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Veterina ry Clin ic Serves Sta te 
A Minnesota da iry farmer noticed r e

cently that one of his prize dairy cows 
was not eating well and her production 
was fa lli ng off. After ch ecking with h is 
local veterinarian, he brought the ani
mal into th e Veterinary Clinic here at 
t he University's St. P aul Campus. An 
examination with the help of the X-r ay 
m achine show n on our cover r evealed 
tha t the cow had swallowed a pi ece of 
bailing wire wi th he r feed. The wire 
had bec om e imbedded in the wall of 
the reticulum, an important por ti on of 
the digestive system of cows. Surgery 
was performed and the cow is now back 
with the herd, producing well. 

Besides detecting for eign objects 
with in larg e animals, X-ray is us ed for 
tracing certain diseases . Wh ile a sm aller 
machine may be us ed for small animals, 
only the powerfu l r ay s of the large, 
specia lly bu ilt machine can pen etrate 
th e bodi es of cows an d horses . Dr. F. A. 
Spurrell , ins tructor of ve te r inary medi
cin e, is sho wn adjustin g th e machine. 

Within th e Veterinary Clinic, which 
houses the X-ray, many activities are 
carried on- all devoted to good health 
for Minnesota animals. Dr. W. L . Boyd 
he ad s these ac tivities as chief of the 
Divi sion and director of the School of 
Veterinary Medicine. 

In June, th e first Minnesota-tra ined 
cla ss of veterinarians was graduated 
fr om th e Scho ol. 

St aff members of the Division of 
Veter inary Med icine conduct research 
on th e diagnosis and control of dis eases 
of food-pro ducing animals. Ev ery fact 
uncovered by this r esearch means less 
dis ease, fe we r losses, and mor e profits 
for Minnesota farmers. 

Editor's Note- This is the sixth in a series of articles introducing 
scientists on the St. Paul Campus of the University of Minnesota . 
Here we present Dr. E. C. Stakman. chief of the Division of Plant 
Pathology a nd Botany. 

A Minnesota newspaperman recently referred to Dr. E. C. Stakman 
as "a Minnesota Marco Polo." As a scientific explorer Dr. Stakman 
literally has made the whole world his laboratory and the whole world 
has benefited from his research. As a "doctor to the farmer's plants," he 
ha s become one of the world's foremost plant disease experts, helping 

countless farmers to control plant" diseases 
threatening their crops. 

"Stake," as he is known to his fellow work
ers and to Minnesota farmers, has been on every 
continent and around the world twice, seeking 
facts and giving others the benefits of his knowl
edge. He has surveyed agriculture and science 
in almost every nation in South and Central 
America. 

Yet, with all the world-wide r enown that has 
come to him, Dr . Stakman is pr imarily a Min
nesotan. He was born in Algoma, Wisconsin, but 
ha s lived in Minnesota since early childhood . 

He grew up in the vill age of Brownton, Minnesota. Later he was gr adu
ated from the Cleveland High School in St . P au l and fr om the Univer
sity of Minnesota. 

During this time he also taught at Red Wing and Mankato high schools 
an d was superintendent of schools at Argyle. In 1909 he returned to the 
Univer sity of Minnesota as instructor in plant pathology. Four years later 
he was named head of the plan t pathology sec tion of the division , and 
in 1940 chief of the entire division. Since 1917, too , he has held a joint 
appointment as agent for the USDA. 

Dr. Stakman's chief work has been with rust of wheat-one of the 
most ser ious problems facing American farmers even today. Working 
as part of a team of agronomists, cereal chemists, and plant disease ex
perts Stakman has helped develop ne w varieties of wheat, such as That
cher and Newthatch, and other grains that have meant millions of dollars 
to American farmers. Stakman, though, would be the last to claim that 
this battle against plant disease is won. With the appearance of Race 
15B of wheat stem rust just last year, this team again is facing a new 
threat and a new challenge to develop varieties of resistant wheat. 

Dr. Stakman, however, is more than a scientist. He is also a renowned 
te acher. Students from all corners of the world have come to Minnesota 
to study under his direction. 

Many honors and much prestige have come to Dr. Stakman during his 
service to the University and to the state. In 1949 he was chosen presi
dent of the American Association for the Advancement of Science. He 
has been a member of the executive committee of the Agricultural Board 
of the National Research Council; president of the plant pathology sec
tion of the Seventh International Botanical Congress; president of the 
American Phytopathological Society; and member of the advisory com
mittee for biology and medicine, U. S. At omic Energy Commission. 

Late in 1950 President Truman appointed Dr. Stakman a member of 
the National Science Foundation. His latest national assi gnment was 
made in June when the P resident appointed him as one of the six U. S. 
delegates to the sixth session of UNESCO (United Nations Educational, 
Scientific, and Cultural Organization). 
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Antibiotics 
[or Suek/iJ1fj Pifjs 

Glen L. Swartz, herdsman at University 
Chester White p igs tha t were fed antibiotics 
ducted this sp ring. 

DoSUCKLING pigs respond to anti
biotics? We know th a t several of the 
anti biotics stimulate gr owth and figh t 
dis ease in wea ned pi gs . Studies at the 
University of Minnesota Agricultural 
Ex periment Station this spring r eve ale d 
th a t some ant ibioti cs pr omote growth 
and prevent scours in lit tl e pigs. 

The usefulness of some ant ibiot ics in 
growing pig rations has been es
tablished by te sts at many exper im ent 
sta tions. These include Minnesota, Iowa, 
Nebraska, Missouri, Michigan , Wiscon
sin, Illinois , Indiana, Ohio, and F lor ida. 
We know fr om these exp eriments that 
increased growth is due, in part a t least, 
to the fact t ha t th e pig s fed the drug 
ea t more feed daily. 

Many experiments show, too, that 
anti bioti cs effectively contro l some 
typ es of scours. In herds where certain 
intestinal dis eases have been particu
larly troublesome, the use of antibiotics 
has eliminated scours, caused as much 
as a tripling in the rate of growth, and 
re duced the feed requ irem en t per unit 
of gain by 50 to 65 per cen t. 

Th e Io wa Experiment Station has re
ported one exper im ent w ith growing 
pigs in which the fe eding of aureomycin 
did not increase th e ra te of gain nor 
decrease the feed requirem ent per unit 
ga in . Iowa workers stressed that the 
expe riment was conducted on healthy, 

L. E. Hanson is professor of animal hus
bandry . 
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Farm. checks records on one of the litte rs of 
w ith their cre ep feed in the experiments con

pr eviously well-fed pigs, "m anaged un
der relatively disease-free conditions." 

Data on Suckling Pigs Scarce 

As yet, fe w data have been pu blished 
on the value of antibiotics in cr eep 
rations for suckling pigs. Dr. L . E. 
Car penter , work ing at the Hormel Insti
tu te at Austin, has unpublished data 
which show that pigs definitely respond 
to a cre ep ration fortified with aureo
mycin . Reports on a Nebraska experi
ment show that addition of 1.8 or 6.3 
milligrams of streptomycin per pound 
of cre ep feed had no effect on hemo
globin levels or weaning weights. 

The Minne sota studies this spring 
were made to determine th e value of 
t he antibiotics-aureomycin, bacitracin, 
terramycin, and penicillin-as supple
me nts to a creep mixture for suckling 
pigs. 

The first test was made with 16 litters 
having a total of 111 pig s. The pigs 
wer e abou t five we eks old at the start 
and were on test for 23 days. Th e sows 

t. E.HANSON 

Aureomycin and terramycin ad
ditions to an excellent creep mixture 
for suckling pigs improved the ra te 
of growth and prevented scours in 
the pigs foll owing vaccination for 
cholera. 

Bacifracin a t the level fed ap
peared to be ineffective in st imulat 
ing growth and it did not comple tely 
control scouring. 

• P rocaine penicillin at a level of 
5 milligrams pe r pound of feed did 
no t stimulate gro wth or control 
scours in suckling pi gs. Scours oc
curred in test groups at a time when 
the pigs were not eating muc h of the 
creep fee d. 

we re full-fed in troughs and th e little 
pigs were provided with a creep in a 
corner of the pen. The cr eep mixture 
was com posed of 40 per cent ground 
yell ow corn, 40 per cent steame d roll ed 
oats (oa t meal), 10 per cent dry rend
ered tankage, 9.5 per cen t soybean oil 
meal , and 0.5 per cent iodi zed salt. To 
th e creep mixtures were added baci
tracin, aureomycin, or terramycin, re
sp ectively, at levels of 5 milligrams per 
pound of feed. Table 1 shows that av
erage daily gains improved both wi th 
aureomycin and terramycin. There was 
no im proveme n t with bacitracin. 

The pigs were vaccinate d for cholera 
seven days after the test was started. 
Ab out one week later there was quite 
a bit of scouring in lot I and some in 
lot 2. None of the pigs in lots 3 or 4 
(t hose fed aureomycin and te rramycin, 
r espectivel y ) show ed signs of scours. 

(Contin ued on page 14) 

Table 1. Effects of Aureomycin. Bacitracin. and Terramycin on Growth 

Lot number 

Supplement' 

Number of pigs _ 
Avera ge initia l wei ght, pounds 
Average fina l weight . pounds 
Avera ge da ily gain. pounds 
Tota l creep feed ea ten. pounds 

• The antibiotics were fed at 

of Sucklinq Piqs. Sprinq, 1951 

None Bacitracin Aureomycin Terramycin 

28 26 28 29 
17.2 15.7 17.1 17.1 
25.8 24.4 31.7 28.8 
0.37 0.37 0.64 0.51 

300 188 300 300 

a rate of 5 milligrams per pound of feed. 

3 



Rura l living • 
IS Yetter r ltOJt ever!
 

MARVIN J. TAVES women to day enjoy each of the con organized activities, such as church, 

A
 veniences than do their village sisters.
 
