12 
per ce~t of Minnesota's population , 
we re migrants to som e degree . Of these , 
162,053 were males and 166,610 we re 
fe m a les, a su r p lus of over 4,000 fem ales. 

Q: Are there more long or short 
moves? 

A : By classifying moves w ithin th e 
state as shor t ones and those across 
s ta te lines as long ones, th e shor t moves 
have a de cided edge . 

Q : Do farm people move as frequent 
ly as city people? 

A : Proportionately, th ere are ab out 
as� many migrants in th e country as in 

(Con ti nu ed on page 13) 
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Government officials grade a ll beef carcasses. 

Marketing Slaughter Cattle 
bU Carcass Weight altd (jrade 

study ing and com paring the two methA. A. DOWELL. GERALD ENGEL
ods for the past three years. S ince thisMAN. E. F. FERRIN. and 
wo rk w as started the North Central 

P. A. ANDERSON Livestock Marketing Research Com
mittee has adopted "Marketing Slaugh 

WOULD IT PAY farmers to sell ter Li vestock by Carcass Weight and 
th eir cattle by carcass w eight and grade Grade" as a regional proj ect. 
rather than by li veweigh t as done to

The University's study on beef cattle 
was conducted at the Geo . A. Hormel 
and Co. packing plant at Austin, Min
nesota. Data were obtained on 400 
slaughter cattle, including 219 steers, 
76 heifers, and 105 cows . An experi
enced packer buyer estimated the 
dressed yield of each animal on th e 
hoof to the nearest one-half per cent 
and th e carcass grade on the basis of 
the upper one-third, middle one-third, 
and lower one-third of each official 
grade. The chilled car casses were 
graded by one government grader on 
the basis of the upper, middle, and 
lower one-third of each official grade. 
This was called the "actual grade." 

The prices for carcasses used in this 
study are based upon the unweighted 
average w ho lesale price of good grade 
beef steer ca rcasses at Ch icago during 
1947. Price differences be tween official 
grades were adj usted on th e basis of 
the differentials of 1937-41. 

How far off was the buyer's estimate 
made on the live animal? Table I 
shows the figures on one lot of 20 
steers, th e total price error per 100 
po unds liveweight, and what part of 
this error was due to estimating y ield 
and what part to estimating gr ade. 

Actually, errors in this lot ran from 
$1.82 too little to '$2.31 too much per 
hundredweight. On this basis, the er 
ror in price for a 1,000-pound steer 
would be from $18.20 too low to $23.10 
too h igh. 

In some cases a pric e er ror in esti
mating yield was offset by an error in 
estimating grade. More often, however, 
the two price errors were in the same 
direction. If the buyer ov erestimated 
yield, he tended to ov er estimate grade, 
also. Although there is a tendency for 

day? This ques tion has been asked by Table 1. Dif fere n ce b e twe e n Estim a ted P ric e and Actual Value per 100 Poun d s Liv eweig h t o f 
many farmers and businessmen in the In d iv id u a l A nima ls in a Samp le Lot of S l a u g h te r Steers' 
past few years. 

Und er our system today, buyers in 
spect the cat tle and then estimate t heir Estimated 

S teer price per
dr essed yield and ca rcass grade. They number 100 po un ds 

liv eweiqb t bid for th e cattle on the basis of this 
I $23 .83 observ at ion . The accuracy of the prices 
2 24.03 they offer , therefore, depends u pon the 
3 ... ......•.........•..... . ...........•......• ....................•....•.. 22.36� 

accuracy of their estimates. 4 
In th is study the actual yield was de  5 

termined by w eighing the carcass after 6 

sla ugh ter an d the actual grad e was 7 
8

given by a United States Department 9 
of Agriculture grader. Thus, the diff er 10 

ences between esti mated and actual 11 

yield and gr ade were determined. By 12 
13 

look ing a t th ese diff erences in terms 14 
of do llars and cents, it w as possible to 15 

measure what advantage, in accuracy 16 

of pricing, the carcass weight and grade 17 
18 

method holds over the present li ve  19 
we ight m eth od. 20 

The Div isio ns of Agr icultural Eco
Lot averagenom ics and Anim al Husbandry of the 

