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THE FARMER and WO RLD PROBLEMS
 
O. B. JESNESS 

THE ACUTE SHORTAGE of food 
existing in many parts of the world 
today is one of the costs of World War 
II. That shor tage is at the bottom of 
the unusually large exports of some 
American farm products, and hence has 
a par t in keeping farm prices at the 
present high levels. In a narrow, short
run sense this might seem to be a gain 
for American agriculture. However, as 
farmers well know, th eir interests are 
considerably broader than the immedi
ate market situation. They have a grave 
concern over what lies ahead. 

How is the lack of buying power of 
other countri es to be overcome? How 
are the nations of the world to avoid 
slipping back into the extensive eco
nomic na tion alism of th e 1930's? Above 
all else, how can peace be made perma
nent? 

One very obvious condition is that 
the needs of th e world for American 
farm products and oth er goods are 
great, but that the purchasing power 
in the hands of some of the important 
buyers falls far short of meeting those 
needs. The common way of expressing 
this is that other countries are short of 
dollars. This is true, but it is important 
to recognize that th e basic cause of that 
dollar shortage is low production. What 
the world needs abov e all else is to r e
store economic activity in ord er to meet 
human nee ds and wants. 

European aid is an American 
problem. Here a group of 
children in war-torn eastern 
Europe receive packages from 
America. 

A war such as the one the world has 
just been through cannot be waged 
without tremendous costs. Human and 
natural resources are wasted. Man 
power is lost. Manufacturing plants are 
destroyed. Transportation is disrupted. 
Chemicals go into explosives rather 
than into fertilizers. Trade channels 
become blocked. Innumerable homes 
and factories are reduced to rubble. 

New homes and plants could not be 
built during war years. Time, labor, 
and materials are needed to repair the 
damage. At the present we ar e in the 
midst of a situation where the world is 
trying both to satisfy current needs and 
to set aside means for repair and re
building. 

Great Britain supplies an excellent 
illustration of the consequences of war. 

That nation had to devote its resources 
mainly to war and in addition suffered 
considerable direct destruction of prop
erty through bombing. That nation 
could no t maintain its production for 
expor t, and no longer could dr aw on 
exports for the payment of its imports. 
During the war, she had to liquidate a 
considerable share of her for eign in
vestments in order to acquire needed 
war materials and food for her popula
tion. The returns from those invest
ments formerly came to Great Britain 
as imports of food and other necessi
ties. That source of imports now is 
greatly reduced. Shipping and other 
services which formerly were import
ant payments for imports likewise are 
greatly reduced for the time bei ng. 

(Continued on page 14) 



COOKI NG 
FRO ZEN MEAT 

ISABEL NOBLE 

FROZEN FOODS, especia lly fr ozen 
meats, are thrusting thems elves on 
mor e and more homemakers dai ly, 
either because of a new home-freezer 
or an expanding freezer-locker plant 
in the community. Therefore, the re
sults of research don e here an d else
whe re regarding the best m ethods of 
prepar ing fro zen meats for th e table 
will be welcome d by many. 

We will not stop to go into the 
details of selecting or preparing the 
me at for fr eezing, but perhaps we 
should include th e warning that freez
ing won' t improve th e quality of the 
meat. At leas t, th at has been th e result 
of our experiments here at Uni versity 
Farm , although there are som e workers 
who have r eported a sligh t im prove
men t in tenderness. Therefore, I think 
it is wise to choose m eat from high
quali ty, youn g animals. High-quality 
meat, as you probably know, is indi
cated by a re asonably thick layer of 
fat along the outside of the cut, and, 
for beef particularly, by threading of 
fa t through the lean. The youthfulness 
of the animal is indicated by soft , 
spongy, perhaps even pinkish, bones. 
If you are buying the meat for fr eezing, 
an d are not familiar with the appear 
ance of hi gh- and low-quality meat, 
you can probably obtain government 
graded and stamped meat. The U. S. 
gr ade stamps were used so extensively 
during th e war that I expect you ar e 
familiar with them, but, if not, the 
terms used are descriptive of the qual
ity. The terms are U. S. prime, choice, 
good , and utility. 

When we turn to the actual cooking 
of the m eat, the firs t problem that con
fronts us is whether or not to thaw 
it previous to starting the cooking. The 
answer, as given by our experiments , 
is that it doesn't matter. Equally satis
factory cooked products may be ob
tained from me at that has been thawed 
previous to cooking and from me at that 
is placed in the oven or over the heat 
while it is still solidly frozen. There
fore, the choice depends upon one's 
personal preference or the convenience 
at the moment. 

If you choose to thaw the meat be
fore cooking, we have found that it 
doesn't make any difference whether 
you do it in the food compartment of 
your refrigerator or by letting the meat 
stand out in the room. In our tests, the 
palatability of the cooked meat, includ
ing th e juiciness, was judged equally 
satisfactory, and the shrinkage, which 
normally takes pl ace during cooking, 

Right: a well-cooked T·bone stea k; left: a matching stea k which was broiled at such a high 
temperature that it was charred on the outside before be ing completely thawed on the inside. 

was no greater with one method of 
thawing th an with the other. Of course, 
the thawing time is much longer when 
the meat is placed in the food com
partment of the refrigerator than when 
let st and in the room-perhaps as much 
as four to six times long er. 

Anything even approaching an exac t 
thawing time is impossible to giv e, 
however , since it depends upon many 
factors-among th em , as you will think 
of ri ght away, is the size and shape, 
particularly the thickness, of the piece 
of meat. But a small roast of around 
4 pounds will probably take 1% to 
2 days in a refrigerator and 8 to 10 
hours at a comfortable room tempera
ture. A st eak an inch or so thick, on 
the other hand, will probably take 
overnight in the refrigerator and per
haps around 4 hours at room tempera
ture. 

Cook Soon After Thawing 

Whichever method of thawing is 
used, the meat should be started to 
cook within a relative ly short time 
af ter it has thawed. The low tempera
ture used during the freezing-storage 
of meat effectively prevents the growth 
of bacteria and other microorganisms 
which cause spoilage, but after thaw
ing growth is resumed, and we may 
expect spoilage to take place as rapidly, 
possibly even more rapidly, as in fr esh 
m eat. Th erefore, keep the meat solidly 
frozen until just long enough before 
cooking to get it thawed by the method 
of your choice. 

After the meat has thawed, the 
method of cooking is the same as would 
be chosen for that same cut wh en fresh. 
For ex ample , if th e cut came fro m a 
tender part of th e animal, such as the 
r ib or loin section, one would roast or 
broil it , while if it cam e from the chuck 
or similar section, one would probably 
use a pot-roasting or braising method. 

Since the m ethods are the same, per
haps we should review the recommen
dations now generally agreed upon as 
giving the best results when roasting, 
broiling, pot-roasting, or braising. 

All roasts should be cooked, prefer
ably without searing, in a mo derately 
low oven-that is, in an oven at 3000 

to 3500 Fahrenheit. No water is added 
and the pan is left uncovere d du r ing 
cooking. 

Searing No! Necessary 

The practice of searing was based 
upon the theory that quick browning 
of the outside of a r oast "sealed in" the 
meat juices and thus prevented their 
loss. Experiments have proved this idea 
to be incorrect. They have shown, in 
fact, that roasts which were seared lost 
greater weights during cooking than 
similar ones which were not seared. 
Th e difference in weight-loss was due 
mainly to a difference in the amount 
of fat rendered out of the tissues, and 
not to a loss of juices. Th erefore, the 
old idea of "searing to keep in the 
juices" had to be discarded. 

Moreover, searing is not necessary to 
develop the aroma an d flavor in the 
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outside sli ces or the rich brown color 
of a ro ast or dr ippings that is so en
ticing. In deed, in some experiments, 
roas ts which were not seared were 
judged more attractively browned than 
ones which were seared. Thus, unless 
unusually brown ro asts are wanted, it 
is best to follow the lead of exper imen
tal laborator ies and omit the searing. 

Low Temperatures Recommended 

Moder ately low oven temperatures 
are recommended for a number of rea
sons. One of the most important is that 
they cause much less loss in weight 
from the meat during cook ing than do 
high temperatures. Thus they give more 
plump, juicy roasts . Just how much the 
shrinkage may amount to will vary 
with the oven temperature, the k ind 
of roast, and many other factors, but 
for 8- to 9-pound standing rib roasts , 
differences of 1 to 1% pounds in the 
weights of cooked roasts have been 
fou nd exper imentally. This causes not 
only a drier-tasting roast bu t also fewer 
servings per pound of meat. 

Another r eason for recommending 
moderately low, rather than high, ove n 
temperatures is that th e roasts are uni
formly don e with th e low temperatures , 
while unevenly cooked by high ones . 

Bee f and lamb roasts ma y be cook ed 
to any st age of doneness preferred, 
but pork must be cooked to th e we ll 
done stage-that is, cooked until a 
th ermomet er, placed so as to ind icate 
the temperature at the center of the 
roast, reads 1850 Fahrenheit. 

Th e newest method recommended 
for broiling uses a constant moder ate 
temperature of about 3500 Fahrenheit. 
The advantages of th is method over the 
hig h-temperature one are that the me at 
requires less watching during the cook
ing period and that less smoke is 
formed during the broili ng process. 

Recommendations concerning po t
roasting and braising have not bee n 
altered for a long time. In both meth
ods the meat is first browned in a little 
fat. It mayor may not be floured, as 
desired. The vessel in which it was 
browned is then tightly covered and 
placed over low heat or in a moder
ately low oven. If enough liquid doesn't 
seep out of the meat with in 10 to 15 
minutes to surround the meat with 
steam, add a small amount of water and 
continue cooking until meat is tender. 