This is particularly true for running 

deal? "Yes," answers a class in rural 
RE rural women getting a square 

water, with slightly over half of the 

sociology at the University of Minnc farm women and almost one hundred 

sota, "at least, they now have m or e of per cent of th e village women having 

the conveniences that make for happy runn ing water in their homes. 

living than they ever have had before." 
The class concluded this after inter Scales Help Tell Story 
viewing homem akers on farms and in 

Another way to answer th e questionvillages in Isanti County. 
posed at th e beginning is to use scoresRe sults of the interviews showed th a t 
from diff erent scales. Thr ee scales used improvement has been even greater for 
in this study we re the Socio-Economic farm than for village women. The class 
Status Scale, Social Participation Scale, also found that while farm women have 
and Dis satisfaction Scale. Each scalesomewhat fewer soci al and economic 
consisted of a number of questions, theadvan tages than village women, their 
answers to whi ch could be scored andsatisfaction with rural life has increased 
averaged. Comparison of the av erage more than has th e village women's. 
scores of th e farm and village women 
in Isanti County for 1940 and 1950More Have Conveniences 
sho ws that the lots of both grou ps of 

To get a better picture of how much women have improved materially over 
rural living has improved, the class th e last decade. 
compared th e convenienc es which rural Th e Socio-Economic Status score 
women had in 1940 with those th ey had represents th e number of social-status
in 1950. Whereas in 1940 only on e  producing goods which th e family owns, 
fourth of the farm women had elec such as an automobile, a radio, a good 
tricity, four-fifths of them had it by house, and many other mater ial pos
1950. In 1940 less than one-third en sessions. A comparison of th e farm and 
joyed running water ; today over half vill age scores for 1940 shows that vil 
ha ve it. At the earlier date three-fourths la ge women were enjoying a consider
of the farm women had radios; in 1950 ably higher socio-economic status than 
almost one hundred per cent of th em th ose on th e farm, the scores being 65 
had one. A decade before, considerably and 76 respectively. By 1950 the farm 
under two-thirds had telephones while women had improved th eir scor e great
three-fourths had them in 1950. ly, scoring 75. Th e village women had 

In spite of the almost phenomenal in  ra ised their score to 84, so they were 
crease in living conveniences, a con st ill well ah ead of the farm women 
sid erably smaller proportion of the farm although the diff erence was not quite 

as great in 1950 as it was in 1940. 
The Social Participation Scale measMa rvin J. Taves is instructor of rural soci 

olog y. ures how ac tive th e wom en are in 

PER CENT
100,..----,---,,---- - - -,-.....,-- - - - - - -,--,-- - - - - - - - - - - - --, 

• FARM 

o VILLAGE 
90 

80 

70 

60 

so 
ELECTRICITY RUNNING POWER REFRIG RADIO TELEPHONE AUTOMOBILE DAILY PAPER 

WATER WASHER ERATION 

Fig. I. Per cent of Isanti County farm and village women who owned selected "level of 
living" items in 1950. 

4 

community, or club activities. The so
cial participation scores again show that 
in 1940 village women were in a much 
better position than the farm women , 
the scores being 17 and 8. By 1950 the 
farm women had raised their score of 
8 to 13 and the village women from 17 
to 18. Thus, while the village women 
still led the farm women by an appre 
ciable margin in social participation , 
the difference was not nearly as great 
in 1950 as it was in 1940. 

Satisfaction Grea ter Now 

The Satisfaction Scale reflects the 
degree of satisfaction and dissatisfaction 
with such things as opportunities for 
travel, th e hours of work, play space, 
visiting, availability of sports, bathroom 
facilities, et c. Th e scores can range 
from zero to 50, with zero r epresenting 
complete dissatisfaction and 50 rep re
senting com plete satisfaction. In 1940 
the farm women with an average scor e 
of 21 were below the village wome n 
who scored 27. By 1950 this diff erence 
had been reduced to only tw o points, 
the scores being 29 and 31 respectively. 
Thus, the farm women's satisfaction 
score improve d far more than that of 
v illage women. In fact , only on th e 
Satisfaction Scale did the fa rm wome n 
improve sufficie ntly during th e te n 
years to exceed the position which th e 
village women had already held in 1940. 
That is , farm women today rank lower 
in socio-economic status and in social 
par ticipa tion than th e village women 
did back in 1940. At the same time, 
farm women in 1950 ranked well above 
village women of 1940 in satisfaction 
scores. Th e logic al conclusion is th at 
farm women in 1950 were more satis
fied than village women were in 194Q. 
ev en though they still had fe wer social 
and economic advantages than the vil
lage women alre ady had in 1940. 

The women were also asked to indi
cate whether they would cho ose to liv e 
on th e farm, in th e town, or in th e city 
if they had it to do all over again. Th e 
answers given by the farm women 
showed that out of every 100 women, 67 
would choose the farm, 30 the village, 
and one the city. Two women did not 
answe r . Of every 100 village women, 
six chose th e farm, ab out 92 the village, 
and only three the city. Apparently th e 
vill age holds far more attraction for 
village women than does the farm, and 
neither farm nor village wom en th ink 
too well of the city as a place to live. 

M I NNESOTA F ARM AND H OM E SCIENCE 



65 

75 

SOCIO- ECONOMIC STATUS SOCIAL PARTICIPATION SATISFACTION 

SCORE SCORE 

8 5 IS 

1940 1950 0 1940 19S0 1940 1950 1940 1950 1940 1950 
FARM VILLAGE FARM VIL LAGE FARM VILLAGE 

Fig. 2. Selec ted Sca le scores for Isanti Cou nty farm a nd village women. 1940 and 1950. 

Similar result s were obtained in re
sponse to the question , "If you could 
choose for your children , where would 
you pr efer to hav e them liv e?" Half of 
the farm women and one-fourth of the 
village wome n said they would choose 
th e farm for the ir ch ildren. One-fourth 
of th e farm women and two-th irds of 
th e village wome n indicated they would 
pr efer th e village for their children . 
Very few of either the fa rm women or 
t.he vill age wom en pr eferred the city 
for their children. 

How satisfying is rural living? As far 
as Isant i County wom en are conc erned, 
it ranks well above cit y living. At the 
sam e time, as a gro up th ey indicate a 
clear preference for the village over 
the farm. Thus, th ey giv e first place to 
the village, second place to th e farm . 
and las t place to th e city . 

Why should farm living be rated 
lower than village living? A clue might 
be found in the complaints of the farm 
wome n. The one thi ng with which they 
were most often dissati sfied was their 
childre n's job opportunities. The reason 
well may be that a high proportion of 

far m boys and girls have to go to th e 
vill age or city to find employm ent . 
Th ere they oft en have to compete at 
a disadvantage with village and city 
young people because their rearing on 
th e farm has not included some of the 
urban business exper iences of the other 
youngsters . Other high ranking com
plaints were rela ted to savings, tele
phon e, lawn , sewage disposal, living 
room conditi on, hours of work and 
recreation. 

All-in-all, rural living today has far 
more to offer than it did ten years ago . 
The farm women's lot has improved 
even more than that of their village 
cousins and yet the farm women' s lot 
shows up to a disadvantage wh en com
pared with that of the village. Also, it 
appears that in spite of the social and 
econ omic advantages often attributed to 
the cit y, the city holds ve ry li t tle ap
peal for rural women. This may be true 
in spite of the fact that many rural 
gir ls are today moving to the city. Pos
sibly th e economic pressure pushes 
them toward the city in spite of their 
gr eater appreciation for rural living. 

New Pllb/icntiuNS vAvni/nble . . . 
You may obtain a copy of any of the following bulletins from your county agent 

or by writing to the Bulletin Room. University Farm, St. Paul 1. 

* Bulletin 407. "Minnesota Cooperative Elevator Associalions" by Rex W. Cox. 
This bulletin includes an analysis of the organization and cooperative character 

of Minnesota cooperative elevator associations. grain supply ar eas a nd competition. 
merchandising problems and policies. and financial structures and operations. 

* Bulletin 408. "50 Years of Weather in the Red River Valley" by Olaf C. Soine. 
Temperatures in the Red River Valley have reached a high of 1080 F. and a 

low of --500 F. in the 50 years that records have been kepI. This is a sample of 
the information given in Bulletin 408. and you'll find other weather fac ts on pre
cipitation. mean annual tempera ture s. a nd prevailing winds. The branch experiment 
station at Crookston. in cooperation with the United States Weather Bureau. has 
gathered and recorded these facts.

*Bulletin 409. " Our Changing Poultry Enterprise" by Frank D. Hady and 
Truman Nodland. 

In this bulletin. the relation of poultry to the hog and dairy enterprises is dis
cussed . The trend in poultry production has been toward increased efficiency. with 
more poultry and greater poultry production on Minnesota farms. Farmers face a 
two -fold problem. Will poultry production return enough to pay the costs and if 
farmers have other uses for feed and labor. will poultry pay as well a s the alter
natives? The bulletin. which presents the roles of income. costs . returns above feed 
costs. and other factors affecting the poultry ent erprise . gives farm ers a basis for 
mak ing their decisions. 
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USDA Report Cites 
MiNNesutn StntiuN WurK 

Prominent reference to work of Uni
vers it y of Minnesota farm scientists is 
contained in th e latest annual repo rt 
of th e Office of Experiment Stations of 
the USDA. 

According to Dr . Har old Macy, di
rector of the Minnesota Agricultural 
Experiment Station, the report includes 
the foll owing research developments 
aimed at betterment of agriculture in 
which University scientists have played 
major rol es in recent years : 

New hybrids. which have ex tended 
corn as a comme rcial crop nearly to th e 
Canadian border. 

• Minter. a new hard winter wheat 
with moderate resistance to stem rust. 

• Improved flaxes. Red wing, Biwing, 
Crystal, Redson, and Minerv a. 

• Lines of hybrid corn resistant to 
the first brood of th e European corn 
borer-offering hope that eventually 
lines resistant to th e second and more 
damaging brood may also be developed. 

• A pile-driving machine for setting 
fenc e posts rapidly, making post-hole 
digging unnecessary. 

• A white mutant of penicillium 
roqueforti which produces a typical 
Roqu efort che ese flavor without the 
striking blue-green veins of mold in 
Blue or Roquefort cheese. 

Some discoveries by the Minnesota 
Station scien tists were cited in the re
port. Th e follo wing discoveries were 
included: 

Renovation of old pastures started in 
late summer gives much better forage 
growth than renovation in late fall or 
early spring. 