23.85 
22.36 
22.56 
23.62 
23.82 
24 .06 
24.06 
22.15 
23.82 
23.62 
23.41 
23.62 
22.36 
24.05 
24.26 
23.82 
24.05 

23.49 

University of Minnesota have been • This lo t appears a s Lot 5 in ta b le 2. 

Price error per 100 poun ds liveweight 

Ac tual Part of total due to 
value per Total error in estimating 

100 pounds price 
Iiveweight error Yield Gr ade 

$22 .54 $ + 1.29 $+1.29 s .00 
22.15 + 1.88 +1.03 + .85 
22.51 - .15 + .67 - .82 
23.44 + .41 + .41 .00 
24.18 -1.82 - .20 - 1.62 
22.38 + .18 + .18 .00 
23 .90 - .28 - .28 .00 
22.43 + 1.39 + .54 + .85 
23.93 + .13 + .13 .00 
24.39 - .33 - .33 .00 
22.74 - .59 + .95 - 1.54 
21.51 +2.3 1 + .62 + 1.69 
23.62 .00 .00 .00 
22.82 + .59 - .28 + .87 
22.59 + 1.03 + 1.03 .00 
23.88 - 1.52 - .64 - .88 
22.92 + 1.13 + .26 + .87 
24.16 + .10 + .10 .00 
22.38 +1.44 + .59 + .85 
23.77 + .28 - .62 + .90 

23. 10 + .39 + .26 + .13 
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price errors between individual anim als 
to cancel ea ch oth er, the pr ice error 
for the entire lot in table 1 was + $.39 
per 100 pounds liveweight. 

The difference between estimated 
price an d actual price was less for ' 
steers and heifers by lots (table 2) than 
for indiv idu al steers and heifers. Th e 
range in total pr ice per 100 pounds 
liveweight for 18 differe n t lots was 
from - $.95 too little to + $1.54 to o 
much. On the ba sis of 20 head of 1,000
pound anim als per lo t, this would 
amount to an underestimate of $190 
for one lot and an overestimate of 
$308 fo r an other . The tendency for price 
errors between lots to cancel ea ch other 
to some extent is shown in table 2. 

The errors in est im ati ng the yi el d 
and carcass grade of individual cows 
were somewhat gr eater than those for 
in dividu al steers and heifers. On a 
dollars and cen ts basis, howeve r , t he 
total pric e er ror per 100 pounds w as 
less for cows th an for in dividual st eers 
and heifers. This was becaus e cow car 
casses a re worth less t han steer and 
heifer carcasses. 

On th e basis of the data ob tained and 
pri ces used in th is study , about 33 
per cent of the indiv idual cows on foot 
would be ex pected to be pr iced w ith in 
a r ange of $.50 per 100 pounds above 
or below th eir actu al value, compar ed 
wit h 29 per cen t of the individual 
steers and heifers , and 47 per cent of 
the ste ers and heifers by lots. Simi
larl y, abou t 60 per cent of the cows 
would be priced within a range of 
$1.00 per 100 pounds above or below 
th eir actual value, compared with 55 
per cent of the in dividual steers and 
heifers, an d 79 per cent of the lots. 
The pr ice error would be expected to 
exceed $2.00 per hundredweight for 
9 per cent of the in dividual cows , fo r 

13 per ce nt of the individual steers 
and heifers, and only rarely in the case 
of lots. These comparisons are based 
upon 194'7 beef price levels. 