Longer Cooking for Unthawed Meat 

So much for the cooking methods 
that would be usually used for frozen 
meat after thawing. What modifica 
tions, you might ask, should be made 
if th e meat is not thawed before it is 

CI •• 

An experimenta l roast comes out 
of the oven at University Farm. 
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put on the stove to cook? Th e answer 
is "none," except to allow a longer time 
an d to use the lower cooking tempera
tures. 

The longer cook ing time is necessary 
because obviously the meat will not 
cook until it has thawed. Someti mes 
the necessary increase in time seems 
surprisin gly lon g, but one must remem
ber that at th e freezing point of water , 
a good deal of heat is required to 
change the ice cry stals to water with 
out rais ing the temperature of the meat. 
I am sure you have noticed a similar 
thing happen if you have ever melted 
a pan of snow on the stove in order to 
obtain hot, soft water for any purpose. 
Th e exact increase in time required 
over fresh or thawed meat is difficult 
to giv e, bec ause it depends upon the 
degr ee of doneness des ired and upon 
the size an d shape of the piece. Th us 
for rare beef r oasts it has been found 
to be about 2% to 3 times longer, while 
for well -done ones it is about 1 1(2 times 
longer. For s teaks cooked to th e rare 
stage it h as been found to be 3 t imes 
long er for inch ste aks, and only 11/ 2 

time s longer for st eaks 2 inches thi ck . 
With both ro asts and st eaks, bu t 

particularly with steaks, one should be 
very careful to use no higher than a 
moderate temperature during cooking. 
Otherwise, the su rface m ay become 
nicely browned be for e the interior has 
hardly be en cooked at all. In fact, one 
of my young acquaintances had the sad 
experi ence of taking a beautifully 
browned steak from the broiler, only 
to find upon cutting that it had not 
even completely thawed in the center. 

Pot-roasting and brais ing will, of 
course, al so take longer if you st ar t 
with fro zen meat than if you st ar t with 
a fresh or thawed cu t. But th e differ
ence in time does not seem as surpris
ing as with ro asts or broiled steaks be
cause th e cooking perio d is norm ally a 
long one. Again it is difficult to esti 
mate how long th awing will take, but 
allow perhaps 45 minutes to 1 hour 
extra for a moderate-sized pot r oast 
and 15 to 20 minutes extr a for a pi ece 
1 inch thick which is to be braised. 

As so frequently happens, there is 
one exception to our general statement 
that cooking meat from the frozen con
dition is as satisfactory as cook ing it 
after it has been thawed. If th e meat 
is to be dipped into be aten egg and 
rolled in bread or cracker crumbs, it is 
better to use meat that has been 
thawed. The coating does not cling well 
if the meat has not been th awed. 

The most important points in the 
home cook ing of froz en m eat can be 
summarized as follo ws. Fi rst of all, 
star t with as high-qu ali ty meat as pos
sible. Then thaw it in the food com 
partment of your refrigerator or in the 
k itchen or don 't thaw it at all-which
ever you pre fer or find conven ient at 
the moment. If the meat has been 
thawed, cook it by the same methods 
th at you would use for a sim ilar fresh 
cu t. If it has not been th awed, then 
choose the same method as for a sim ilar 
fresh cut, but allow extra time for 
cooking and be sure to us e a moder 
ate ly low temp erature so that the meat 
can thaw in the firs t part of the cook ing 
period and really cook during the last. 
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best of the legumes because of its re la
tively high content of pro tein and 
minerals. It is well adap ted for seedFERTILIZERS IMPROV E 
ing in mi xtures with oth er leg umes 
and grasses and so is h ighly impor tant 
in soil fe r tili ty systems. 

THE VALUE OF Alfalfa11011 Fertilization Affects Composition 

C. O. ROST, PAUL M. BURSON,� 
AND FREIDA L. HAMMERS� 

THE CHEMICAL COMPOSITION 
of crops directly affec ts their quality 
and feeding value. The nutrients of 
special imp ortance include protein and 
th e miner al elements phosphorus, cal
cium, magnesium, an d po tassium, along 
with a cons ider able number of trace or 
minor elements such as manganese, 
zinc, iro n, and copper. That the chemi
cal composition of crops is r elated to 
the chem ical composition of soils is 
generally recogni zed. Soils well sup 
pli ed with organic matter and avail
ab le mi neral elements produce high
quali ty crops in so far as feeding value 
is concerned, while run-down an d in
fer t ile soils produce less palatable and 
less nutritious feeds. Some farmers 
purchase feed from fertile areas be cause 
livestock make more rapid and profit
able gains than on th e same type of 
feed fr om poorer soil areas. 

While legumes such as alfalfa, clo
vers , and soybeans differ in th eir 
chemical composition, they have a 
hi gher feeding value than nonlegumes , 
such as timothy, m illet , and brome 
grass. This is true primarily because 
the legumes are higher in protein and 
also generally higher in minerals, espe
cially phosphorus and lime. 

Three critical nutrients in hay and 
for ages are protein and the minerals 
phosphoru s and calcium. Concen trates 
are fed pr imar ily for th eir hi gh protein 
content. The mi nerals phosphorus and 
calcium can be fed in mineral mixtures 
but are mor e effective whe n fed in 
h igh m iner al for age and hay. Livestock 
ea t su ch feeds more fre ely. 

Since th e intake of phosph oru s by 
crops is closely related to amounts of 
this mineral available in th e soil , the 
su pply of avail able soil phosphorus 
will affect th e fee ding value of crops. 
The soils in mos t areas of Minnesota 
are known to r espond markedly to ap
plicat ions of phosphate fertilizers, in
dicat ing that they are low in this ele
m en t. This has been reflected on un
fer til ized land in a low phosphorus con
tent in hays and forages and has r e
sulted in pho sphoru s hunger in cat tle. 
When cattle are continuously fed hays 
and forage s con taining less th an .15 per 
cent phosphoru s (3 pounds per ton) 
certain abnormali t ies develop. These 
are characterized by a depraved app e
t ite resulting in che wing of bones, poor 
growth, poor repro duction , weakened 
bones, we akness in young animals, and 
poor appetite for roughage. 

In Minnesota alfalfa is of first im 
portance as a hay crop. It is well 
adapted to our climate an d generally 
to our soils. It is usually ranked as the 

In 1942 the Agricultural Experiment 
Station began collecting samples of 
hay from each cutting on fields of al 
falfa and analyzed these samples for 
protein, phosphorus, and calc ium. Th is 
study was continued until the end of 
1945. Dur ing th e four-year peri od 69 
fields located on five soil associations 
in the western half of Minnesota an d 
ex tending from the Iowa line to the 
Canadian border were sam pled and 
analyzed. On each field, hay samples 
were collected from unfertilized and 
superp hosphate-treated ar eas. The r e
sults are summarized in table 1. 

Protein Content Increased 

Fertilization with high-analysis phos
phate definitely tended to incr ease the 
pr otein content of alfalfa h ay. In only 
one year, 1942, wa s there no inc rease 
in the percentage of protein. The four
year average inc re ase for the ph osphate
treated land on the 69 fields was 0.75 
per cent. While this increase in percent
age is not large, it is of considerable 
impor tance wh en considered in conne c
tion with th e incre ase in yi eld obt ained 
on fer tili zed land. For th e 69 fields 
an alyzed, th e average yields we re 2.13 
tons per acre for the untreated and 
3.14 tons for the phosphate-fer tilized 
land. This was an inc rease in favor of 
phosphate of 1.01 tons per acre. A cal
culation of the yield of protein shows 
that on the average an acre of un
treated land produced 828 pounds and 
a phosphated acre 1,268 pounds of pro
tein. If there had been no increase in 
the percentage of protein a yi eld of 
3.14 tons would have carried 1,221 
pounds of protein or 47 pounds less 
than th e 1,268 pound s which it actually 
contained. Th e 47 pounds inc r ease per 
acre is approximately equal to i5 0 
pound s of 30 per cent prote in feed. 
Thus for every 13 acres of fer tili zed 
alfalfa th e protein increase abo ut 
equa ls 1 ton of 30 per cent pr otein fee d. 

Also Increase Phosphorus Content 

At th e beginning of th e ph osphate
fertilization study all operators of the 
farms rep orted symptoms of phosphorus 
hung er in cat tle an d all were feedi ng 
mineral feeds . As th eir fields were 
fer tilized with sup erphosphate they re
por ted a disappearanc e of phosph at e-

Miss Hammers in one of the 
chemical laboratories. 
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Table 1. Chemical Composition� 01 Allalla 

YieldNumber
Year 01 fields Ck. · 

1942 ............ ...... .................._.... 11� 
1943 .......................................... 30� 
1944 .. ...................................... 10� 
1945 ....................... ................... 18� 
Average .............................. 69� 
Per cent ga in lor� 

phosphorus ..._...__...... 

Phos·f 

2.59 3.57 
2.08 2.86 
1.96 3.00 
2.04 3.44 
2.13 3.14 

47.4 

• Check or untreated Jand. 
t Phospha ted land. 
:j: Reported as elemental phosphorus and cal cium, respectively. 

deficiency symptoms and a� progressive 
de crease in mineral feed ea ten by 
cattle. Since the use of superphosphate 
defini tely increased the yields of alfalfa 
hay it migh t be expected tha t it would 
also increase th e phosphorus con tent . 
While this is not al ways so, it was 
fou nd to be true in the great majority 
of the hays analyzed in th is study. The 
amou nt in the phosphated alfalfa aver
aged slightly over 20 per� cen t higher 
than alfalfa from unphosphated land. 