Some of the new wheat varieties not 
yet available in commercial quantities 
are highly or moderately resistant to 
stem or leaf rust at low temperatures 
and susceptible or moderately suscepti
ble at high temperatures. This explains 
why rust may be troublesome some 
years and almost totally absent in 
others. 

In order for net blotch disease of 
barley to develop on an epidemic scale, 
a 40-hour incubation period at high 
humidity is necessary, followed by at 
least four days of high soil moisture. 
This knowledge makes it possible for 
scientists to anticipate destructive out
breaks of the disease. 

Lack of green color (chlorosis) in flax 
can be controlled by spraying the plants 
with solutions containing iron. 

F lax will wilt, depending on variety, 
in different degrees according to the 
dryness or wetness and hardness or 
loosen ess of th e soil; and soil applica

(Co n ti n u ed on pag e 7) 
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Better Poplar Sought 
for Minnesota 

D. P. DUNCAN an d F. H. KAUFERT 

H AVE you ever be en annoye d by 
the m asses of cotton sh ed from cotton
wood trees in your shelterbelt or your 
neighbor's? If so, you 'll be glad to know 
that research workers have been busy 
trying to find or dev elop a poplar with 
th e good qu ali ties of the cottonwood
easy planting, fast growth, and protec
tion fr om the wind-but without the 
nuisance of those flying wisps of cotton. 

Furthermore, we want a poplar that 
will produce good quality wood and 
one that will be hardy enough for Min
nesota's climate, disease resistant, and 
easily reproduced. Under our expanded 
tree planting program, the School of 
Forestry has begun a research program 
aimed at bringing to Minnesota poplars 
superior to those that have be en tried 
or are being grown . 

Minnesota settlers naturally turned to 
our native cottonwood in their search 
for a tree that was easily planted and 
would giv e them quick shade and pro
tection from wind when used in shelter
belts. Sh or tcomings of the tree, how
ever, soon became apparent. If the fe
male is used in reproduction by cuttings, 
the cotton that is produced with the 
seed litters farmsteads and lawns to th e 
point that the cottonwood often is ruled 
out of both farm and city plantings. 

Wood from the cottonwood, too, is 
objectionable. Th e cross or interlocked 
grain of its wood makes it hard to 
season lumber from the trees, and the 
lumber can be used only where straight 
grain is not important. 

Other native poplars furnish no an
swer to th e search for a tree to fit 
Minnesotans' ne eds. The trembling or 
quaking aspen, large tooth aspen, and 
balsam poplar are common in Minne
sota forests and grow best in north
eastern Minnesota. Although relatively 
fast growing, th ey are not suitable for 
planting and rarely have been used. 

Donald P. Duncan is assistant professor of 
forestry and F. H. Kaufert is professor and 
d irector of the School of Forestry. 

+-- - - - - - - - - - - 

Our workers turned to Europe in 
their search for better poplars. From 
th er e, th ey introduced several species, 
most of which have been planted as 
ornamentals. Lombardy, Bolleana, the 
silver-leaved poplar, and several others 
are among these. They have found only 
a limited place in our plantings and all 
of th em have one or more serious short
comings. Th ey are shor t -lived, very 
subject to dis eases, and are almost 
worthless as timber producers. 

Outlook for Hybrids Hopeful 

European worke rs have been suc
cessful in crossing poplars and develop
ing strains having more desirable char
acteristic s and better suited to local 
conditions than native species. Fast
gro wing hybrids have been developed in 
th e eastern United States. Most of the se 
are subject to canker diseases, but sev
eral are rather promising. 

Success of these ventures in dicates 
that we may be able to develop suitable 
poplars here. Since trees vary in char
acter istics, th ere is a chance that we 
may obt ain selections from our native 
cottonwood that have straight grain and 
are more desirable generally for propa
gation than other poplars. 

The first ste p in this research was to 
collect fr om all possible sources as many 
of the most promising poplar species, 
hybrids, and selections as possible and 
to grow th em under similar growing 
conditions. In 1946, an exc ellent tract of 
land for gr owing poplars was made 
availa ble on the grounds of the Insti
tu te for Exp erimental Medicine at 
Rochester and financial assistance was 
provided by th e Mayo Forestry and 
Horticultural Institute. Collection of 
materials and planting wer e begun, and 
additions have been made annually . 

Most of the material is rec eived as 
cuttings and is placed in nursery root
ing beds for one season. The second year 
th e trees are moved into 12-tree blocks 
on a piece of lowland that has been 
we ll prepared and is kept cultivated. 
Trees in these plantings are examined 
and measured annually to determine 
their gro wth rates, branching habits, 

Top-Rooted cuttings of Populu s robusta planted in the field had reached a height of 
about six feet at the end of the first growing season. Center-At the end of the second growing 
season the same trees had reached an average height of 15 feet. Bottom-After thr ee years 
the trees had attained an average height of 22 feet and we re growing Vigorously. 
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Cuttings are obtained from stock which is pruned back severely each year to encourage 
the production of vigorous shoots from which cuttings may be made the following year. 

disease and ins ect resistance, and other 
charact eristics. 

About 150 collections of various pop
lars have been obtained to date for 
thes e plantings. They have come from 
various parts of th e northern hemi
spher e and include hybrids, sp ecies, 
and selections wi thin species. 

In the five years that th e study has 
been under way, a large number of the 
collections have turned out to be dismal 
failures. Several from Canada make 
such slow growth that they are almost 
dwarf forms in Minnesota. Many of the 
hybrids have succumbed to a serious 
canker dis eas e that deforms and kills 
trees in a short time. Some have not 
been hardy and have been killed to 
the ground by low winter temperatures. 
Some fail to harden-off or shed their 
leaves in the fall and are seriously 
injured by frost. Many rooted so poorly 
when propagated by cuttings that they 
never passed the nursery stage. 

But there is some hope. Among the 
surviving coll ections are several of real 
promise. A few of the hybrids from 
eastern United States are making ex
cellent growth, have good form, and 
appear to resist canker. Some of the 
native cottonwood collections are of 
in terest because of their rate of growth 
an d resistance to leaf rust, another 
disease on which obs ervations are made 
annually by forest pathologists cooper
ating in th e program. 

One of the mo st promising of the 
coll ections growing at Rochester is a 
hybrid, Populus robusta, which origi
nated in England. This tree has grown 
rapidly as shown in figures on page 6. 
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It is apparently quite disease resistant 
and is reported to have wood of ex
cell en t quality. It has averaged about 
seven feet in height growth per season 
during the first three growing seasons 
and is apparently quite hardy at 
Rochester. Granting that the test plot 
is on one of the best soils of southern 
Minnesota and that moisture conditions 
have been excellent , seven feet of 
height gr owth per ye ar is still excep
tional. 

Populus robusta is a male clone and 
so does not produce any of the objec
tionable cotton of cottonwood. It is 
readily reproduced from cuttings and 
has made excellent growth in Europe. 
All these are points in its favor. 

Resea rch to Continue 

It is far too early to draw conclusions 
from these plantings. New collections 
will be added as they become available. 
In 1952 we hope to add a number of 
very interesting and promising hybrids 
dev eloped in Holland. Some of the 
more promising collections still may 
succu mb to canker or may suffer winter 
injury. The plantings provide excellent 
opportunities to compare the gr ow th 
and survival of poplars under Minne
sota conditions. In addition to the value 
these plantings have for comparing 
growth, survival, disease resistance, and 
hardiness, they should eventually pro
vide material for a breeding program 
having as its objective t he production 
of varieties or hybrids superior to the 
parent stock . 

Legume Research Story 
Told at Roseau 

University of Minnesota farm scien
tists are aiming at restoring northern 
Minnesota to its former eminence as a 
legume seed-producing area. Working 
with added financial support from the 
Iron Range Resources and Rehabilita
tion Commission, the scientists plan a 
broad research enterprise. 

Principally because of harmful in
sects, lack of pollinators, soils problems, 
weeds, and plant diseases, legume seed 
acreage in this area has dropped drasti
cally the past several years. Working as 
a team on the research program are 
University staff members from the soils, 
entomology, agronomy, and plant pa
thology divisions. 

The research program includes testing 
of insecticides, fertilizer, and soil treat
ments to determine their effects both 
on injurious and beneficial insects. Ef
forts are being made also to develop 
legume plants more resistant to insects 
and diseases and more attractive to 
pollinating insects. The program also 
will include heavy emphasis on ento
mological experiments involving polli
nating insects and injurious insects and 
on the relationship of soil and weed 
problems to the decline in seed pro
du ction. 

Several farms in Lake of the Woods, 
Ros eau, and Beltrami Counties have 
been us ed in experiments on a limited 
scale in past years. Under the expanded 
program, several additional farms will 
be used. The enlarged project includes 
Kittson, Marshall, Pennington, Red 
Lake, Polk, Clearwater, Itasca, Bel
trami, Koochiching, an d Lake of the 
Woods Counties. 

The interrelationship of all fields of 
science involved in the project-soils, 
entomology, agronomy, and plant pa
thology-will be emphasized, with all 
scientists working toward the common 
goal of restoring the northern Minne
sota legume seed industry. 

USDA Report . . . 
(Continued from page 5) 

tions of superphosphate or lime will 
check wilting in certain flax varieties. 

Raw potatoes can be fed successfully 
to beef cattle. 

Also cited in the report are the intro
ductions of newly named fruit and 
vegetable crops by the Minnesota sta
tion, some of which are listed below. 

Redwell and Oriole, winter-hardy ap
ples ; Redcoat, Pipestone, Redglow, and 
South Dakota plums; Or ient cherry; 
Red Amber, Moonbeam, Blue Jay, and 
Bluebell grapes; Minnesota Midget and 
New Farm North muskmelon. 
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What Housing Do Farm Families Want?
 
MARGUERITE PAULSEN 

SCHROEDER and C. K. OTIS 

T HERE' LL be some changes made in 
farm family housing-that is, if farm 
families have their way about the 
houses th ey plan to build or remodel. 
This is what research workers from 12 
Nort h Central Region state agricultural 
experiment stations, including Minne
sota 's, found when they interviewed a 
sample of 884 farm families in the 
region.' Not only th e families them
selv es but also persons who design and 
build houses want to know what kinds 
of houses farm famili es want. And r e
searchers set out to find the answer . 