It is probable that all producers com
bined receive about th e same amount 
of money for all cattle sold under th e 
present liveweight method as th ey 
would r eceive under th e carcass weight 
and grade m ethod. This st ud y in di
cates, how ev er, that under the carcass 
method the money would be distrib
uted diff er ently among th e diff erent 
sellers. Th e re turns would be dist r ib 
uted more near ly in line wi th th e ac
tual value of th e product delivered . 
The ca t tl e feede r who sells one or more 
carloads at a time is interested to 
kno w how closely buyers can estimate 
the valu e of h is cattle by lots. Many 
Min nesota farmers , however , sell indi
vidual cows, bulls, steers, or heifers, 
or sm all lots of two or three head at a 
time. They are interested in the accu
racy w ith which buyers can estim ate 
th e value of individual animals. 

It appears that other gains in mar
ke ting effec tiveness would be ass oci
a te d with selli ng cattle on the carcass 
basis. The improvement in pricing ac
curacy wou ld lead to a m ore effecti ve 
util izat ion of r esources in th e produc
ti on and fa ttening of cattle. Ex cessive 
filling be for e sale would be greatly r e
duced . A mo re accurate language for 
price quotations would be provided 
and sale by description would be en
couraged . Producers would the n ha ve 
more information concer ni ng the wor th 
of th eir an imals and would be placed 
in a stronger bargaining position. 

Further studies are ne eded to ve r ify 
or modify these findings. The practi ca
bility of carcass selling under condi 
tions exist ing in this country also needs 
to be thoroughly studied . 

Ta ble 2. Differe nce between Estima ted Price and Actual Val ue per 100 Pounds Liveweiqht of 
Sla uqhte r Steers a nd Heilers by Lots" 

Price error per 100 pounds liveweight 

Estimated Actual Part of total du e to 
Lot Number price per value per Total error in estimating

number of 
head 

I ...........-...............•.•.............•..•.... 15 
2 ................................... 10 
3 15 
4 .... ...............,......................... 15 
5 ........................... 20 
6 19 
7 16 
8 .......-.._..............' ........................ 15 
9 ~....._.._........_... ............ 6 

10 ...........__............................. 17 
II ......................_................... II 
12 ...................................... 10 
13 ................................... 14 
14 13 
15 .................................... 13 
16 II 
17 13 
18 18 

• The lots are arranged in the 
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100 pounds 100 pounds price 
liveweiqht liveweight error Yield Grade 

$23.1 3 $22.23� H .90 $+ .15 $+ .75 
25.55� 25.16 + .39 - .38 + .77 

+ + +26.68 26.40 .28 .51 .13 
24.93 24.72 .21 .34 - .13+ + 
23.49 23.10� + .39 .26 .13+ + 
25.73 24.44� + 1.29 + .46 .83+ 
28.58 27.94� + .64 - .08 + .72 
27.78 27.04� + .74 - .08 + .82 
22.51 23.28� - .77 - .13 - .64 
23.88 23.95 .08� - .21 .13-� + 
22.46 22.13� + .33 + .31 + .02 
23.39 23.52� - .13 - .23 + .10 
21.84 21.87� - .03 + .15 - .18 
28.76� 27.22 +1.54 + .15 + 1.39 

+ +28.68� 27.54 +1.14 .57 .57 

+ +26.19 25.03� + 1.16 .54 .62 
24.85 25.80� - .95 - .80 - .15 
21.59 22.46� - .87 - .61 - .26 

order in which they w ere purchased and slaughtered. 

Migratio# . . .� 
(Con ti n u ed from page II ) 

th e city-about 10 per cent for both 
males and females. In actual number s, 
howev er, there are many more in the 
citi es . 

Q: Where do people go when they 
m ove? 

A : In many cas es they go to another 
place much lik e th e one th ey left. Of 
th e 62,000 farm mi grants wi thin the 
s tate, 61 per cent of th e males and 51 
per cent of the females mo ved to other 
farms . Twenty-two per 'cent of the 
males and 31 per cent of the females 
wen ts to cit ies, while th e remaind er 
found places in small towns, villages, 
or other places with less than 2,500 
population . 