The lowest av erage per cen tage fou nd 
in hay from untreated land was 0.21 
in 1944. This was the onl y year in 
which phosphate di d not� su bstanti ally 
increase the phosphorus content of the 
hay. During the course of� the study a 
number of individual samples from 
un fertilized land con taining only 0.18 
pe r cent phosphorus (3.6� pounds per 
ton ) wer e found. This per centage is 
near the 0.15 per cent cr it ical amount. 

The higher perc entage of phosphor us 
in hays and forages is of extr eme im
por tance. It contribu tes to the im prove
ment of livestock heal th , it increases 
the feed ing value, it increases the pal
atabili ty of the fee d, as sh own by live
sto ck preference for phosphated hay 
and pasture, and it r educes or elim i
nates the need for m ineral supplements. 

Alfalfa Rich in Calcium 

Fertilization with h igh-analysis pho s
ph a te did not appreciably incre ase the 
calcium in the hays analyzed in the 
study. The fields on which th e a lfalfa 
was grown are rela tively well supplie d 
with lime so that difference in calcium 
con tent would not be expected. The 
av erage calcium content for the un
trea ted and phosphated portions of the 
69 field s was almost exactly the sa m e
1.63 and 1.64 per cent, respectively . 
High ca lcium hay is to be preferred 
and sh ou ld be worth more per ton than 
that produc ed on soils deficient in lime. 

The questio n may be asked as to 
what the inc reas es in yield of alfalfa 
from th e us e of phosphate has meant 

This cow did not have enough 
phosphorus in its diel. 
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Hay from 69 Fields in Western Minnesola� 

Per ce nt prote in Per cent P.:j: Per cent calciu m:j:� 

Ck . Phos. Ck . Phos. Ck . Phos. 

20.48 20.44 0.25 0.32 1.89 1.89 
18.97 19.61 0.25 0.29 1.40 1.42 
18.27 18.93 0.21 0.22 1.78 1.82 
20.29 21.75 0.22 0.29 1.76 1.74 
19.45 20.20 0.24 0.29 1.63 1.64 

3.8 20.8 1.5 

in terms of th e increas e in tonna ge of 
hi gh-quali ty hay on the fa rms on wh ich 
th e 69 fields wer e loca ted. In table 2 is 
shown th e aver age in crease pe r farm 
in tons of hay produced fr om th e use 
of phosphate fer tilizer . Also sho wn in 
th e ta ble are the pounds of prot ein and 
phosphorus in th e hay and the equ iva
len t of th ese in linseed oil meal and 
bo ne m ea l. The la st column sh ows th e 
incr ease in tota l di gesti ble nutri ents. 

On the average 28 tons of alfalfa hay 
we re produced per fa rm per yea r m ore 
than would have be en the case if no 
phosphate had been used. This addi
tional hay ca rried approxim ately 11,300 
pounds of pr otein and was equivalent 
to the am ount of protein carried by 15.3 

tons of linseed oil m eal. Th e phos
phorus in the hay ave raged 157.7 pounds 
per year and was equ ivalen t to the 
amo un t of the constituent carried by 
1,577 pounds bone meal. The addi
ti onal 28 tons of alfalfa which contained 
approximately 28,800 pounds of to ta l 
d igesti ble nutrients permitted an in
cr ease in th e number of cattle kep t or 
better feeding practices or both. Th is 
increase in protein and phosphor us was 
obtained for the cost of th e superp hos
phate which was only a sm all part of 
their cost in the form of fe eds. 

Cost of Increases Very Low 

Most of th e operators of the fa rms 
were using five- or six-year crop rota
ti ons in which the alfalfa was cut for 
hay dur ing two or three seasons. An 
applica ti on of 300 or 400 pounds of 
0-20-0 or 150 or 200 pounds of 0-47-0 
was m ade once in the r otation and wa s 
applied fo r the gra in cr op wit h wh ich 
the a lfalfa was sown. No more fer tilizer 
was added until the land wa s again 
seede d to a legume or legume-grass 
m ix ture. The fertilizer applied also pro
duced substantia l increa ses in th e y ields 
of the small-grain compan ion crop an d 
th e inter t illed cr ops which follow ed the 
h ay . 

Table 2. Av erage Increase in Amo unt 01 Allalla Hay Produced Per Fann� 
Irom Phosphate Fertilization� 

Yea r 
Increase 
in a lla lia 

hay 
Prote in in 
increase 

Equiv. ol 
prote in in 

linseed me al 
Phos. in 
incre a se 

Phos. e qu iv . 
in bon e meal 

T.D.N.in 
increas e 

Tons per farm Poun ds Tons Pounds 

1942 25.8 10,547 14.3 165.1 1,651 26,574 
1943 _ _..... 31.7 12,432 16.8 185.8 1.858 32,651 
1944 25.4 9,616 13.0 111.8 1,118 26,162 
1945 _ _... 29.0 12,614 17.1 168.2 1,682 29.872 
Av er a ge 28.0 1l.302 15.3 157.7 1,577 28,815 

-- - - _.. - - - - - - --, 



NEWCASTLE DISEASE SpreadiHIl� 
B. S. POMEROY eas e was accompanied by other dis Diagnosis 

and R. FENSTERMACHER 

WHAT HAS HAPP ENED to New
castle disease in the past year? Has 
Newcastle dis ease become established 
in the poultry flocks in th is area? Is th e 
th e d isease still considered a serious 
thr eat to the poult ry industry, or has 
its seri ousness been overrated? A year 
ago the disease was known t o exist in 
at least 13 counties in Minnesota. Today 
the disease has been encountered in 43 
counties. It has been found in all sec
tions of th e sta te. 

Since 1926, when it was first rec og
nized as a new and d istinct disease of 
fowls in two widely separated areas of 
the worl d, the Dutch East Indies and 
Newcastle on Tyne, England, the dis
ease has been found in practically all 
com merci al poultry-rai sing areas of the 
worl d. England has exper ienced two 
outbrea ks. The firs t was erad icated by 
drastic action and there wer e no new 
outbre aks for 13 years. In the sp ring of 
1947 th e disease again was brought in 
fr om continental Eu rope in dressed 
poult ry and has become established in 
severa l areas. Th e English author ities 
ar e again trying to eradica te it. During 
the pa st year Mexico also has reported 
serious outbreaks of the disease in both 
young an d ad ult birds. 

At first Newcastle disease was con
fined to th e east and west coasts of the 
United States. Dur ing the past ye ar, it 
has been diagnosed in practically all 
of the 48 states, and has become a 
nation-wide pr oblem. During May, 1946, 
it was first r ecognized in Minnesota. 

Chick ens, turkeys, and other avian 
species are susceptible to the dis ease. 
Un der experimental condit ions we have 
been able to infect ducks, geese, spar 
ro ws, p igeons, pheasants, quail, par 
tr idg e, and grouse. The disease was 
also observed in a laborato ry worker 
that became accidentally infected. It 
produced a severe eye infection which 
lasted for a we ek, but no permanent 
injur ies have resulted. 

The American form of the disease 
has lit tl e resemblance in its clinical 
manifest ati ons to the hi ghly fatal 
Newcastle disease of foreign countries. 
However, the outbreaks th at are re
ported in Mexico have the seriousness 
of the foreign ty pe. 

During the pa st year we wer e able 
to obtain information from 73 out
breaks of th e diseas e in young ch icks 
under 4 weeks of age. The av erage loss 
was 34 per cent. In a few of the out
breaks a very low mortality was re
ported, while in others almost a 100 
per cent mortality occurred. If the dis

eases, such as pullorum dis eas e or pa ra
typhoid in fections, the aggr egate loss 
was h igh. 

In adult birds the loss has no t bee n 
as severe as in young chi cks. In most 
of the outbreaks very few birds die 
from the infecti on, but a fe w cases have 
been encountered wh er e 5 per cent of 
the adult birds died. 

Symptoms of Newcastle Disease 

Ne wcastle disease begins as a com
mon cold in young ch icks and growing 
birds. There may be symptoms of gasp
ing, sneezin g, and nasal dischar ge. 
Chicks emit a rapid, peculiar , low 
cheeping sound. Within a few days 
nervous m anifestations usually develop . 
Th e percentage may vary of the birds 
that show partial or complete paralysis 
of one or both legs and wings or 
twisted head. In som e outbreaks no 
nervous manifestations were no ted , but 
in others a h igh percentage of the flock 
showed increased excit abili ty and va r i
ous nervous disorders. 

In adult bi rds the r esp iratory symp
toms predomina te and nervous symp
toms may be completely abs en t ; on th e 
other hand, a few adult flocks hav e 
been observed where nervous symp
toms were present. If the disease affect s 
a flock that is in production , egg pro 
duction may fall to zero in a few days, 
and it may take fro m four to eight 
weeks or longer before th e flock re
turns to normal egg production. Wh en 
the birds return to production, the lay
ing of ab normal eggs is common, in
cluding som e wi th soft shells, off color, 
and ir regul ar shape. 

Newcastle dis ease in young chicks 
m ay be confused with several other 
diseases. However, respiratory infection 
followed in a few days by nervous 
manifestations suggests this disease. 
The local veterinarian may help in 
arriving at a diagnosis. For final diag
nosis a laboratory examination is nec
ess ary, and the Diagnosis Laboratory 
in the Div ision of Vet erinary Medicine 
at University F arm is equi pped to ren
der this service. Birds suspected of 
having Newcastle disease should be 
brought to the laboratory and not sent 
by a common carri er , such as expr ess 
or parcel post. 

How to Prevent Newcastle Disease 

How can poultrymen prevent the in
troduction of Newc astle disease into 
their poultry flocks ? How can they 
avoid th e purchase of infe cted baby 
chicks? 