Mrs . Ma rgue rite Schroeder was formerly 
instructor in home economics, and was in 
charge of the survey in Minnesota. C. K. Otis 
is professor of Agricultural Engineering a nd 
member of the North Central Regional Fa rm 
Structures Technical Committee. 

'Th ts a rticle is based on the Nor th Central 
Regi onal P u bli ca t ion No. 20, " F a rm Family
Housin g Needs and P r efer ences in the North 
Cen tra l Region. " Februar y, 1951. The bu lleti n 
r eports the find ing s of a regiona l stu dy in 
which th e agricultural exper im en t stat ions of 
the followi n g cooper at ed : Illinois , Indiana, 
Iow a, K an sas, Michigan , Minnesota, Missouri, 
Ne br aska. No r th Dakot a , Oh io, South Dakota , 
Wiscon sin , and the USD A . The au thors w ish 
to ackn owled ge the h elp r eceived by Mi ss 
Elizabeth Willis of Iowa St ate Coll ege who 
prepar ed a sim ila r arti cle for I owa Farm 
Scien ce. 

Who Was Interviewed? 

Naturally, we wanted our answer to 
reflect the wants of all the families in 
the region. Since it was impossible to 
interview the nearly 2,270,000 families 
in the region, we selected a sample that 
would give a cross-sectional picture of 
all th e families. 

This picture is shown in tabular form 
below. We can estimate from this that 
44 per cent of all the farms in the region 
were operated by owners and that 
about half of the farms have an ar ea 
of between 10 and 179 acres. General 
farming is practiced on more than half 
of the farms and about 65 per cent have 
incomes of less than $3,000. 

Kind of opera tor 
Full owner (full time) 
Part owner (full time) 
Renier (full lime) 
Manager .
 
Part time and nonoperator
 

Size of farm (a crss) 
Under 10 

10·99
 

100·179
 

180·259
 

260·499
 

500·999
 

1,000 or over
 
Unspecified
 

Per cent of 
families 

43. 7 

13.7 

21.7 
1.5 

..... 19.4 

Per cen t of 
fa rm s 

5.6 

23.3 

27.3 
17.0 

13.8 

4.6 

1.7 
6 .7 

Fig. 1. Housing characteristics and features that homema kers had in 1948 and these that 
they preferred. 

CHARACTERISTIC 
OR FEATURE 

ATTIC 

BASEMENT 

SLQPING ROOF 

CENTRAL HEATING 

SEPARATE DINING ~OOM 

PANTR Y 

SPARE BEDROOM 

FIR5T FLOOR WORK ROOM 

PORCH OR DECK 

F RONT PORCH 

WORK PORCH 

SECOND FLOO R PORCH 

ELECTRICITY 

RUNNING WATER 

BATHROOM 

LAVATORY AND BATH 

ONE OR MORE ROOMS PERPERSON 

FIR EPLACE 

SEPA RATE OFFiCE 

ADEQUATE NUMBER OF BEDROOMS 

ONE OR MORE CLOSETS PERBEDROOM 

PERCENTAGEOF FAMILIES HAVING
 
OR PREFERRING EACH CHARACTERISTIC
 

* NO OATA ~ PRESENT PREFERRED
 
10 20 30 40 50 60 70 BO 90
 

~. 

...
*
 
*
 
* 

*
 
*
 * 
* ,...
~

O NE OR MORE CLOSETS PERBEDROOM EXCEPTSPARE 

ONE STORY 

ONE AND ONE ·HALF STORIES 

Two STORIES 
FOUR ROOMS OR LESS 

FI VE ROOMS 

SIX ROOMS 

SEVEN ROOMS 

EIGHT OR MO RE ROOMS 

Type of fa rming 
General 
Cash grain 
Liveslock
 
Dairy
 
Specialty
 
Truck
 
Poultry
 
Part time 

Size of b mlly 
1 or 2 
3 
4 
5 
6 or more 

Type of fa mil y 
All children under 9 years 
Some ch ildren over 9 years 
Single 
Young couples 
Older adults
 
Other adu\ls
 

Income 
$1.500 or under 

1.500-2,999 

3,000·4,999
 

5 ,000 and over
 

Percent of 
farms 
59.3 
9.5 
8.5 

6 .8 

1.5 

0 .7 

0.5 

13 .2 

Per cent of 
fa milies 

27 

23 

22 
13 

15 

Per cent of 
fa milies 

22 .6 

38.0 

2.7 

3.9 
17.0 

15.8 

Per cent af 
fam ilies 

30 

35 

25 

10 

What Housing Did They Have ? 

The next step in our survey was to 
find the kinds of houses in which fami
lies in the region were living. By com
paring th ese with the preferences fami
lies expressed during the interviews, we 
could see just how much change they 
want. Th e shaded areas of figure 1 give 
an idea of housing facilities in th e 
region in 1948. We can see , for instanc e, 
that in th e r egion as a whole, 72 per 
cen t of the farmsteads had electric light 
and power, about 38 per cent had run
ning water, and about 27 per cent had 
bathrooms. Many of th e homes still 
lack many of the modern conveniences. 

What Do They Want? 

Th e families were asked many ques
tions about their preferenc es in house 
design. Each qu estion was simple and 
practical. We asked, "How many stories 
would you have if you were building? 
How many rooms? Where do you want 
your bedrooms, bathrooms, men's wash 
up areas? Do you want pantries, porch
es, fireplaces, closets for wraps? What 
kind of heating system do you want?" 
We even asked what view they would 
lik e to have from their kitchen window. 

Look at our first figure again. Th e 
black bars above th e shaded ones show 
th e preferences of the families for cer 
tain features and characteristics in farm 
houses. You can see that there is quite 
a diff er ence between what families in 
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the region had and what they wan ted. 
For instance, 45 per cent had basements 
but 93 per cen t wanted basements. 

Among the other preferences, we find 
that 66 per cent of those in terviewed 
thought that they would prefer a one
story house ; 72 per cent preferred from 
five to seven rooms ; and 89 per cen t 
wanted a sloping ro of. 

Some features do no t appea r in our 
figure bu t ar e of interest. Eighty per 
cen t of th e persons intervi ewed would 
like to have a separate closet for th e 
coats that family mem bers wear to 
town. There seems to be som ethi ng 
about a farmhouse that makes callers 
go to th e back door. The survey indi
cated that in 65 per cent of all farm 
hou ses, most of the callers came to the 
back door. Prefer ences, however, indi
cate that about 60 per cent of all home
makers would lik e th eir call ers to use 
th e front door. 

Homemakers were asked what views 
they would like to see from the ir kit ch 
en windows. Here are the answers they 
gave : 25 per cen t, farm bu ildings ; 20 
per cent, highway ; 10 per cent, drive. 

Of the homemak ers who said that 
they would prefer central heating, more 
than thr ee-four ths specified a warm-air 
furna ce. The rest were about equally 
divided between h ot water and steam. 
Regardless of typ e of central heati ng , 
oil was named as the preferr ed fu el. 

How Do They Rate Fa cilities? 

We presented the homemakers wit h 
a list of housing feature s, an d asked 
them to rate the features 1, 2, or 3 in 
orde r of their importance. A " I" rating 
meant that th e homemaker believed 
th e feature sh ou ld be included by all 
means ; "2", feature is desirable bu t 
might be left out if resources were 
limited ; and "3", feature could be 
omitted without much disad vantage to 
family living . 

Our second figur e shows how highly 
homemakers rated such fea tures as a 
basement, centr al heating, and others. 

Family Activities Affect Housing 

To desig n a fa rmhouse pro perl y, we 
should know what th e ac tivit ies of the 
farm fam ily are and what facili ties 
these activities r equire. 

Food preparation and meal ser vice. 
Everyday cook ing, dish washi ng, and 
canning were one-p erson jobs in two
thi rd s of th e families. In 90 per cent of 
the families no more than two per sons 
did these jobs. 

The ar t of baking is not lost on farms. 
We found fr om our inter views that four 
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SELECTED FEATURE
 
OF HOUSE DESIGN
 

BASEMENT 

C ENTRAL ~EAnN G 

SPARE BEDROOM 

SEPARATE DIN IN G ROOM 

FRONT POROl 

F IRST FLOOR WORK ROOM 

WORK PORC~ 

LAVATORY A ND B AT ~ 

FI REPLACE 

SECOND FLOOR POR C~ 

PANTRY 

SEPARATE OFFICE 

IMPORT.ANCE OF FEATUREAS RATED
 
BY ~OMEMAKER:"'PER CENT
 

20 30 40 50 60 70 80 90 

Fig . 2. Family pr efer en ce for certain rooms and other features in a farm house. 

or more times a month 75 per cent of 
th e homem akers baked pies, 70 per cent 
baked cakes, 50 per cen t ba ke d cookies 
or doughnuts, 60 per cent qu ick bread. 
40 per cent yeast rolls, and 45 per cent 
ye ast bre ad. 

Alt hough most of the work of pre
paring and processing food by freezing , 
canning, drying, and pickling now cen 
te rs in the k itchen (80 to 85 per cen t ). 
only about 40 to 43 per cent prefer to 
do th is work the re . Th ir ty- one per cen t 
would ra ther prepare and process food 
this way in the basement an d 19 per 
cent would like a work room. 

Launderi ng. Nine-t enths of th e fami 
lies in the Nor th Central Region did all 
of their launder ing at home. Preferred 
loca tions for washing and ironing in th e 
winter are as ind icate d below : 

Wash ing Ironing 
pe r cent per cent 

Kitchen 2.3 42.0 
Basem ent 52.7 17.5 
Work room 31.0 24.9 

Sewing. Abou t three-four ths of the 
homemakers interviewed did some sew
ing at home. Most popul ar locations for 
sewing and cu tting out garments are : 

Se wi n g CUllin. 
p e r cent per cent 

Dining roo m 8.9 23.4 
Bedroom 12.5 10.0 
Se wi ng room 34.3 16.4 
Kitch en , li ving room, 

or other 15.0 17.2 

Market goods. Fifty per cen t of th e 
farm families prepare eggs and 25 per 
cen t prepa re cream for market in th e, 
fa rm house. Th e basem ent was list ed as 
first preference for this activity. 