Q : Who gain s a nd who loses in thi s 
interchange ? 

A : Towns, vill ages, and cities have 
a net gain, wh ile farms have a net 
loss . Th e towns and villages gained 
4,692 mal es and 2,081 fem ales; farms 
lost 2,503 males and 6,272 females ; 
cities gained 4,191 females and lost 
2,126 males. 

It is evident that th e farm popula
tion is a heavy loser in th is exchange. 
The w ay the sex ra tio is further dis
torted by the loss of al most 4,000 more 
females is but one of several critical 
aspects of the pi cture. One might also 
consider the effect on la bor su pply , 
th e educational drain, qualifications of 
the replacements, na ti onali ty and re
ligious differences, and many other 
equally important fe a ture s. 

Q : What do es educa tion have to do 
w it h migration? 

A: In so far as Minnesota is con 
cerned, th e migrants are almost in
var iably better educated than com
parable groups of nonmigrants, On the 
part of migrants there seems to be a 
strong trend toward m ore formal edu
cation. Or, to put it another way, the 
more one is ed ucated, th e more apt he 
is to mi grate. The 25-34 age group is 
about the youngest group likely to 
have com pleted its education before 
migrating, so by studying th e 1940 
census figures on this group we can 
get a picture of the latest trends both 
in education and in educational prepa
ration for migration . In rural ar eas , 
about 13 per cent of th e nonmigrant 
men finished high school, whereas 
45 per cent of the city men who did 
no t move finished high scho ol. On the 
other hand 28 per cent of th e farm to 
city migrants and 65 per cent of the 
city dw ell ers who later went to other 
cities com pl eted high school. 

Q: How do females� compar e? 
A: Th e direction is th e same and the 

difference is even more extreme. 
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a: Do the beUer educated people al so 
move from city to farm? 

A: Unfortunately for the farm in 
teres ts, no. Among migrants fro m cities 
to farms in Minnesota , only 27 per cen t 
of th e m en and 42 per cent of the 
wom en finished h igh school. H igh 
school attendance is almost invariably 
lower in fa rm areas, with atte ndance 
of m igrants the lowest of all. Among 
those moving from on e far m to another 
the. per centage of those attend in g high 
school was 9 for m ales and 26 for fe
males. This trend can leav e little do ubt 
that both th e farm er an d th e ci ty 
dweller have similar vi ews as to th e 
relat ive im por tance of h igher educa
tion for a career in agriculture. 

a: What about those with grade 
school education? 

A: Here we encounte r a slightl y 
differen t situation , Fo r one thing, there 
is much less opp os iti on to giv ing ev ery 
ch ild at least an eleme ntary school 
educa tio n. Th en, too, there a re th e com
pulsory school laws to d iscou rage the 
tenden cy of some to drop out sooner. 
We reali ze, of cours e, that these laws 
canno t always be en forced , part icularly 
amo ng the m or e m obil e m em bers of 
th e population . Th is ex pl a ins why th e 
people in the lowest educa tional levels 
al way s in clude many migrants who 
ha ve crossed sta te lines. 

Whatever the r ea sons m ight be, most 
of th e 25-34 age gr oup completed ele 
mentary sch ool. We st ill find tha t the 
females hav e the advantage in formal 
ed ucation , wi th 95.7 per cent complet
ing the eig hth grade compared to 94.9 
pe r cent for the men. Th e rural -urban 
difference is als o presen t : 96.5 per cent 
urba n males and 97.4 pe r cent u rban 
females compared to 92.6 farm males 
and 95.6 farm females compl eted the 
eighth grade. A similar slight perc ent
age lead is found for migrants over 
nonm igrants, both r ural and ur ban. 

a: How about college educa tion 
among migrants? 