Since Newcastle disease is a virus 
infection, it may be transmitted by 
direct or indirect contact with infected 
bird s. A very hi gh percentage of the 
ou tbr eaks among baby chicks in Min
nesota during th e past year were in 
flocks that had been pur chased as 
started chic ks. In th e past few years 
th e demand for star ted ch icks has been 
increasing. Many of the hatcheri es were 
force d to start surplus or extra chicks 
this past season because of ab ove
normal hatches and la ck of dem and for 
chicks du e to high feed costs. Unless 
proper and sufficient broodi ng equip
ment is ava ilable and complete separa 
tion of the brooder room fro m th e 

This Newcastle-infected chick is partially paralyzed.� 
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hatche ry can be accomplish ed , hatch
er ies should avoid the pr actice of 
started ch icks. Almost anything m ay 
act as an intermediate carrier- the 
pou ltryman, his clothes, or hi s shoes. 
Several outb reaks have been traced to 
sh ipm ent of ch icks th a t apparen tly be
came exposed to in fected ch ick s wh ile 
in transi t. 

Th e fo llow ing practices are recom 
men ded : 
1.� Chicks should be purchased as day

old ch icks and no t as started chi cks. 
2.� Ba by ch icks should prefe rably be 

purchased from a hatchery opera ti ng 
within the st a te under th e pou lt ry
im provem ent and pullorum-con trol 
program. 

3. No� new birds should be added to a 
flock un less placed in quarantine for 
two weeks. 

4.� Poultry crates an d other poult ry 
equip ment should be disinfec ted be
fore being brought on the farm. 

5.� Re-use of feed sacks should be 
avoided . 

6.� No visit ors sh ould be allowed in th e 
poultry hou ses. 

7.� All de ad bird s shoul d be burned or 
buried. 

8.� If mo re than expect ed losses occur 
among the ba by ch icks or th e grow
ing or adult flock , the ad vic e of your 
local ve terinarian shou ld be sought 
and, if necessary, birds su bmitted to 
the Diag nosis La boratory at Univer
sity Farm. 

Control and Treatment 

At th e star t of th e outbreak a year 
ago it was believed tha t the spre ad of 
the disease in Minnesot a could be lim 
ited by qu arantining the infected flocks. 
However, because of the limit ed co
operation on the par t of the poultry 
ind ustry, the dise ase h as become so 
wide spre ad th a t it cannot be eradica ted 
without great cost. 

Outbreaks of Newcastle disease in Minnesota 
from October 1. 1946. to September 25. 1947. 
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Testing for Newcastle disease by taking tissue from suspected bird . Dr. Fenstermacher. righ t. 
puts tissue into test tube he ld by Dr. Pome roy. 

Dr. Fenstermacher and Dr. Pomeroy inoculating lO-day-old eggs with prepara tion from tissue 
of suspected bird. If the bird had Newcastle disease. the embryos in the eg gs will die in 

48 to 72 hours. 

The Livestock Sanitary Board has 
requested owners of flocks that have 
been infected with Newcas tl e disease 
no t to se ll any of the su rviv ors except 
for slaughter. Bir ds that r ecover from 
an outbreak are poten tial carri ers and 
may be r esponsibl e for the introduction 
of the disease in to healthy flocks. In 
order to avo id the spread of the diseas e 
in baby chicks and st arted chicks, each 
hatchery h as been encouraged to en
forc e ri gid sanitary practic es. 

At the present t ime th ere is no effec
tive vaccine that can be r ecommended. 
In som e in stances th e use of a killed 
vaccine will be of value in controlling 
the severity and rapid spread on a 
poultry farm having several units. 

Effect on Man 
Newcastl e dis ease virus has been 

known to infect human beings. In this 
coun try the infection in man has re
sulted in a severe eye infection th at 
runs its course in a few days. All the 
reporte d cases have been among scienti
fic worke rs who have received the ex
posure in the laboratory or have asso
ciated with the handling of disea sed 
birds in the field. No au then tic cases 
have been connected with the eating 
of poultry meats and eggs. Th ere is no 
need for concern by the consumer of 
poultry products. The caretaker of in
fected flocks should use the nec essary 
precautions to avoid contaminating his 
hands and face. 
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THE CLOQUET 
EXPERIMENTAL FOREST 

T. SCHANTZ·HANSEN 

ITWAS BACK in 1909, when Minn e
sota was st ill one of the top lumber
producing states, that Professor Samuel 
B. Green established the Cloq uet Ex
perimental Forest as a part of the 
research program of the Division of 
Forestry, University Department of Ag
riculture. 

He had be en advocating such a step 
since 1896 and finally secured the gift 
of about 2,000 acres from lumber com
panies located at Cloquet. University 
funds were us ed to buy eight Indian 
allotments, maki ng the original area 
2,662 acres. Since then the University 
has purchased land within and adja
cent to the boundaries, increasing the 
area t o 3,234 acres. It is hoped that 
the acquisition program can be contin
ued so that the area will ultimately 
be between 4,000 an d 5,000 acres. 

This area provides an excellent op
portunity to demonstrate the applica
tion of forestry principles, since it is 
typical of much of th e cutover country 
of the north. The soil is predominantly 
sandy, a li ttle light for general agr i
culture. One thi rd of the area repr e
sents swamp types. In the forest may 
be found r emnants of the virgin Nor 
way pine st ands , a small amount of 
white pine, and large areas of jack 
pine, once consi dered a weed tree but 
now an importan t source of raw ma
terial for the paper industry. Als o rep
r esented are aspen and birch, promi
nent in many of the farm woodlots, 
and spruce, tamarack, balsam, and 
cedar in the swamps. The age class es 

vary from year-old reproduction to the 
140-year-old v irg in pine stands . 

The work of the Forest Experiment 
Station fa lls into th ree classes: the 
developmen t of a demonstration for
es t, research, and educational activity. 

Forest Is on Sustained-Yield Basis 

Probably the most stri king activity 
is the management of the forest on a 
sustained-yield basis. Forestry has in 
the past been handicapped by not hav
ing av ailable large areas managed for 
sustained yield. As work has progressed 
on state and federal for ests, this need 
has become less acute. There is, how
ever, still much to be done and much 
to be learned from the practice of in
tensive forestry. 

Some cutting was don e on the forest 
as far back as 1915, but it was not 
un til 1929 that a formal plan of man
agem ent was drawn up . This plan was 
revised in 1939 and another inventory 
will be made in 1949. 

It is through these inventor ies that 
th e progress toward a well-regulated 
for est is measured. In a forest where 
the age class es are properly distributed 
an d where the proper volume is found 
and th e growth rate maintained, it 
should be possible to cut the actual 
growth of the forest each year. Since 
the Cloquet Forest has not been under 
management long enough to r each this 
goal, the cu t must be somewhat less 
th an the growth. 

The inventory of 1939 showed that 
the annual growth was 203,000 board 
feet , but th e allowable annual cut 
should no t ex ceed 173,000 board feet. 

Dr. T. Schantz-Hansen. Professor of For
estry a nd in charge of the Cloq ue t 
Experimental Forest. checking the 
amount of lumb er cut in the spring 
of 1947. 

Thus, by cutting less than it pro duces, 
the growing stock is built up. When 
th e area becomes fu lly productive it 
is ex pe cted that the annual cut can be 
increased fivefold. 

Needless to say, th e stands cu t each 
year are handled in such a manner 
that th e productivity of the area can 
be maintained. In so far as possible, an 
effor t is made to secure the regenera
tion of the new st and through natural 
means. This eliminates a r a th er he avy 
investment in planting which must be 
liquidated at the time of final harvest . 
Where natural regeneration fails , plant
ing is done. 

From an economic standpoint, the 
Cloq uet Forest is well located. Four 

Skidding jack pine pulpwood is one of the 
big jobs a t the Cloq uet Experimental Forest 
Station. 



miles to the east is the cit y of Cloquet, 
one of Minne sota's largest wood-u tili 
zation cen ters . Her e, in the so-call ed 
"good old days," five sawmills were 
busy turning out lumber night and day. 
Tod ay the community 's economy is 
based on a paper mill, a wallboard and 
insulation plan t, and a match factory. 
All these industries us e smaller an d less 
valuable timber than the old- time saw
mills. Since their activit ies are not sea 
sonal, however , they do provide a 
larger m arket for labor and a more 
stable economy. 

The availability of such an intensive 
market makes th e practice of fores try 
possible. All species gro wn an d small 
material r emoved in thinnings find a 
market . Ther e is no problem of weed 
species. 

An effor t is made, in harvesting the 
crop, to m arket it where it will br ing 
the largest retu rn . Saw-log material is 
taken to the sta tion's ow n sa wm ill for 
lumber. Pulpwood and match bolt s are 
deliv er ed to the industr ies. Slabs and 
edgings are sold for pulpwood. 

Forest Serves as a Demonstration 

The man agement of the forest is in
tensive enough to serv e as a guide and 
a dem onstration for the woodlot owner 
of th e north, an d ex tensive en ough to 
be of value to owners of large tracts 
of forest land. 

The problems in forestry are many 
and var ied. Since timber is not an an
nual crop, a lon g tim e is r equired to 
arr ive at any solution. In general, the 
problems fall int o two cla sses: those 
which have a practic al applicat ion in 
handling the forest, and the funda
mental problems which deal with prin
ciples that may underlie the practical 
problems. 

In the early days the research pro
gram was concerned almost entir ely 
wi th practical problems. Very little in-

Strip CUlling. as in this stand of SO-year-old bl ack spruce. helps ma intain a well-regu lated fores t. 

formation wa s availa ble on which to 
base any fore st practic es. It was neces
sary to develop techniques in collecting 
and extracting seed, in nursery prac
tice, and in planting. During th e per iod 
from 1909 through 1917, sever al hun
dred exper imental planting pl ots were 
establish ed to determine the proper 
species an d classes of stock to use on 
va r ious plan ting sites and the best sea
son in wh ich to plant. 