Farm business. While about 75 per 
cen t of the farm families in the region 
woul d like to have some space in the 
house for farm business, 60 per cen t 
would be satisfied with space for a desk. 
Only about 15 per cen t would like to 
have a separate room. 

Hospitality. leisure, and play. Farm 
homes are the meeting places of th e 
ma ny ki nds of grou ps, organized an d 
unorg anized, to which farm families, 
like th ose everywhere, belong. Th at 
sort of en te r ta inment, as well as the 
en ter ta in ing of overnight guests, is re 
lated to the family's housing needs. 

Two-thirds of th e families en ter
tained gr oups of var ious kinds. 

Fa milies 
th a i e nter ta ined 

per cent 

Family groups 45 
Social gro ups like church. bi rthday 

_parti e s . clubs ..... k_ •• _..- 30 
Fa rm and busin ess groups lik e exten

sian. P.T.A .. garden club s _..._._............. 15 
You th g ro ups like boys' clubs, Sunday 

sc hool, 4-H Clubs, F.F.A. 10 

About one-third of all families enter
tained more than one ki nd of group. A 
house that would take care of groups 
of 20 persons would meet most needs 
of thi s type . 

About 90 per cent of the fa rm fami
lies h ad ove rnigh t guests and more than 
95 pe r cent would like to have them. 
Ab out 40 per cent would like to be able 
to acco mmo date one or two gu ests and 
the sa me percentage about three to 
four. 

A spare room for company woul d be 
included in the new hous es of about 
80 per cent of the families if home
mak er s could have what they wanted. 
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If Mid-eentufg ,Cool< at Minnesota Co-ops
 
E. FRED KOLLER and 

T. W. MANNING 

M ID-CENTURY found Minnesota 
coopera tives thriving. There were fewer 
farmers' cooperatives in the state in 
1949-50 than in earlier periods, but 
these had more patrons and members 
and larger volumes of busin ess than did 
cooperati ves earlier in the century. 
Furthermore, today's co-ops ar e doing 
a wider range of jobs for their members . 
They are supplying more and more of 
the new goods and services called for 
by r ecent rapid im provements in farm 
technology. 

Minn esota ranks first amon g the 
sta te s n ot only in the n umber of co 
ope rati ve s but also in num ber of mem 
ber s and volume of busin ess. 

A field survey of Min nesota coopera 
ti ves was conducted by the Division of 
Agricultural Econ om ics in t h e summer 
of 1950. Research ers found that 1,341 
cooperatives were marketing farm prod 
ucts, purchasing farm supplies, or per
forming rela ted ser vices in the state. 
A similar su rvey made in 1936 counted 
1,365 such associations . These totals do 
not include ass ociations whi ch pr ov ided 
electri ca l, telephon e, cr ed it, insurance, 
or similar services for fa rm ers. 

Dairy Coop era tives Lead 

Dairy cooperativ es are the most 
numerous with 538 associations-40 per 
cent of th e total. In 1936 about 643 asso
ciations we re in the dai ry group . Clos
ing of some dairy pl ants because of 
inadequate volume of business and som e 
consolidations account for much of the 
decline. Eighteen creameries we re clas
sified in the poultry and egg grou p be
cause their increasing poultry and eg g 
volum e had surpassed their declinin g 
dairy vo lume and was providing th e 
larger proportion of total business. 

Operations of the state's dairy co
ope r atives in 1950 were much different 
from what they were 14 years before. 
In 1950 only 434 associations (81 per 
cen t ) qualified as butter plants-their 
principal receipts being from th e sale 
of butter-as compared with 602 (93 
per cent) in 1936 (table 2). Sixty-nine 
of the associations derived most of their 
income from the sale of milk and cream. 
This group included a large number of 
creameries which were selling much of 
their whole milk or cream to large 

E. F red Koller is profe ssor of agricultural 
economics a nd T. W . Manning is a research 
fe llow in agricultural economics. 
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Table 1. Number 01 Me mbe rs and Patrons 01 Minnesota Fa rme rs ' Cooparalives 

b y Ma jor Co mmo dity Type . 19 49·5 0 

Members" Patronst 
Number 

Major commodity type 
ot 

associations Total 
Average per 
association Total 

Average p er 
association 

Loc a l Associa tions and 
Minor Federations: 
Dairy 534 121.399 
Fruit a nd ve geta ble 12 1.56 1 
Grain ......_.. ..•................... ... 231 95,853~ 

Livestock 184 36,795 
Poultry an d egg 36 14.655 
Miscellaneous products 2 19 
Farm supply 294 183,355 
Service ...., 33 6.760 

Total 1,326 460.397 
Re gional Associations; 15 60.006 

GRAND TOTAL 1,341 520,403 

* Fig ure s include Minn e sota me mbers only. 
t Figures include Minnesota patrons only. 

227 121.598 228 
130 1,283 107 
415 142,262 616 
200 35.118 191 
407 17,120 476 

10 56 28 
624 246 .941 840 
205 10,210 309 

347 574,588 433 
4,000 199,008 13,267 

388 773 ,596 577 

:I: Figures include large-scale federations and centralized associations. 

central m ilk processin g plants . Nineteen 
plants classifi ed as "m ixed dairying" 
were selling a var iety of products, none 
of which consti tuted more than 40 per 
cent of sales. 

Farm supply coop eratives engaged in 
the purchase of petroleum products, 
feeds, fe r tilizers, seeds, groceries, and 
other supplies ranked second in number 
with 300 associations. In 164 of these, 
the principa l items handled included 
petroleum products and various auto
motive supplies (table 2). 

Grain associations r ank ed third in 
number with 232 un its . Th ere w ere 187 
livestock cooperatives as compared with 
259 in 1936. Ma ny local livestock ship 
ping associations have be en discon
tinued as tru ck sh ipments of livestock 
have becom e more general. 

It should be r ecogn ized that many 
cooperatives in the state handled more 
than on e commodity line. But for pur
poses of this study , each association was 
classified only once-on the basis of the 
commodity which represented th e larg
est proportion of its total business. 

Patrona ge a nd Membership 

The total number of Minnesota pa
trons reported by farmers' cooperatives 
in the state was 773,596 (table 1). Since 
there are only about 179,000 farm 
operators in the state , this indicates 
that on the average farmers patronize 
somewhat m ore than four cooperatives 
each. To illustrate, a farmer may do 
business with each of se vera l types of 
cooperatives, such as dairy , grain, and 
farm supply; but he also may patronize 
two or more of the same type. 

Average patron age of local associa 
ti ons was 433. Local farm supply and 

grain associations showed the re latively 
large average patronage of 840 and 616, 
r esp ectively. The Minnesota patrons of 
15 large regional associations in the 
state averaged 13,267. 

Membership in these cooperatives, as 
ev iden ced by ownership of voting stock 
or other m embership interest, t ota led 
520,403. Here, too , it is apparen t that 
on th e av erage, farmers in the state 
own shares in or have a voice in th e 
control of more than three coopera tives. 
The membership of local associations in 
the sta te averaged 347. 

Volume of Business 

For the fiscal year 1949-50 the total 
volume of business of 1,341 Minnesota 
cooperatives was $1,274,641,000 (table 
2). This total included business handled 
for both Minnesota and out-of-state 
patrons and associations. 

This is an increase of mo re than a 
billion dollar s over the gross busi
ness volume of $228.566.000 trans
acted by 1.365 farmers' cooperatives 
in the state in 1936. 

Much of this increase was attributa 
ble to the r ise in prices between 1936 
and 1950. Some of the increase is ex 
pl ained by the rapid growth of a num 
ber of large-scale cooperative feder a 
ti ons with headquarters in th e state in 
this period . For example, the organiza
tion an d subsequent rapid growth of a 
major regional grain marketing associa 
tion occurred in this period. Thr ee 
major r eg ional farm supply coope ra tives 
with headquarters in the Twin Cities 
exper ienced very large growth ov er 
these years. A large r egional dairy co
ope ra tiv e extended its operations to 
ne w areas and additional products. 
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Grain cooperatives ranked first 
among the commodity groups in gross 
volume of business (table 2). The dairy, 

Total Liabililies livest ock , and farm supply associations 

$227 ,4~7 ,O OO $227,457,0 00 

$86 ,2Q7,OOO ranked second, third, and fourth, re
sp ectively. 

The volume of business handled by 
individual cooper atives generally was 
higher in 1949-50 than in any previous 
period of the century. The annual vol
ume of 126 associati ons was over one 

Net Worth million dollars ea ch at th e mid-century 
$ 14 1,160 ,0 0 0 mark. Of th ese 126 associati ons 70 were 

grain , 31 dairy, and 10 farm supply as
sociat ions. On ly 219 associations had an 
annual volume under $100,000. 

ASSETS L1A81L1TIES AND NETWORTH 
Financial Status 

Fig. 1. Financial s ta tus of 1,336 Minnesota Total ass ets of 1,336 of these associa
farmers' cooperatives a t the close of the tions wer e $227,457,000 at the midfiscal year 1949·50. 

cen tu ry point. Th e dairy cooperatives 
Many local associat ions, particularly ran ked first in total capital with assets 
farm supply associations , made r apid of $86,300,000, and th e farm supply as
growth in this period . sociations we r e second with $71,376,000. 

When bus iness with out-of-s ta te Cu rre nt assets, including inventories, 
fa rmers is eliminated from the total receivables, and cash, constituted about 
indicated above, the gross business one-half of th e total resources (fig
with Minnesota fa rmers alone was ure 1). Net investment in buildings, 
$830,529,000 for the fiscal year 1949 equipme nt, and other facilities was 
50. Often , the same products are $73,707,000, or 32.4 per cent of th e total. 
handled successively by different co In vestment in other coop eratives to
operatives from the local lev el to the taled $33,427,000. These in vestment s 
central market level and are reported have inc reased significantly in r ecent 
by ea ch . When the bu siness volume is dec ades as cooperatives have sou ght to 
adjusted to this fact, net value of pro d own and control marketing facilities 
ucts handled cooperatively for fa rmers fu r ther along the market channels ex
in th e sta te is $617,823,000. te nding fr om pro ducers to consumers. 