A : The same trend s prevail on this 
leve l. The num ber wh o h ave been col 
lege tra ined is m uch smaller , and , 
th erefore, th e percentage diff erence be
tween migrants an d nonmigrants does 
not show u p as grea t as for high school. 
In some resp ects, howev er , it is ev en 
more marked. 

a: Just how great was the numeri ca l 
loss to the farm population? 

A: We must r emember th at some 
of th e out-m igrants from the farms 
were rep laced with mi gran ts of similar 
educational quali fications fr om towns 
and cit ies. After balancing the number 
leaving th e farm popula tion against 
th ose enter ing, we di scover a loss t o 
th e farm group of 661 persons, 328 
males and 333 females , in the 25-34 age 
gr oup. If we wish to conside r just those 

Bang's Test . . .� 
(Co n t in u ed f rom page 1) 

pe r cent of th e herds in a predo minant
ly dairy county. 

2. The ri n g test is positive on 70 pe r 
cent of the in fected herds. Of 107 fa il
ures to detect th e inf ection in the he rd, 
65 per cent of the failu res were due to 
the fact that th e on ly infected anima ls 
were not producers at th e ti me of the 
test . This illustrates the importance of 
conducti ng th e t est a t a time of year 

w ith college educa ti on, th e net loss 
was 124-72 males and 52 fem ales. For 
th e ent ire 25-34 age group there was a 
loss of a lmcst 2,000-1 ,302 m ales an d 
694 females. Rather sur pr isingly, the 
ci ti es we re not the winners of the ex 
ch an ge. Alt hou gh the grea test num ber 
of mi gr an ts in th is age gro up went to 
the cit ies, an almost identic al number 
of them left the citi es . In fac t th e cities 
showed a ne t ga in of only nine persons. 
The big wi nners were th e small t own s 
and vill ages. 

a : Wh at is 1he financial loss 10 1he 
farm population fr om 1his exch ange? 

A: Es ti ma tes of ' th e cost of raising a 
child to the age of 21 y ea r s r ange all 
the way from $6,000 to $30,000 per 
child. Some extreme estim ates have 
gon e as high as $65,000. Considering 
$6,000, whic h comes to less th an $.80 
a day, as a mi ni mum esti m ate , we ar 
r ive a t a figure of $3,966,000 for the 
6Sl with high school ed uc at ion. The 
fa rm loss in the entire ag e group mo ves 
lip to a lmost $12,000,000. 

Trends in Migrati on 

1. Abou1 12 per cent of Minnesota 's 
populati on m oves from one county to 
an ot her every five ye ar s (1935- 40 
figures) . 

2. More fem ales than males leave 
the farm for the ci ty, especially in the 
us u al m ar riageable ages. Thus many 
farm boys are unable 10 find wives on 
the fa rm . 

3. The majority of migrants move 
short distances and go predominantly 
to residential areas similar to those 
th ey le ft . In other words they move 
from farm to fa r m, vill age to vill age . 
and city to ci1y. Farms. ho wever, lose 
mo re peop le th an they gain. 

4. Mig r ants are generally better ed u 
ca1ed than nonmigran1s, r egardless of 
sex or place of residence, However . 
fa rm areas lose mo re of the be tt er edu
ca te d than th ey get back . The vill ages 
are the chief beneficiari es. 

5. The ne t migration fro m farm 10 
ci ty represents a financial contribution 
of millions of doll ar s 10 the labor for ces 
of tow n and ci ty. 

whe n a high percen t age of cows are 
in pro duction. 

In coun ties whe re dairying is pre
dominant, one county -wide test m ay 
locate from 50 to 60 pe r cent of the in 
fec ted herds and two tests 6 m onths 
apart many disclose fro m 75 to 80 per 
cent of the r eactor h erds. 

3. Bl ood tests on herds giving posi
ti ve r ing t ests show 56 per cent to 
h ave on e or more r ea cto r s, 12 per cent 
to have one or mo re "susp icious" ani
mals, and 32 per cent to be negative. 
If herds showing animals with sus
pic ious blood test s a re considered as 
ag r eeing w it h the ring test, th is gives 
a 68 per ce nt agreement be tween the 
two tests. 