Left. below, the Cloquet Expe rimental Forest 
pla ys host to sawmill operators interested 
in lat est developments. Right, Raymond 
Jenson measures the amount of annual 
growth in a stand of young jack pine. 

Ex per imental th inning plots have 
been established in Norway pine and 
jack pine st ands to learn when and 
how much to th in. One of the aims in 
susta ine d yield is to ke ep th e forest 
growing at it s m ost r apid rate . Since 
natural regeneration, and plan ting as 
well, establishes young st an ds with 
more trees per acre than are ne eded in 
th e final crop, the surplus must be re

(Continued on page 15) 



Farm Family� 
Living Costs� 

RISING� 

GEORGE A. POND 

nesota Farm Manag emen t Ser vi ce 
WHAT DOES it cost a fann fam ily supply the ans wers to some of the 
to live? What are the important items questions r a ised above . These r ecords 
in the family budget? Ho w m uch of cover approxim ately 100 fa r m famili es 
this living is furnish ed by the fa rm each y ear for a period of 16 yea rs, 
and how much represen ts cash pur 1931 to 1946. These fa milies k ept com 
ch ases? Ho w much home-rai sed m ilk , plet e r ecor ds both of cash ex pe ndi tures 
eggs, and meat do farm families con  for personal and family livi ng and of 
sume? Ho w do farm family budgets the quantities of farm - r aised produce 
vary with income levels or with size cons um ed in the home. An itemized 
of family ? list of ex pen dit ures by four -yea r peri 

The answers to qu estions lik e th ese ods is sho wn in table l. 
not only are a m atter of con siderable Over the 16-year period these fa nn
human interest but they m ay a lso er s were sp ending $100 a month for 
prove quite usefu l. In pl anning th e family living in addit ion to the hous
farm budget, allowance must first be ing, food , and fu el furnished by the 
made for living expenses-th ey must fann. The cash ou tl ay for livi ng in
be met before there is anything avail  creased from $80 per month in 1931 
able for im provem ents, savings, in to $170 per month in 1946. Like any
ter est, and debt payments, or ev en for one else, th e farmer in creases his per
the operating expenses of the farm. son al expen ditures as his inc om e in 

Th e r ecords of the Southeastern Min- creases, but at a less rap id rate. While 

Table 1. Personal a nd Household Expenses of Farm Families. 1931-1946 

Av erageItem 1931·34 1935-38 1939·42 1943-46 1931·46 

Food ..... ..................................................... $ 224 $ 283 $ 325 $ 445 $ 320� 
Operating ex pense ......... ............................................. 70 113 117 169 117� 
Furn ishings and equipment ......................................... 28 83 113 104 82� 

Clothing ................... .......................... 93 122 147 217 145� 

Personal care and spending ............................ ..... 42 47 53 64 51� 

Education. recreation. and development 55 72 67 92 71� 

Medical care and hea lth insurance ............ 42 70 94 138 86� 

Church. welfa re . a nd gifts ............... 43 51 90 193 95� 

Personal sha re . auto expense ....... 76 79 146 81 95� 

Personal share, ele ctricity and gas engine ..... 22 24 38 44 32� 

Life insurance ... ....................... ........................... 92 94 100 102 97� 

Total expenditures .............. $ 787 $1,038 $1,290 $1,649 $1,191� 

Net farm income " .................. $1,180 Sl.7 88 $2,083 $3,629 $2,170� 

" Net farm income is obtained by subtracting the ca sh farm e xpe nses from the gros s cash in 
come of the farm . It repr esents the amount available for hou sehold and personal e xpe nses . debt 
payments, and savings. 

net farm income trebled from 1931
1934 to 1943-1946, the family living 
expens e doubled. Every it em in the 
fa m ily budget increased over the 16
y ear period but the rate of in crease 
v aried widely. P art of this increase 
was due to ri sing prices of the items 
purch ased an d part to an in cr easing 
sta nda rd of living. 

Expenditures for furniture and 
household equ ipment decreased during 
the period of wartime scarcity . Lo wer 
automobile ex pe nse during the war 
r eflect s wartime travel r estrict ions an d 
the lac k of new cars av ailable fo r pur
chase. Li fe in surance prem iums 
change d but little. The largest pro
por tionate inc reases were in suc h item s 
as m edical care and health insurance 
and in gifts and su bscr ipt ions to church 
an d w elf are organizations. Necessities 
come first in periods of lo w incom e 
but whe n more funds are available th e 
farmer increases his field of spe nd ing. 

,"'t .. 

F ood Is Largest Expense 

F ood is the larges t it em in the cash 
budget of the farm f amily, even though 
a substan tial par t of the food fo r th e 
fam ily is r ai sed on the farm. The av
er age value of the farm-raised food 
consumed by these families annually 
was $274 at farm prices. This was di
vi ded as follows : dairy products $81; 
eggs $42; m eat $94; and fruits and 
vegetables $57. If these had been pur
chased at the prevailing retail prices, 
th ey wou ld have cost approxi mately 
twice their farm value. If compared on 
the basis of retail prices the fann fa m 
ily raises clos e to t wo -thirds of the 
food it consumes, in terms of value, 
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The economy of hom e-r aised fo od is 
one of the advantages of farm life and 
is an impor tan t factor in keeping the 
family table su pplied wi th plenty of 
good, nu tr itious food. 

Som e ide a of the k ind and quant ity 
of foods supplie d by the farm is in di
ca te d in table 2. These are shown on 
a pe r person (adult equivalen t) basis 
in order to make the com pa risons mo r e 
significant. The data for th e farm fam i
lies in southeas tern Minne sota are di 
vided into those for the rela ti ve ly low
income years of th e Th ir ti es and those 
for th e hi gher income peri od of the 
Fort ies. Figures for a sim ilar group of 
fa rm fa m ili es in southwest ern Minne
sota are also sh own for the lat ter 
per iod. There is surprisingly little va
ri a tion in the average cons umptio n of 
these items per person from year to 
ye ar and between the two sectio ns of 
the state. Unfor tunately there was no 
r ecord of the k ind and qu ali ty of fa rm 
raise d fruits and vegeta bles used by 
these fa m ilies. The m ilk consumed as 
whole m ilk, cre am, and butterfat is 
shown in this table in terms of the 
amount of whole milk inv olv ed . All of 
th e milk and crea m us ed on th ese 
farms, as well as all of the eggs, were 
produced on the fa rms. On th e other 
hand, mo st of th e butter was purcha sed 
and is included in th e foo d item in 
table 1. 

Pork Is Favorite Meat 

Som e m ea t , fruits, and vegetab les in 
add itio n to what was supplied by th e 
farm wer e purchased. Of th e farm 
raised meat used by the family, 56 per 
cen t was pork, 30 per cent beef and 
veal, 13 per cen t poultry (m ostly 
chicken) , and 1 pe r cent mutton and 
lamb. Pork has always made u p the 
bulk of the farmer's meat supply . This 
is par tly due to the ligh ter carcass and 
th e greater ease in preserving it until 
it can be used . With the com ing of 
cold -storage lockers and deep-fr eeze 
un its in r ecen t years, beef consumption 
ha s r isen rapidly. Pou lt ry plays a 
mi nor r ole in t he farm m eat supply , 
notw ith stand in g the ideas of the "ci ty 
cousins," who thi nk of fried chicken 
as a staple article of fa rm die t around 
wh ich all m eals a re buil t. 

Table 2. Quantities of Farm-Raised Produce� 
Used Per Person (Adult Equivalent ' )� 

by Farm Families� 

Sout h  South
eastern western 

Item Minne so ta Minne sota 

1931·39 1940-46 1940-46 

Whole milk (quarts) 631 541 590 

Eggs (numbe r) 520 618 569 

Meat (pounds) 186 183 201 

* Membe rs of the farm fam ily are redu ce d to 
an "'adult equivalent"' on the basis of the fol
lowing sca les: man . 1.0;. woman, 0.8 ; boy, 13-18, 
0.9: girl , 13·18 , 0.8; ch.ld under 7 years, 0.4; 
child 7-12, 0.6. 
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The far m also supplies some fuel. 
An average of seven cords of wood per 
fa m ily, value d a t $33, was cut on the 
farm. No expense for ho using is avail 
able from these records but each fa m ily 
had th e use of the farmhouse. Such 
expen ses on th e house as taxes, in
suranc e, upkeep, and the like are in
cluded in the farm expenses and no 
alloca ti on of the share chargeable to 
housing is availabl e. If all th e contr i
butions to family living supplie d by 
the fa rm were valued a t th e usua l r e
tail rates in urban localiti es it would 
ap pea r tha t they com e close to equal
in g direct cash liv ing ex pense. 

The re la ti ons h ip of level of income 
to fam ily livi ng ex pe nditures is indi
ca ted in tabl e 3. The fa rms included in 
this study were la rger and be tter man
aged than th e average farm of the 
communiti es in whi ch they were lo
ca ted. Doubtless thei r average incomes 
were also materially hi gh er and sup
por ted a hi gher level of fam ily spend
ing. How ever , there is su fficient r ange 
in in com es among th e di fferen t farms 
w ithi n any given year and also in the 
av er age level from year to year to in
dica te the effect of size of fa m ily in-

Table 3. Relationship of Persona l and House
ho ld Expenditures fa Net Far m Income. 