Ta bh 2. Volu me of Business 01 Minn e sota Farmers' Coopera tives 
by Ma ior Commodity Typ e, 1949·50 

t Figures include wool an d allalla. 

Number 01 Gross volume 
Ma jor commodity type a ssociation s of busine ss· 

Mixed dairy 19 $ 9,800,00 0 
Buller _ . 434 247,422,000 

Milk an d cream 69 72,736,000 

Cheese 16 7,270,000 

Total da iry 538 $ 337 ,228,000 

Fruit 5 $ 140,000 

Vegetable 7 4,390,000 

Total fruit and ve ge table 12 $ 4,530,0 00 

Grain 232 553,784,000 
Livestock 187 205,514,000 
Poultry and egg 36 19,860 ,000 
Miscell ane ous productst 3 1,570,000 

TOTAL MA RKETING .. 1,008 $1,1 22,486,000 
Mixe d supplie s _ h.~ .. 6 2,140,000 
Petrol eum products and a uto supp li e s 164 102,679 ,000 
Produ ction su pplie s _...... . . 44 25,476,000 
Gen era l merchandise . 86 14,410 ,000 

TOTAL SUPPLIES 300 $ 144,705 ,000 
Mixed ser v ice s; _ _ h. 4 220 ,000 
Frozen food lockers N . 21 520 ,000 
Trucking . 8 6,710 ,000 

TOTAL SERVICES 33 $ 7,450,000 

GRAND TOTAt 1,341 $1,274,641 ,000 

• Figur es include ou t-of-stnte business 
. 

; Figures include warehousing and re pair serv ices. 
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Farm supply cooperatives, likewise, 
have made extensive investments to 
control mo re of the sources from which 
th eir supplies are obtained. 

Of the total capital of these associa
tions $141,160,000, or 62 per cent, was 
obtained from members and patrons 
doing business with these organiza
tions, or from what may be termed 
owne r sources (figure 1). Of the total 
net wor th $83,721,000 was in th e form 
of capital stock. Another $44,198,000 
represented reserves of var ious kinds 
which have been allocated to individual 
mem ber accounts. 

Capital obtained from various credi
tors amounted to $86,297,000 or 38 per 
cent of the total. 

Leading Counties 

The Minnesota counties which led in 
the number of farmers' marketing and 
purchasing coop eratives within their 
borders were Polk with 50 associations 
Otter Tail with 48, and Stearns with 35 
(figure 2). In determining the number 
of cooperatives in a county, branches 
and subsidiaries of associations were 
not included. 

Ranking highest in dollar volume of 
business were the three counties in the 
Twin Cities area , the home of sev eral 
large regional coop eratives, some of 
which served farmers in sever al states. 
Farmers' coop eratives headquartered in 
Ramsey, Dakota, and Hennepin Coun
ties had a gr oss business vol ume in the 
fisca l year 1949-50 of 408, 196, and 132 
million dollars, re spectively (figu re 2). 
These totals included the inters ta te 
business of th ese organizations. The 
totals were not adjusted for duplications 
ari sing from interassociation transac
tions with local coop eratives. 

Outside the Twin Cities area th e lead
ing counties in coop er ative bus iness 

(Continue d on pa ge 13) 

Fig. 2.. Number 01 associations and volume 
of business of Minnesota farmers' coopern
tives, 1949·50. 
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Feeding otatoes to Beef Cattle Pays!
 
H. D. FAUSCH and O. M. KISER 

D ON'T waste your surplus and low
grade potatoes! Many producers, it is 
true, save these by marketing them as 
table stock. You 'll get higher returns, 
however , and help keep th e price of 
potatoes favorable if you feed cull and 
surplus pota toes to your beef cattle. 

Three years of experiments completed 
at the University of Minnesota 's North
west Exper iment Station Branch at 
Crookston have proved the worth of po 
tatoes as feed fo r beef cattle. An addi 
ti onal trial is now in progress and p lans 
have been laid for th ree more years 
of pota to-feeding trials. 

Results of the tr ials so fa r indicate 
tha t cull po tatoes are no longer a prob 
lem , but rather are a valuable by 
product of the potato industry. Here's 
why beef cattle rais ers can feed pota 
toes profitably : 

•	 Livestock like potatoes. 

•	 Under proper m anag ement. it's 
easy to feed potatoes. 

Cattle fed potatoes bring nice 
profits . 

Until no w, we have fed only fresh 
potatoes to be ef cattle at the Northwest 
Experiment Station at Crookston. Po
ta toes have been fed whole and sliced . 
Cattle seemed to prefer the whole to 
the sliced potatoes. Th ey ate fewer of 
the sliced . The lower consumption of 
sliced potatoes reflecte d on gains which 
were not as rapid wi th sliced as with 
whole potatoes. This, plus the fact tha t 
additional labor was needed to slice 
potato es, made gains on sliced potatoes 
more costly. 

During the new trial, we will feed 
potatoes in a new form-freeze-dried. 
To freeze-dry potatoes, we scatter them 
in thin layers on pasture or feed lots 

H. D. Fausch is instructor of animal hus
bandry at the Northwest School and Experi
ment Station. Crookston. and O. M. Kiser is 
associate professor 01 animal husbandry there . 

and allow them to "sharp freeze" during 
the winter. When warm weather comes, 
th e potatoes thaw and the water runs 
out, leaving the starchy part of th e 
potato as a hard ball. Cattle ea t these 
freeze-dried potatoes readily, even on 
good pastur e. 

What Additi onal Feedinq? 

The kind of roughage fed with po
tatoes affects costs of gains. In our feed 
ing tr ials , just as rapid gains were made 
when we fed oats straw only as when 
we fed good quality alfalfa and brome 
grass hay. Th e oa ts straw decreased the 
cost of the ration a grea t deal and en
hanced the feeding value of the po
tatoes. It seemed, too , that the straw 
counteracted the laxative effect of po
ta toes, while good quality hay tended 
to be laxative and added to the la xative 
effect of the potatoes. 

Th e steers which were fed a concen
tra te in their ration in addition to the 
potato-straw com binat ion finished ou t 
with the best carcasses. In addition, 
daily gains have be en a little be tter 
when steers were fed concentrates, and 
margins over feed costs have been con 
siderably higher. 

Two ty pes of concentrates ha ve been 
used. Good results were obtained when 
eithe r grain (70 per cent barley and 30 
per cent oats) or a protein supplement 
(linseed meal) was us ed to supplement 
the potatoes and straw. When both 
grain and protein supplement were fed , 
th e cost of the ration went up without 
improving the daily gains. Naturally, 
margin over feed cost decreased . 

Values of potatoes fed cattle during 
the three years of feeding trials varied 
from 24 to 70 cents per hundredweight 
in replacing more expensive feeds in 
the ration. As has been shown, th e 
value of potatoes as feed depends on 
how they are fed. With oats straw, they 
are economical. Using a concentrate 
with th e straw improves the value of 
potatoes. Feeding them with better 
quality roughage, with grain and pro-

Potatoes were led whole with oa ls strew, 

tein supplement, or slicing th em in 
creases the cost of gains and thus re 
duces the value of potatoes as feed. 

Ca ttle Do Well on Pota toes 

Both medium and choice grade feeder 
cattl e have been fed in th e Crookston 
trials. Both grades of cattle did well 
and made excellent gains on potatoes. 
The choice grade steers sold for a higher 
price because of superi or body con 
formation, but when the carcasses of 
each grade were dressed out, th e me
dium grade steers dressed better car
cass es. The significant point here is that 
even high quality cattle can be profit
ably fattened on potato-straw rations. 

Potato-fed steers apparently are satis 
factory slaughter animals. Cattle buyer s 
in the Red River Valley and oth er 
potato-growing areas in the United 
States buy them willingly at satis
factory prices. In comparison wit h 
grain-fed cattle, potato-fed cattle usu
ally have trimmer middles and their 
carcasses have slightly higher dr essing 
percentages. 

Cattle shown at the left were led three pounds of allelfa hay. brome hay Iree choice. grain (70 per cent barley and 30 per cent oats) 
and one pound linseed meal daily per steer. Center-Cattle we re led potatoes and oats straw only. Right -Feed was potatoes. oats straw. 
and one pou nd linseed meal da ily per steer. 



Rosemount trials show how feed What leed lor "Curi el/sf affects turkey egg production and 

H.	 J. SLOAN, R. W. BERG, R. N. 
SHOFFNER, and G. M. BRIGGS 

O NE OF THE GOALS of turk ey 
br eeders at the University of Minne
sota Agricultural Experiment Station 
Branch at Rosemount this year has been 
to find out ho w different methods of 
feeding affect egg production and hatch 
ability. 

Four differen t fee ding methods w ere 
used. Each m ethod was tried on two 
different pens of 25 Broad-Breasted 
Bronze turkeys ea ch . 

The first gro up was fe d th e regular 
22 per cent breeder mash with whole 
corn and oats mixed with it . The form 
ula for this breed er m ash appe ars on 
th e ration sheet wh ich you m ay obtain 
from the Division of Poultry Hus
bandry, University F arm. The m ash 
contains the usual ingredients including 
some animal protein su pplem ents. The 
total mixture fed contain ed 50 per cent 
mash , 25 per cen t whole corn, and 25 
per cent whole oats. 

The second group was fed th e same 
mixture as th e first except that th e corn 
and oats were ground to make an all 
mash ration. 

The third group was fed our 28 per 
cen t breeder supplem en t with fre e 
choice oats and corn in separate ho p
pers. 

For th e four th gro up we greatly in
creased the v itam in content of the 
mash mixture. We added 5 per cent 
milk and doubled the riboflavin and B" 
suppleme n ts and th e vitamin A and D 
feeding oil in the mash . 

The per iod of the expe r im ent was 
105 days and sampl es of eggs were 
sa ved during this peri od to determ ine 
hatcha bili ty. 

Th ere was no noticeable ch ange in 
body weigh t am ong th e lots. The 
weigh ts at th e beginning and en d of 
th e trial were between 16 and 16.5 
pounds per bird . Mortali ty was not high 
enough in any pe n to indic ate any re
lation to feeding. 