Of the herds g iv ing positive r ing 
te st s on cream, 60 per cent we re classed 
as infected , 10 per cen t as suspicious, 
and 30 per ce nt as negative to the 
blood test. Th is was an ov erall ag ree
ment of 70 per cent . 

The se ns iti vity of the ri ng test could 
eas ily be changed to reduce th e number 
of fa lse positi ve r eactio ns, but then 
significant number s of in fected herds 
would be m isse d . If with th e aid of 
the ring test it can con tinue to be pos
sible to locate 6 infected herds for each 
10 he rds blood tes ted, the test will be 
most helpful in the Bang's d isease con
t rol program. 

In the counties unde r th e area con
trol pro gram in Minne sota the per
cent of infec ted h erds is low . To k eep 
th e infection u nder con tro l it is neces
sary to conduc t bloo d tests on 20 to 100 
herds to find on e infected he rd. Thus 
the t im e and ex pe nse of locating an in
fected herd with th e bl ood test alon e 
is quite grea t . 

It is est im ated tha t the cost of a 
count y-wid e ring test is about 10 per 
cen t of that for a county-wide blood 
test. If used reg ular ly once or twice a 
year in the counties under the area 
plan, the ri ng tes t would m ak e fewer 
county -wid e blood tests necessary and 
wo uld save much tim e an d exp en se. 

We h ave had ve ry fine cooperation 
from the dairymen and creamery man
agers in our experi men ta l wor k on the 
r in g test and th e enthusiast ic response 
of th e h erd owners is very encouraging. 
Becau se of the apprehension of the 
dairymen in the counties under the 
a rea plan r egarding the condit ion of 
thei r herds during the long peri ods 
be tween test s (3 to 6 years ), these m en 
wo uld we lcome more frequen t che ck
ing . The earlier the in fection is dis
closed, th e mo re prom ptly they can 
cop e w ith it. 

The test seems to be of l ittle va lue 
to individual herd owners. When it is 
used on an individual- an imal basis a 
significant percentage (3 to 5 per cent) 
of nega tive cows g ive fa lse posi t ive 
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tests . This is be cause of peculiar physi�
ca l properties of the mi lk from a few . . .�l//l//re ol1)rll Milk 
an imals . If such milk is m ixed with 
milk fr om se veral ne gative cows, a 
nega ti ve reaction is obta ined. This is 
why the test is more reliable on a herd 
basis or on mixed m ilk. Because the 
r ing test is ve r y sensiti ve and by itself 
does no t fu r nis h fina l proof tha t an 
animal or a herd is infected, positive 
r ing tests should be followed u p w ith 
blood test s . 

The r ing tes t would probably be used 
best in an official type of cooperative 
progr am which involves th e coopera
tio n of th e da irym en , creamery and 
milk processing organizations, and the 
an imal d ise ase contro l grou ps. Such a 
pro gram shoul d provide for fo llow-up 
blood tests on herds showing posi tive 
ri ng tests and provide he lp to owners 
with infected herds. 
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Table 2. Ave ra g e Manufacturing Costs pe r� 

Pound of Dry Milk Produced in Minnesota� 

Sp ray and Rolle r Drying Plants . 1947� 

Aver age cost per 
p ou n d 

Cost It em 
22 spra y 24 roll er 
pl onts ' p lcm ta ' 

cents 
Pla nt Expe ns e : 

Labor an d pa y roll taxes 1.19 1.06 
Packa ging . sup pli es .BB .8 1 
Ge nera l s upplies .21 .14 
Fuel 1.05 .64 
Pow er. light. and w at er ..... .06 .27 
Plant mainte na nc e . .19 . I B 
Depreci a tion and ren t . .55 .27 
Other .02 .03 

Tota l 4.15 3.40 

Administrat iv e and General 
Exp e ns es : 

Admin istrative .11 .16 
Genera l , .. .17 .14 

Tota l .2B .30 

Tota l ma nufa cturing cost 4.43 3.70 

.. Inc ludes on ly human food plan ts . 

propor ti on to output, Wh en vo lume 
falls, the plant usually hesitates to 
lay off experienced m en because they 
may not be a vail ab le during the next 
flush season . 