1940.1946 

NET INCOME GROUP 

Item Low est Middle Highest 
one- one - one
third third third 

Food ....................................... s 377 s 381 s 445 
Ope rating expense ..... 142 148 161 
Furn ishings a nd 

equipment 80 109 142 
Clothing 164 190 229 
Per sona l care and 

spending ..................... 51 55 73 
Edu ca tion, re creation . 

and dev elopment 63 77 115 
Medica l ca re and 

he alth insurance .. 98 115 152 
Church , welfare, 

and gif ts ...... 104 139 226 
Persona l share . 

automobile 95 112 151 
Personal share, el ec

tricity and gas 
engine ...... ... 35 43 49 

Life insurance .......... 123 163 185 

Total expense ....... $1.332 . $1.532 $1,928 
Expen se per a dult 

equi valen t 444 479 536 
Tota l ne t farm in

come $1,552 $2,767 $4.838 

come on family expenditures. It has 
a lready been pointed out th at as in 
come in cr eases from yea r to year fam
ily expenditures in crease, but a t a 
m uch slower rate. This same ty pe of 
relationship is sho wn among farmers 
a t di fferent in com e levels with in a 
giv en year. The fa m ilies in the u pper 
third in inco m es had mo re than three 
times as much inc ome available, but 
th eir person al and hous eh old expend i

tures were less than 50 per cen t h igher 
than those of th e fam ili es in the low
incom e group. On a per person basis 
the d ifference is even less. The hi gh 
incom e group spe nd only about one
fift h m or e per person . Altho ug h the 
fa m ilies with larger incomes spend 
some what m ore for livin g, the general 
patte rn of expenditures is much the 
same, regardless of income levels. 

Large Families Have Ad vantage 

Persona l living expe nses on a per 
pe rson (m an equivalent ) basis are 77 
per cent h igher in the case of sma ll 
families tha n in the case of large fam
ili es. This is indica ted in table 4. Th e 

Table 4. Relationship of Size of Family to� 
Personal and Household Expenditures� 

Pe r Pe rson (Adult Equivalent).� 
1940·1946� 

SIZE OF FAMILY GROUP 

Smallest Middle Upper 
one- one- one
third third third 

Average number per
son s per fa mily 
(a dult equiva lent) 2.1 3.2 4.6 

Cash ex pend iture s 
Item per perso n 

Food ....................................... s 170 $124 $ 98 
Operating expense ..... 78 45 31 
Furnishings a nd 

equipment .......... 56 34 23 
Clothing ................. 70 63 51 
Pe rsona l ca re a nd 

spending 23 19 15 
Ed uca tion , recreation. 

and development 33 25 23 
Medica l care and 

health insura nce ... 50 40 29 
Church. welfare. 

a nd gilts 69 56 31 
Per sonal sh a re • 

automobile ...... 52 37 28 
Personal sha re. elec

tricity a nd 
engine .... 

Lile insurance 

ga s 
20 
52 

13 
54 

10 
41 

Totals s 673 $510 $380 

Net farm in
per person 

come 
........... $ l,3 08 $900 $768 

~ 'r· .. 

to tal net inc om e of th e larger fa m ilies 
is grea ter th an th at of th e sm all fami
lies, but on a pe r person basi s it is less . 
Approximately th e same propor tio n of 
the net in com e is us ed for family liv 
in g in each size of fam ily group. Som e 
items of expendit ure, such as oper a t
ing ex pe nse , furnish ings and equip
ment, church, welfare and gifts, au to
m obile expense, li fe insurance, and the 
like, are made largely on a fa m ily basis 
and are, th erefore, much h igh er on a 
per person basis in small fam ilies. 

On th e othe r hand, suc h it ems as 
food and clothing per person m ight be 
expected to be fairly constant regard
less of th e size of the fa mily. Part of 

(Continued on pa ge 15) 
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MI NNESOTA D AI AGE LAWS� 
P. W. MANSON 

THE L EGAL P RINCI P LES involved 
in drainage activ ity are based on the 
comm on law wh ich protects and just i
fies the individual in im provement of 
his property so long as su ch activities 
do not encroach upon the r ights and 
pr ivileges of other s. 

Private Rights in Dr ainage 

It is a well -re cognized principle of 
law that a ny owner of private property 
m ay m ake an y changes or im pro ve
merits in h is proper ty th a t do not in 
any way encroach upon the prop er ty, 
ri ghts , and privileges of h is fel low m an 
or of th e community in whi ch h e lives. 
In its application to drainage, this prin
ciple involves the ownership and con 
trol of all bodies of sur face wate r , both 
temporary and perman ent, wi thin the 
limits of a give n far m th at ar e too 
sm all to serve as a public convey or of 
m aterials or prod uce from on e par t of 
the community to another. The pr iva te 
own er m ay enclose and prote ct such 
waters a t h is discretion . He also m ay 
drain them off his lands throu gh his 
neighbor 's land, provided h e does n ot, 
without lega lly established permissio n 
or agreement, turn water in to or 
th rough n a tural depressions en terin g 
on to or cross ing the n eighbor 's land 
tha t would n ot n a tura lly so flow at 
flood stages. H e m ay improve na tura l 
dra ins and watercourses u pon h is own 
proper ty so lon g as in so doing h e does 
no t cause unusual flood or other dam
age to his n eighbor . He m ay bring th e 
m outh of a tile dr a in or a surface d it ch 
on his own land close up to hi s neigh 
bor 's line so lon g as it r esults in no 
unnatural flow and flood across that 
line that will giv e his neighbo r cause 
for legal action for dam ages. 

Public Rights in Drainage 

Every state with an agricultural 
drainage problem has a drainage cod e. 
This code prov ides that groups of m en 
wh ose lands ad join h av e a ri gh t to 
prop er artificial dra in age for their lan ds 
and those of th e district in general , 
r eg ardless of individual or group op
positi on . The legal procedure, which is 
definit ely specified, is th a t the d istr ict , 
to promote gene ra l welfare, m ay con 
demn private property or autho r ize 
r elatively minor damages, if th e ow n er 
of th e proper ty is suitabl y paid for the 
land or for the damage. 

The Minnesota Drainage Code 

This article summ ar izes the Minne
so ta laws on the organ ization ' and 

Owing to a succession of sea
sons with normal to heavy rain
fall, plus relatively high prices for 
farm products, Minnesota farmers 
are displaying a tremendous up
surge of interest in farm drainage. 
Sinc e many Minn esota farm s lack 
natural drainage outlets, drainage 
districts m ust be formed to guar
ant ee the construction and main
tenance of artificial channels. 

main ten an ce of drainage d istri cts
ho wever , it do es not cover the whole 
drainage legi sla ti on , a nd should not be 
tak en as the final word of th e law. 
The passages in qu otation m ar ks h ave 
been copied from the' l 947 la w concern
in g the Division of Water Resourc es 
and En gin eer ing. 

Th e new law elim inates the to wn
sh ip and th e s ta te d itc h. The remain ing 
cou n ty and judicia l ditch laws have 
parallel pro visions and their organi za 
t ion is sim ilar . 

The P e tit ion 

The pet ition is the first legal st ep in 
th e init iation of a drainage proceeding. 

lOA petiUon therefore shall be filed 
with the county auditor, if for a 
dra ina ge system entirely within one 
county, or with the clerk of the district 
court, if for a drainage system with
in two or more counties. Such petition 
shall be signed by not less than a 
maiority of the resident owners of the 
land described in the petition or by 
the owners of at least 51 per cent of 
the area of such land. The lands de 
scribed in the petition shall be those 
over which the proposed ditch passes 
or upon which the improvement is 
located, and the petition shall set 
forth the de scription of such lands 
and shall set forth the necessity for 
the ditch or improvement, and that 
the same will be of public benefit 
and utility and will promote the pub
lic health, with the description of the 
starting point, the general course, 
and terminus or location of the same. 
The petition sha ll state that the peti
tioners will pay all .ccsts and ex
p enses which may be incurred in 

case the proceedings are dismissed 
or for any reason no contract for the 
construction thereof is let. " 

"After a petition has been filed, no 
petitioner may withdraw therefrom 
except with the written consent of all 
other petitioners filed with the auditor 
or clerk." 

P etitioner's Bond 

" Upon the filing of a petition and 
before any action is taken thereon, 
one or more of the petitioners shall 
make and file a bond payable, in 
case of a county drainage system. 
to the county, and in case of a [udi
cial drainage system, to the counties 
named in the petition, in the sum of 
not less than $2,000.00." 

This is to insure expense m oney if 
proceed ings are d ism issed . In cas e the 
$2,000 bond is insufficien t, the cour t or 
board sh all requ ir e an add it ional bond. 
Expenses incu rred prior to the esta
blishm ent of the drainage proceedings 
shall not ex ceed th e penalty n amed in 
th e bo nd . 

Di smissal 

"In any proceeding, all the petition
ers may dismiss the same at any 
time prior to the making of the order 
establishing the improvement, upon 
payment of all lawful costs, charges, 
expenses, and fees in the proceed
ing." 

Engineer 

" Upon the filing of the petition and 

bond, the board or court shall, with
in thirty days thereafter, by order 
appoint an engineer to make a pre
liminary survey. , ," 

The engi neer appoin ted shall w ith in 
ten days thereafter take and subscribe 
an oath to perform h is duties fa ithfully. 
The engineer must g ive a bo nd fixed 
by the board or court for not less than 
$5,000. The la w definitely stipula tes 
th e engin eer's duties. All records are 
public property. The engin eer shall file 
th e preliminary survey data with the 
auditor or clerk. The auditor shall 
transmit one copy to the director of th e 
Division of Water Resources and En gi
neering. Upon request the d irector shall 
r eport to the board or court giving his 
op inion as to th e eng ineer's r epor t. 
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Preliminary Hearing 

"Upon the filing of the report of the 
engineer, the auditor shall promptly 
notify the board, or the clerk shall 
promptly notify the judge, thereof, 
and the auditor, or the clerk with the 
approval of the judge. shall by order 
fix a time for the hearing thereon. not 
more than 30 days after the date of 
such order. Not less than 10 days be
fore the time of hearing. the auditor 
or clerk shall give notice by mail of 
the time and place of hearing to the 
petitioners and owners of the lands 
and properties. and corporations. 
public or private, likely to be aHected 
by the proposed improvement as 
shown by the engineer's report." 