Dlffsrences in Production 

P roducti on per bird in group 1 wh ich 
got the mash-whole-grain m ixture w as 
49.6 eggs per hen . For grou p 2 (on all 
ma sh ration) it was 45.6; for group 3 

H. J. Sloan is professor and chief, Division 
of Poultry Husbandry, R. W. Berg is research 
assistant and R. N. Shoffner is associate pro 
fessor of poultry husbandry, and G. M. Briggs 
was formerly associate professor of pou ltry 
husbandry. 
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(on free-choice supplement) it was 53.9; 
and for group 4 (on added-vitamin ra
tion) it was 51.1. 

Alt hough the results show that the 
turkeys on all-mash ration did not lay 
quite as heavily as those getting th e 
grain-mash mixture, the breeder con
centra te, or th e adde d vita m ins these 
differenc es in pr oduction may not be 
signicant , 

Feeds Affected Hatchability 

There may possibly have be en som e 
d ifference, ho wever, in hatchability . 
Th e hatch of fertile eggs was 77 per 
cen t for group 1 on mash-whole-grain 
mixture ; 74 per cen t for group 2 on 
all -m ash r ati on ; 70 per cent for group :3 
on breed er concen trate ; and 71 per cent 
for gro up 4 on added vitamins. In this 
case the poorest hatchability seemed to 
be fr om group 3 which was fed the 28 
per cent breeder concentra te. 

This might be explained in part by 
the fact that the birds ate relatively 
less mash and thus go t few er of the 
nutrients important for hatchability 
such as riboflavin than did birds in 
other groups. The birds on th e free
choice ration got only about one-half 
as much riboflavin as birds in the other 
three groups. This amount is consider
ably below the recommended level. 
These birds consumed only enough 
m ash to get 14 per cent protein while 
bi rd s in other groups got nearly 17 per 
cen t. 

Adjusl Nutrients for Ha tchability 

This does not necessarily mean tha t 
the concen tr a te and free-choice grain 
system cou ld not prove to be satisfac 
tory . It does suggest, however, that per
haps som e adjustmen t in the important 
ha tchability nu tr ients must be made if 
best hatching result s are to be obtained. 
It should be poin ted out also that the 
number of eggs laid per bird w as great
es t in this pen so that the ne t number 
of poult s ha tched was actually about 
th e same as in the other groups except 
for those on the all -m ash ration. 

As indicate d previously , th e groups 
receiving the all-mash ration actually 
la id fewest eggs per bird and this might 
possibl y be accounted for in part by 
the lowered feed consumption. These 
hens consum ed th e lowest amount of 
feed pe r bird which may suggest that 
turkeys do not like an all-mash ration 
as well as the y do rations containing 
som e grain . Actually , the lowest amount 

hatchability. 

of fe ed required per egg was in gr oup 
I wh ich got th e mixture of whole grains 
and 22 per cent breeder mash . 

Results from One Year's Testing 

These results represent only one 
year's work and th erefore, it may no t 
be possible to make definite conclusions 
about the relative m erits of th e various 
systems of fe eding. It does seem, ho w 
ever, that the group fed the all-mash 
rati on performed poorest and the group 
getti ng th e m ash- whole-grain mixture 
did as we ll as any of the othe rs . You 
may be on e of the many people who 
have inquired abo ut the mash- whole
gra in mixture for feeding turkeys . It 
actually has been us ed to som e exten t 
by turkey raisers. Our r esult s suppor t 
th e be lief that the mash-whole-grain 
mi xture is a satisfactory fe ed for turke y 
br eed er hens. 

It might als o be tentatively conclud 
ed that wh ile birds fed fr ee-choice corn 
and oats with a 28 per cent breeder 
concentr a te produce well , additional 
vitam in supplem ents m ay have to be 
fed to get the best hatchability because 
turkeys tend to ea t less mash than the y 
sho uld. 

Another conclusion we may make is 
that extra vitamin fortification in a 
regu lar 22 per cent mash does not giv e 
any added ben efits in production or 
hatchability when the regular breeder 
mash contains ade quate amounts of the 
important vitamins according to th e 
gene rally r ecommended levels. 

This coming year we pl an to rep eat 
th ese trials with one or t wo changes. 
Since production was highest bu t 
hatch a bility lowest on th e 28 per cen t 
supplement-free-cho ice -grain sy stem
we will r epeat this ration bu t increase 
the important ha tch ability sup pleme n ts 
to see if hatchabil ity can be im proved. 

Minnesota CO-OpS ... 
(Co n tinued Irom page 11) 

volume were Olmstead, Otter Tail, and 
Polk with ann ua l volumes of 19.8, 19.4, 
and 18.6 million dollars, respe cti ve ly . 
In Olmst ed and Otter Tail Counties, 
dairy coope ratives accounted for a 
la rge pr oportion of th e total business. 
Gr ain associations supp lied an impor
tant part of th e tot al volume in Polk , 
Red wo od, Ren ville, Faribault, Lyon, 
and Lac qui P arl e Counties. 

13 



14 

Genetics Aids Louise Stedman Heads 
Home Economics School 

Louise Stedman assumed theThe Hybrid Makers directorship of the University of 

E. H. RINKE and E. L. PINNELL 

WHAT A JOB!" exclaim the thous
ands of boys, girls, me n, and women 
who vigorously pull corn tassels day 
aft er day in the hot J uly and Au gust 
sunshine. 

"What a heada che!" says the hybri d 
corn seed producer who must see to it
rain or shine , mud or dust-that all 
tassels are removed before an y pollen 
is sh ed. 

Th e "job" and the "headache" may 
soon be a th ing of the pas t as corn 
breeders at the University of Minnesota 
Agri cult ural Experiment Station along 
wit h others throughout the na tion are 
busily engaged in developing corn 
plants which will no t require detassel
ing , These plants are called male-sterile 
plants because th ey do not produce live 
ma le cells (poll en grains). 

Male-sterile corn plants have been 
kn own for several years. Howeve r, 
earl y a tte mpts to use them for hybrid 
production were not successful because 
th ey were no t completely st er ile under 
all growing condit ions. 

Stable Plants Found 

Recently , more stable male-sterile 
plants have been found by workers in 

E. H. Rinke is professor and E. L. Pinnell 
is assistant professor of agronomy a nd pla nt 
genetics. 

Left-Male-fertile corn plant and right
Mcle-sterile plant. 

Conne ctic u t an d Texas, and numerous 
corn br eed ers ar e now using thes e se
lections for breeding material. Under 
1951 growing conditions at University 
Farm and Waseca the sterility re action 
obta in ed from the Texas material ap
peared to be more satisfactory than 
that obtained from the Connecticut m a
terial. 

The ste r ili ty reaction is inherited pri
marily throug h the fem ale parent but 
it s expression may be controlled by the 
male. In some cases when sterile plants 
ar e used as th e female and cross ed with 
fer tile male plants, all of the progeny 
may be sterile. On the other hand, if 
a diff erent strain is used as the male, 
all of the progeny may be completely 
fertile. 

Two Types Reaction Important 

These two types of reaction are of 
gr eat importance to the corn breeder 
and seed producer. The corn br eeder 
hopes to develop male-sterile plants 
for use as female parents in hybrid seed 
production and thus eliminate th e de
tasseling costs. Also, by us ing in seed 
pro duction fields male parents which 
have been selected for their ability to 
restore male fer tili ty to th e progen y 
of male-sterile females, the seed pro
du cer will be able to produce fertile 
plants for farm use. 

More than 700,000 bushels of hybrid 
corn se ed are used each year to plant 
Minnesota' s corn acreage. At present, 
this seed is produced by hand-detassel
ing at a cost of from $350,000 to $525,000 
annually . Wh en the corn breeder com
ple tes the job of developing satisfac
tory male-sterile plants and th e seed 
producers are able to use th em in th eir 
seed production fields, th e savings fro m 
the eliminat ion of det asseli ng costs 
pr obably will be passed on to the indi
vidua l fa rmer in terms of lowered seed 
corn prices. 

Minnesota School of Home Eco
nomics on July l. 

Miss Stedman comes to Minne
sota from Orono, Maine, where 
she was professor and head of the 
department of home economics at 
th e Un iversity of Maine. 

She received her Ph.D. from 
P urdue University and holds 
bachelor' s and master's de grees 
from the University of Iowa. 

Antibiotics for Pigs .. . 
(Continued Irom page 3) 

Penicillin Not Effective 
For th e second and third exp er iments 

the sows were handled and fed in the 
same way as in the first ex pe riment. 
Th e same creep mixture was provided 
for the pigs and 5 milligrams of peni
cill in per pound of feed were added to 
th e mixture fed lots 2 of both tests. 

As shown in table 2, the weaning 
we ight for ag e wa s light in all lots and 
was not improved by th e penicillin sup
plemen t. Feed consumption in lot 2, 
test 3, was abnormally low for no ap
parent reason. 

Th e pigs in th ese tests wer e vacci
nated for cholera ab out two weeks be
for e th e experiments were ended. Th er e 
wa s scouring in all lots prior to vacci
nation. Procaine penicillin at th e level 
used did not appear to affect the in
cidence of scours. 

Our exper ime nts with antibiotics for 
suck ling pigs will be continued next 
season. We ne ed to know more about 
fee ding levels and whether or not the 
optimum lev el is the same for each 
of th e antibiotics. The results reported 
here sh ould not be con sidered conclu
sive , especially with respect to procaine 
penicillin, in view of the poor feed con
sumption of lo t 2, test 3. The effective
ness of aureomycin and terramycin in 
controll ing scours following vaccination, 
however, was very striking. 

Table 2. Procaine Penicillin as a Supplement to a Creep Mixture 

Test number 

Lot number 

Supplemen t-

Number 01 pi g s ..... 
Average initial weigh t, pou n ds 
Ave ra ge fin a l weight, pounds 
Average daily ga in , pounds .... 
Total cr eep leed eaten , po un ds 

'" Pen icillin was added at th e 

for Suckling Pigs, Spring, 1951 

2 3 

None Penicillin Non e Penicillin 

35 37 37 37 
10.4 9.9 8.7 8.6 
34.6 33.1 22.5 20.6 
0.49 0.47 0.39 0.32 

600 600 400 200 

rate of 5 mill igrams per pound of feed. 