P r ices of m ilk are u sually high er in 
the fall and winter than during t he 
flush produ ct ion mo nths of May and 
J une. Farm ers m ust ba lance h igher 
pr ices aga inst hi gh er fe ed costs and 
compe tition labor in deciding whether 
to shift f rom spr ing to fall fre sh en ing 
or to ad op t ot her m ean s of in creasing 
fall production. 

Market De velop ment Needed 

In view of the cur rent decl ine in 
prices, t he indus try needs more th an 
ever to ex pand an d develop new mar
k et s both a t h om e and abroad. The use 
of d ry m ilk in commercial products 
such as bakery goods, candies, and 

prepared food m ixe s as well as in in
stitutional fee ding for hospitals , sa ni
tor ia, schools , and cafeterias sho uld be 
prom oted aggressively . There is press
ing n eed for edu cational and promo
ti on al progr ams to increase the use 
of dr y m ilk products in home baking 
and cooking. 

Efficiency of drying plant operation 
must be in crea sed . Plants wi t h greater 
volu me of output shou ld be en couraged, 
and powder produc tion sho ul d be kept 
as n early as possible at full plant ca
pacity throughout th e year. P la nt lay
out, m anagement procedures, and fuel 
utiliza ti on should be examined to make 
sure th at opera tions are ca rried out 
as efficientl y as pos sible. In tr oduction 
of more labor- savi n g equ ipment an d 
methods shou ld be considered. 

There is a conti nued need for hi gh 
qu ali ty products. Plant inspect ions are 
likely to becom e more ex act in g. As 
supplies become more ample , buyers 
will ins ist on the best-quality dry 
products. Quality is a joint responsi 
bility of farmers, cr eameries, and the 
dr y ing plants . 

The market ou tl ook for farmers se ll
in g milk to dryi ng plants de pends on 
how we ll the industry is able to make 
needed market developme nts and ad 
just m en ts. If domestic and foreign mar 
k et s ar e ex panded as government pur
chases de cl ine, prices of dry m ilk 
products are likely to remain at fa irl y 
high le ve ls . Favorable pri ces coupled 
wi th efficient op erat ion and low manu
facturing costs could mean rela t ively 
high ski mmilk prices for Minne sota 
farmers and a bright fu ture for the 
dry milk industry . Failure to deve lop 
m arkets and to in crease efficiency, on 
the other h and, w ill r esu lt in low skim
m ilk prices, the d iver sion of m ore milk 
to liv estock fe eding, an d a slump in the 
Minnesota d ry m ilk indust r y. 

Cost Item s 

Plant Expen ses : 
La bor and pa yroll ta xes 
Pa cka g ing supplies 
Fuel 
Depr e cia tion and rent 
Other 

Tota l 

Administrat ive and General Expenses : 
Admin is tra tive 
Gen e ra l 

Tota l 
Teta l manu fa cturing cos t 
Numbe r of pl an ts 

Ta b le 3. Re lationsh ip betw ee n Ma nufa ctu ring Cos ts per Pound of Dried Milk and Annua l� 