Th e engineer shall attend the hear
ing. All parties inte rested may appear 
and be heard. Th e repor t, if any, of the 
director of the Division of Wa ter Re
sources and Engineeri ng shall be read. 

Final Survey 

"If the board or court shall be satis· 
fied that the proposed improvement 
as outlined in the petition or as modi
fied and recommended by the engi
neer is feasible. that there is neces
sity therefore, that it will be of pub
lic benefit and promote the public 
health, and that the outlet is ade
quate. the board or court shall so find 
and by such order shall designate 
the changes that shall be made in 
the proposed improvement from that 
outlined in the petition." 

The order is then filed . The board or 
cour t shall then instruct the engineer 
to proceed to make a detailed su rv ey 
according to th e specifications of the 
drainage la w. Th e engine er' s r epor t, 
based on his completed fina l survey , is 
filed with the auditor or clerk where 
the proceedings are pending. The audi
tor or clerk will for ward a copy of the 
report to th e director of Wa ter Resour
ces and En gin eering. Within 15 days of 
the r eceip t thereof the director will 
m ak e h is re por t thereon to the board 
or court. Such a repor t is advisory only . 

Viewers 

Following the order for a det ailed 
survey, the board or cour t sha ll m ake 
an order appointing as vi ewers three 
disinterested resident fre eholders of the 
county or counties affected. The view
ers, with or without the en gineer , sh all 
view all lands and properties to be 
benefited or damaged by th e project. 
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The viewers shall file their report with 
th e auditor or clerk . 

Final Hearing 

"Promptly after the filing of the 
viewers' report and the director's re
port, the auditor. or the clerk with 
the approval of the judge, shall fix 
a time and pla ce for hearing on 
the petition and the engineer's and 
viewers ' reports. The hearing shall 
not be less than 25 days nor more 
than 50 days from the date of notice 
thereof," 

At this hearing, the board or court 
shall hear and consid er the testimony 
presented by all interested parties r ela
tive to the petit ion for th e draina ge 
system . 

"If it shall appear that the benefits 
are not more than the total cost. in
cluding damages awarded, or that 
the proposed system will not be of 
public benefit and utility. or that the 
same is not practicable, the board 
or court shall so find and the petition 
shall be dismissed." 

" If the board or court shall find 
that the engineer's and viewers' re
ports have been made and all other 
proceedings in the matter had in 
a ccorda nce with law. that the esti
mated benefits are gTeater than the 
total estimated cost. including dam
a ges. that the damages and benefits 
have been duly determined. that the 
proposed drainage system will be of 
public utility and benefit. and will 
promote the public health, that the 
proposed system is practicable, and 
that such reports as made or 
amended are complete. iust and cor
rect, then the boa rd or court shall by 
order containing such findings. esta
blish the drainage improvement as 
reported or amended, and adopt and 
confirm the viewers' report as made 
or amended." 

Distribution of Cost 

Th e cour t shall m ake an order deter
mining the perc entage of the cost of 
th e system to be paid by the counties. 

Letting of Contract 

Aft er the ex pir ation of 3D days fol 
lowing the filing of th e order establish
ing a drainage system , procedure is set 
up for let ting the job of construc tion. 
It is du r ing this 3D-day per iod th at ap

peals are m ade involving the qu estion 
of damages and benefi ts. The typ e of 
bond, contract, pl ans an d specifications , 
materials, ap pea ls, inspection, payment, 
et c., are specifically designated by law. 

Final Hearing 

Upon the completion of an y contract, 
the engineer shall r eport that fac t in 
deta il to the board or cour t. The aud itor 
or clerk will then give due no tice of 
the fina l he ar ing to ow ners of all prop
er ty affected. If it app ears a t the 
hearing that the con tract has been 
com pleted in accordance with th e plans 
and spe cifica tions , the board or court 
sha ll direct payment of the ba lanc e. 

Payments 

"The amount that each tract and 
property will be liable for, as shown 
by the lien statement. and the interest 
thereon. shall be and remain a first 
and paramount lien thereon until 
fully paid: and shall take precedence 
of all mortgages. charges, encum
brances. and other liens." 

Liens filed agains t proper ty shall be 
payable to th e treasurer of the county, 
as follows: 

"One-tenth of the principal on or 
before November I subsequent to the 
filing of the lien in the office of the 
register of deeds. and one-tenth on or 
before the first day of November of 
each year thereafter until the whole 
thereof is paid." 

"If the board or court in its discre
tion so orders, then payment of such 
liens shall be made to the county 
treasurer, as follows: 

"One-fifteenth of the principal on 
or before five years from November 
1st subsequent to the filing of the 
lien in the office of the register of 
deeds. and one-fifteenth on or before 
the first day ',of November of each 
year thereafter until the whole 
amount of the principal is paid." 

The principle lien shall bear interest 
at a rate not to exceed 5 per cen t per 
annum fr om th e date of th e filing of 
the lien statement. The ins tallment an d 
in terest amount shall be collected in 
the sa me m anner as real-estate taxes 
for th at year on th e property in ques
tion are collected. All provisions of la w 
relating to the colle ction of real-estate 
taxes, so far as applicable, ar e adopte d 
for the purpose of enforcing payment. 
In case of default, no penalty shall be 
ad ded to any such installment of prin
cipal and interest but each default ed 

(Con ti nu ed on p age 14) 
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WORLD PROBLEMS� 
(Continued from page 1) 

Grea t Britain, therefore, is faci n g 
the d ifficult problem of trying to ex 
pand produ ction for exports at the 
sam e t im e she is trying to m eet cur
rent and accumulated sh or tag es at 
home. In addition she fin ds th e obliga
tions involved in carrying her sh ar e 
of the occupat ion of Germany a de 
cid ed drain on r esour ces. The loan 
gran ted by the Unit ed States has 
helped Grea t Bri tain meet this s itua
tion during the past year , but she is 
no w rapidly ap proaching a conditi on 
where available r esour ces are giv ing 
out and it is becoming necessary for 
her to cur tail purchases in the United 
Sta tes. 

As already indica ted, the doll ar 
sh or tage r esults from a la ck of su ffi
cient goods and ser vices for expor t to 
us in payment for the goods bo ug ht 
here. The Un it ed States is being called 
upon to m eet this pro blem in the short 
run by addit ional emerge ncy loans or 
grants . Wh ile these are made in terms 
of mo ney, th ey r epresent a shari ng of 
our supplies with others. Th is sh ar ing 
rests in par t on humanitarian gr ounds. 
Bey ond that, h owever, it r ecognizes the 
impor tant s take that we have in r e
stor in g orde r ou t of chaos in a war-torn 
w orl d. 

Relief grants or loans for such a pur 
pose ca n be only t emporar y in nature. 
Ways and m eans of r estor ing produc
ti ve activity the world ove r must be 
found . One of th e principal features of 
the Marsh all pl an no w under discus
sion is that of ge tt ing th e European 
nations to dev elop programs of r estor
ing production. Any assi stance w e may 
provid e over the next several y ea rs 
should contribu te to a soluti on of ex
isting difficulties rather than be merely 
in the form of curren t relief. 

Prospects are that th e interests of 
th e United States in the r est of the 
world in the years which lie ahead w ill 
include find ing ways of making effec
tive investment of capital abroad to 
help other nations restore and improve 
upon their produc tive activities. Any 
su ch investments will go from our 
sh ores in the form of goods, no t do l
lars. Such investments will take in to 
account the fact th at the wo rl d is an 
econ omic unit an d that our levels of 
liv ing are determined in no small 
m easure by the way the rest of the 
worl d func tions. 

Future trade po licies of this and 
oth er na ti ons will be ve r y important. 
If the United States is to invest capit al 
ab road, it w ill get it s returns m ainly 
in goods and services. A r ea sonable 
will ingne ss to accept imports is part 
of a program of foreign investment. 
A considerable volume of international 
trade on a r easonably fr ee basis is 

n ecessary for th e deve lopmen t and 
maintenan ce of hi gher levels of living 
h ere and els ewhere. Effor ts no w in 
progress to de velop a world trade or 
ga ni zation are designed to ser ve this 
end. 

Econ om ic and po liti ca l stabili ty are 
highly es sent ial to effec tive wo rl d co
op eration and perman ent peac e. S tabl e 
r elation sh ips a re need ed among th e 
m onetary syst ems of the d ifferent coun
tr ies if trade is to flow actively. It is 
important that ways of avoid ing ex
treme flu ctua tions in busin ess activity 
be developed. This is par t icula rly true 
of th e United States because of the 
v iolent swin gs in our business cycles 
in th e pas t. Other na ti ons h esita te to 
becom e to o depen den t upon us for 
fear tha t we m ay again expe r ience a 
serious dep ression dur in g wh ich w e 
may shu t ou r doors to the entry of 
goods from ab r oad . 

Depressions n eed to be av oide d as 
far as possibl e because they lead away 
from wo rl d cooperation towards eco
nom ic nat ionalism . P olitical stabili ty 
likewise is n ecessary if t r ad e is to be 
carr ied on actively. Such s ta bility also 
is essen ti al to internat ional cooperati on 
and suc cessfu l ag reem ents to main tain 
peace. 