MINNESOTA FARM AND HOME SCIENCE 



Drugs l ight Foul Brood Disease Bees
 
THOMAS A. GOCHNAUER 

B EEKEEPERS today can look to 
ne w drugs as a weapon against the 
dread diseases of honeybees, American 
and European foul brood. Formerly, 
when Am erican foul brood struck, the 
only cure was to burn or bo il out the 
hives, and loss to the beekeeper was 
great. Today, when sulfathiazole is 
properly fed to bees, the bacteria which 
caus e the disea se can be controlled and 
th e honeybee brood saved. 

Research in prevention of bee diseases 
has been prompted by the incr eas ing 
importance of the honeybee to agricu l
ture. Honeybees polli na te fruit t r ees, 
legumes, and other crops. Foul brood 
infections mean loss not on ly of the 
bees but also of the crops they polli
nate. 

Am erican foul brood attacks young 
bees-those in the grub (larval) or 
cocoon (pupal) stages. It is caused by 
a bacterium that is carried as a highly 
resist ant spore in food fed by nurse 
bees to the brood. The spores germinate 
in the larvae and grow until the larvae 
di e. Changing back into resistant spores , 
the bacteria then are ready to infect 
other larvae and continue their destruc
tive cycle. 

Sulfathiazole, when it is introduced 
to the food of larvae, prevents the 
spor es fr om germinating. Th is breaks 
the ch ain of infection if the spores are 
eliminated before sulfathiazole dis ap
pears fro m the envi ro nm ent. Tr ea tment 
must be be gu n early, however , before 
th ere are sick or dead brood which serve 
as sources of infection after tr eatm ent 
is stopped. 

Research on Other Drugs Begun 

Encouraged by the success of sulfa
thiazole, we began studies at University 
Farm to compare th e effecti ven ess of 
other sulfa drugs and antibiotics in bee 
disease prev ention. 

Th e first step was to screen several 
dr ugs to find ho w m uch of each we 
need ed to keep harmful sp ores fr om 
germinat ing in th e labor atory. We ex
press levels in parts per million (ppm) . 

Nex t, w e fed the drugs to adult be es 
in cag es and to larvae in brood combs 
to see if th e drugs we re poisonous to 
either . On e of the drugs, ne tropsin , was 
poisonous to both. 

Thomas A. Gochnauer is research associ 
ate in entomology and economic zoology. 
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Ellecls 01 Va rious Sulla Drugs and Antibiotics 
on the Course 01 American Foul Brood 

Inlec tion in Bee Broods 

Amounts needed Pr esence of 
to inhibit infection in 

germination brood following 
Drug (ppm) 

An tibiotic. : 
Aureomycin 0.0015 
Terramycin 0.01 
Penicillin ... 0.06 
Streptomycin 0.8 
Thlolulin 0.4 
Chloramphenicol 1.6 
Neomycin 3.0 
Netropsin 3.0 
Syrup only 

Sulfa.: 
Sulfaquinoxaline 0.4 
Sulfathiazole .. 3.0 

.. Resu lts of two rep eated tr ia ls 
years . 

Finally, we sprayed the 
weekly intervals on brood 

treatment 

light' 
none" 
light 
light 
moderate 
none· 
light 
light 
moderate 

none 
none 

in successive 

drugs at 
combs in 

hives where the brood had been heavi
ly sprayed with American foul brood 
spores. A total of about 12 milliliters of 
drug at 100 ppm was sprayed on one 
side of each comb. After three weeks, 
we ex amine d th e combs for dead brood. 
Data in our table show ho w well each 
drug com bated th e infection. We can 
see that wh ile we need to use larger 
am ounts of sulfa drugs in the labor atory 
than of som e of the new antibiotics such 
as terramycin, the sulfas are as effec
tive in cu tting down infection in th e 
hive. Because they are cheap and avail

able, they will continue to be used 
unless some sulfa-resistant strains of 
bacteria should appear. 

European Foul Brood Still a Problem 

European foul brood is an increasing 
threat to beekeepers and its causes are 
not known. Sulfas are ineffective 
against the disease. Sulfones, a new 
class of drugs that have been used to 
treat leprosy in humans, may prove to 
be effective against both American and 
European foul brood. Diamidin, one of 
th e sulfones, showed promise in work 
done early this season. Beekeepers 
whose apiaries were infected with Euro
pean foul brood cooperated with us in 
the work. Further tests with diamidin 
are being made at University Farm to 
test its effectiveness against both Euro
pean and American foul brood. 

Sulfones Not Yet Available 

Terramycin, an antibiotic, is also be 
ing investigated for its effect on Euro
pean foul brood and on Nosema apis, 
a parasite of adult bees. If any of these 
drugs should be found to h ave a two
fold function, they may compete with 
su lfa drugs in value to the beekeeping 
industry. Sulfones ar e unavailable as 
yet for commercial use. In broadening 
th e scope of new drugs, however, r e
search is helping the beekeeping in
dustry eliminate diseases of bees. 

Dr. Gochnaue r. left. and an a ssistant spray the brood with loul brood preparatory to 
testing the effects 01 drugs on the disease. 
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Artificial Winter Tests Plant Hard iness� 
R. H. LANDON 

J ANUARY in June is a common shift 
in seasons at the University of Minne
sota Agricultural Experiment Station. 
In order to test plan ts for winter hardi
ness, scientists freeze the plants to 
temperatures as cold as Minnesota's 
lowest winter temperatures. The ar t i
ficial win ter thus created gives scien
tists a chance . to see how plan ts will 
fare in Minnesota's climate. Through 
this me ans, testing time is cu t by years! 

Hardiness a Problem Here 

Since fa rming began in the cold pa rts 
of the wor ld, hardiness has be en a 
ser ious problem wi th most cultivated 
plants that are not strictly annual in 
gr owth. Many standard varieties grown 
in other parts of the country could not 
survive Minnesota winters. Plant breed 
ers then brought fru it trees and other 
pla nts fr om northe r n Asia and othe r 
places where clim ates are as cold or 
colder than ours. Som e of these intro
duced varieties had merit; others had 
little more than a high degree of cold 
resistance to recommend them. Ther e
fore, the plant breeders went to work 
to combine th is win ter har din ess with 
the desirable qu alities of varieties 
which were not winter hardy. In some 
cases cold-resistant strains were ob
tained by selection. 

But winters vary considerably in 
th eir severity and this complicates th e 
de velopme nt of hardy varieties. Plants 
may survive in a mild winter but fail 
during a severe one. Thus, we must 
breed and select plants which can with
stand winters in which the temperature 
drops to the recorded minimum or close 
to it. While the absolute cold resistance 
varies fr om year to year in all plants, 
test winter s usually determine what 
species and varieties can survive with 
little or no injury . 

Other Tests Used 

Test winters are unquestionably ef
fective in determining th e hardiness of 
plants. Since test winters usually do not 
occur more often than once every seven 
or more years, however, we find it im
practical to depend on them. On e may 
see that a species or variety of plant 
could be grown more or less extensively 

R. H. Landon is assistant professor of plant 
pathology and botany. 

in a region and then be wiped out 
du ring a severe winter. In order to 
decrease the likelihood of this happen
ing and to screen out nonhardy plants 
in breeding programs, various means 
for determining cold resistance have 
bee n em ploye d. 

Measuring th e amount of certain dis
solved materials in the sap of some 
pla n ts gives some indication of their 
hardin ess. This method, however, is 
lim ited in it s application and does not 
give consistent r esu lt s since some plants 
- sugar cane for exam ple- have high 
amounts of dissolved substances but 
no resistance to fr eezing. 

Low moisture conte n t in plants gen 
er ally is associated wi th hardiness . At
tem pts have been made to predict cold 
resistance by measuring th e percentage 
of water in the plant. This method gives 
good results wit h some species bu t is 
of no va lue in ot he rs. In sp ecial cases
seed corn for instance- moisture de
terminations are of great importance 
sin ce seed con taining more than about 
12 per cen t water is killed wh en frozen. 

Th e exten t of tissue browning ha s 
been used as a cri ter ion of winter injury 
in woody plants. It cannot always be 
depend ed on since browned tissues may 
re cover and function normally. 

Artificial Winter Devised 

As non e of the methods for determin
ing cold resistance were al ways re
liable or universal in their application , 
scientists now determine hardiness al 
most entirely by means of the artificial 
winter test. 

In this test, plants are frozen at con
trolled temperatures after being prop
er ly hardened by exposure to tempera
tu res between 320 and about 410 F . The 
sequence of even ts is abou t the same 
as that which occurs in nature. Results 
are in close agreement with fr eezing 
injury that takes place in the field at 
similar tem peratures. Furthermore, we 
no longer need depend on tes t winters 
and the time saved may be measured 
in years. 

In tes ting herbaceous plants for cold 
res istance we usually gr ow plants of 
the va riety we are investigating with 
some of a variety known to possess 
hardiness. After the plants have reached 
a suitable siz e they are hardened for 
several days and th en fr ozen at a 
temperature th at will kill about hal f 
of the hardy variety . The period of 
hardening is essential. Without it eve n 
the most hardy plants ar e killed by a 
temperature only a fe w degrees below 

fre ezing. After being frozen , the plants 
ar e kept in a greenhouse for some days 
bef ore survival counts and ex amina
tions for injury ar e made. 

To test woody plants for hardiness 
we take dormant twigs from the termi
nal growth of th e previous season. 
These already have beeen exposed to 
hardening conditi ons. We freeze these 
with samples from plants of the same 
species whose cold resistance is known . 
Th e ne xt st ep is to keep the twigs in a 
warm greenhouse for several days and 
th en examine th em for injury. While 
tests made ove r a period of years show 
that woody plants are not equally hardy 
every winte r for various reasons, the 
hardy varieties are consistently more 
cold resistant . 

The artificial winter method for find
ing hardiness has been used at Univer
sity Farm for a number of years. It has 
proved to be the most reliable method 
for determining not only comparative 
cold resistance but also rate of harden
ing , the rate r t which hardiness is lost 
and hardening capacity. ' 
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