Volu me of Outp ut in 22 Minne sota Spr ay Drying Pla nt s . 1947� 

of pounds A verage 
all 

4.0-5.9 6.0 and over pla nts 

cents per pound 

1.17 L OB 1.19 
.90 .86 .BB 

1.05� .9B 1.05 
.64 .44 .55 
.45 .44 .4B 

4.21 3.BO 4.15 

.14 .07 .11 

.19 .10 .17 

.33 .17 .2B 
4.54� 3.97 4.43 

7 6 22 

Powd e r production in mill ions 

0-3.9 

1.42 
.B7 

1.13 
.61 
.61 

4 .64 

.14 
.25 

.39 
5 .03 

9 

15 
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M INNESOTA A eeJffttrll of Progress • • • FARM AND HOME SCIENCE 

THIS YEAR we a re observing the 
Minnesota Terr itoria l Centennial. 
One hundred yea rs ago what is now 
our sta te, and a part of ou r neigh
boring states of North and South 
Da kota , became the Minnesota Ter
ritory . In 100 years since 1849, this 
sta te has undergone ma ny changes. 

In the field of agriculture, the Min
nesota Agricultural Experiment Sta
tion has contributed toward bringing 
about many of these changes. The 
Experiment Station has not existed 
throughout Minnesota's entire 100 
years, but it is interesting to note 
that ve ry early in the history of what 
is now our state, the thinking of the 
pioneers was concerned with the 
need for agricultural education and 
research. It is a lso of interest to note 
that the demand for these things 
came from the farmers themselves. 

Undoubtedly , farmers of the early 
days found here a new environment 
which presented problems different 
from those they had encountered in 
their old homes. The late Dr. Andrew 
Boss pointed out, in a bulletin issued 
on the fiftieth a nniversary of the Ex
periment Sta tion, tha t the Territ oria l 
Agricultura l Society , organized in 
1854, was the first orga niza tion to 
ac tively push the idea of an experi
menta l farm. In 1858, a n act of the 

Legislature provided for the esta
blishment of a State Agricultural 
College and experimental farm. 

In 1868, the Reorganization Act for 
the University of Minnesota pro
vided that the Regents were to 
obtain land for an experimental 
farm. The Experiment Station, as it 
now exists, came into being offi
cia lly with a Legislative Act ap
proved on March 7, 1885. 

From a small beginning the ex
periment station has developed and 
expanded. In addition to the original 
station at University Farm, branches 
ha ve been established at Waseca, 
Rosemount, Excelsior, Morris, Crooks
ton, Grand Ra pids , Duluth, and Clo
quet. A bio log ical station has also 
been set up at Ita sca State Park. Nu
merous experimental projects are 
carried on about the state in co
operation with individuals and firms. 

This Centennia l Year is devoted 
not on ly to looking into past history 
and honoring those pioneers who 
la id the foundation for a great s ta te, 
but also to looking forwa rd into the 
future. These a re confusing times in 
which we live. There is need for 
clea r thinking in every field of en
deavor. Someone has said that he 
who plows straight does much , but 
he who thinks straight does more. 
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Certainly. if those of us who are en
gaged in agriculture and related 
occupations are to fulfill our obliga
tions to the world, we must make 
every effort to think clea rly on those 
problems which now confront us. 

Thinking is an important part of 
the resea rch worker's daily life. 
From his th inking comes a de sign for 
proving an idea false or true. Min
nesota Agricultural Experiment Sta
tion workers ma ke no cla im for 
being infallible in their thinkin g and 
their ability to solve the problems of 
this day. They do, however . ta ke 
pride in the fact that they a ppr oach 
each problem with an open mind 
and allow the results to te ll the story . 

In a few months the Centennial 
Year will be over . Problems will still 
be with us. Work ing together. the 
farmers a nd the Agricultura l Experi
ment Sta tion will solve many of 
these problems. only to ha ve others 
take their pla ce. Let us look forw ard 
with confidence to the future, and 
with tha nkfulness in our hearts tha t 
the pioneers of a n earlier day did 
recognize the importance of a gricul
tural education and research. We 
can do no less than carryon the 
work for which they la id the founda 
tion. 

Associate Director , Field Op er ations 
University Depar tm ent of Agriculture 
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