Th e Un ited Sta tes is th e w orld 's 
leadi ng power today. The policies an d 
activities of our country will play a 
leading part in deciding wh at the 
world program in the years ah ead m ay 
be. Every American citizen h as an in 
t eres t in obtaining the best poss ible 
understandin g of th e wo r ld si tuation 
and th e in evitable bearing it has on 
his welfa re. This u nderstanding is n ec
ess ary if h e is to lend h is su pport to 
th ose gov er nment act ivities an d po li cies 
which will serve h is best long-run in
terests . 

DRAINAGE 
(Continued fr om page 13) 

payment, pr incipal and in ter es t, sh all 
draw interest from the date of d efault 
u ntil paid at 6 per cent per annum . 

Maintenance and Repair 

The coun ty board is r esponsible for 
ditch m ain tenan ce. Th e board sh all 
cause sta te, judicial, and coun ty d itches 
to be annu ally inspected. The expense 
of r ep air is limite d and controlle d by 
law . Wor k estim ated to cost less than 
$1,000 m ay be don e with ou t adve r tis 
ing. The county board is limited in the 
ex pen diture of m oney for repair and 
m ainte nan ce on one d itch system in 
anyone calendar year to a sum not 
greater than 10 per cent of the cost of 
cons truction, except under special peti
ti on. A peti tion from any party or 
corpora tio n in te res ted or affe ct ed by 
drainage syst em will cau se th e board 
or cour t to exam ine the ditch in ques
tion and mak e a r epor t. Th e board or 
cour t m ay order a h ea r ing on the peti
t ion before appointi ng th e engineer. If 
owners of not less than 26 per cent of 
th e area ori ginally assessed sign the 
pet iti on , then the board or court shall 
order the r epairs and the letting of 
con tr ac t as sp ecifi ed , if the cost of r e
pairs will not exceed the total benefits. 

If the assessments for repair cost do 
n ot excee d 50 per cen t of the original 
cost of the d itch , the annu al install
m en ts for paym ent shall n ot exceed 
5, but if such assessm ent exceeds 50 
per cent of the original cost, the board 
m ay orde r su ch assessm ent paid over 
a peri od n ot to exceed 10 annu al in
sta llm en ts. The county board may ac
cumula te drainag e fu nds for drainage 
m ainten ance not to exceed 10 per cent 
of the or igin al cost of the ditch sy st em. 

THE CORN-B ORER MENACE� 

Spread of the corn borer in Minnesota 
from 1943·1947. 

Less than 10 counties in Minnesota a re now 
free of the European corn bor er . Since it wa s 
first found in Houston County in the south
eastern tip of Minnesota in 1943, the borer has 
spread rapidly to 77 other counties, reports 
T. A. Aamodt. State Entomologist. 

Control is a community pro gram, but the 
individual farm er can do much to hel p con
trol the borer. All infested material must be 
covered thoroughly by clea n plowing so tha t 
later cult ivation will not bring the borer moth 
10 the surfa ce next spring. Avera ge plo wing 
is usually not clean enough for control. There 
are special 16- and IS·inch plows adap ted to 
clean plo wing. Some plows can be equipped 
with a rolling coulter, jointer and chain. or 
cove ring wires so to turn under tra sh com
pletely. 

Ther e are several other control measures, 
but clean cultural practices are especially 
important in the spring and fall. 

M I NNESOTA FARM AND HOME SCIENCE 14 



only 8 per cent of the large fa milyCLOQUET EXPERIMENTAL FOREST . . . . group. This acc ounts for some of the 

(Con tin ued fr om page 9) 

mo ved. Nature will, of course, tak e 
car e of th is, but it is a slow process and 
often means a decrease in gr owth rate. 
If the exc ess t r ees ca n be r emoved at 
the proper time, th e growth r ate will 
be m ainta ined and the y ield w ill be 
increased throu gh the ut ili zation of 
trees which w ould otherwise go to 
waste. 

Fundamen ta l studies h ave been m ad e 
to determine just what ch anges are 
made in growing conditi ons by thin
ning. Other fundam ental studies ar e 
being made to determine just when and 
how the r oot growth, as well as the top 
growth , of the tree tak es place. 

On e of th e m ajor probl em s being 
st udied n ow is th e effect of the source 
of seed in jack pine. Collections of seed 
have been m ade over the tree's entire 
range from th e Atlantic Coast in Maine 
as far west as Sask atche wan in Canada, 
an d fr om sou th er n Minnesota to almost 
th e northern limits of th e tree's r ange. 
Th e growth and the form of the pl an ted 
trees are bei ng closel y studied to det er
mi ne th eir behavior. Trees produced 
from seed colle ct ed in 140 di fferen t 
places are being studi ed. 

Meth ods of Controlling Brush 

One of the di fficul t pr oblem s forester s 
face is the r eturn to pro du cti vity of 
m any areas no w completely covered 
wi th hazel and alder brush. It is im 
possible to plant t hese areas w itho ut 
first controlling the br ush. Two meth 
ods are being tried at th e Cloqu et Sta
ti on w it h prom ise of success . 

The firs t m eth od is m ech ani cal and 
involves the elim ina ti on of the brush 
by disking with an Ath ens fir e-line 
plow. This h as proved ve ry successful 
but somewhat ex pensive. It is interest 
ing to note tha t th is system points t he 
way to a rather inexpensive land-clear 
ing an d pasture- improvement tech
nique. 

The se cond m ethod being tried is the 
spraying of large areas with 2,4-D and 
other herb icides. Wh ile th e work h as 
not yet advanced far enough to perm it 
drawing conclusions, the outlook is 
favorable. Here again t he w ork can 
lead to the development of a method 
to im prove pastures in th e north coun
try. • 

Study of Practical Problems 

Practical problems are n ot negl ected. 
At present there is a lot of interest in 
the new power saws fo r felling and 
bucking t imber. Many woodlot ow ner s 
are anxious to tr y them . In a det a iled 
time study on a cu tting operation suc h 
as a northern wo odlot owner m ight 
m ak e, it w as found that th e bow saw 
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was a mu ch m ore efficient tool , ev en 
though th e d iffer en ce in in vestmen t 
was n ot considered . 

Numerous oth er projects are carried 
on by other divis ions of the Univ ersity 
at the sta t ion . The Divis ion of Forestry 
under Dr. Frank H. K aufer t carries on 
an extens ive project in fen cepos t t rea t 
m en t. The Div ision of Agr icu ltura l 
Eng ineeri n g is testing the life of u n 
tr ea ted posts. The Division of Ento
mology and Econo mic Zoo logy is study
ing the effect of wild li fe on the forest, 
and th e effect of forestry on wild life , 
as well as the effect of in sects on tree 
form and survival. The Soils Di vision 
is coope rating in study ing th e effect of 
fertili zer s on pl an te d t r ees an d fores t 
stands. 

Th e educa ti on al values of th e s ta ti on 
h ave not been n egl ect ed. The senior 
s tu dents spe nd the spring qu ar ter a t 
the stati on in prac tic al field w or k. 
Seve ral short courses have be en h eld 
for sm all sawmill operators to acquaint 
t hem w ith th e newest and be st prac
t ices. Fro m ti m e to t im e ge n era l field 
days have been held fo r foreste rs and 
farmers . 

Wh at can the farmer or th e timber 
owner learn f rom the sta t ion? F armers 
and lumbermen alik e can lear n tha t 
wh ile it t ake s y ears to m ature a fores t 
crop, an y piec e of forest land can y ield 
an annual h ar vest. They ca n lea r n ho w 
best to h ar vest the stands so tha t na
ture can r enew them, and wh at they 
should do to ke ep th e st an ds gr owi ng 
a t their m ax imum rate. Ab ove all , th ey 
can learn that forestry is po ssible an d 
that it pays. 

FARM LIVING COSTS 
(Con tin ued f r om page 11) 

the higher cost per person in the 
smaller families is due to the fact that 
the total personal and h ousehold ex 
pense is divided by the number of 
persons in the family (adult equiv
alent). On mo st farms some hired h elp 
boards w ith the fa m ily and shar es in 
some of th e items li st ed , par ticula r ly 
food and operatin g expense. Hired help 
m akes up 30 per cen t of the number of 
persons in th e small fa m ily group but 

Table 5. Relation 01 Amounts 01 Farm-Raised� 
Foods Per Person (Adult Equivalent) to� 

Size 01 Family, 1940·1946� 

SIZE OF FAMILY GROUP 

Item Smallest Middle Upper 
one - one - one
third third third 

W hole milk (qua rls) 597 537 523 
Eggs (number) ............ 716 640 557 
Meat. d ressed weight 

(po unds) .... 202 197 163 
Pot a loes (pounds) 318 324 300 

increased cost per person in the small 
fam ilies , bu t not for all of it. 

Th e am oun t of farm-ra ised foods per 
person is also less in the larger fa m i
lies, even w ith the hired h elp boar ding 
with the farm family . Th is is in dicated 
in table 5. Apparently there is mo re 
efficien t use of the items of family liv
ing in th e large famili es or else their 
standard of livi ng is some wh at lower . 

Different from Old Days 

It is a fa r call from th e family living 
costs as sh ow n here and those of farm 
families in the earl y days of subsist
ence farming. The wr iter h as se en a 
num ber of r ecords of liv in g ex pendi
tures of p ion eer fa m ilies in the days 
of ea r ly settlem en t in this state. Mos t 
of these showed an annu al cash ou tl ay 
per fam ily of $100 or less, oft en mu ch 
less. In addition to producing their 
own m ea t, eggs, dairy produ cts , fr uit, 
and vegetables, they groun d t he ir 
fa rm-ra ised gra ins for flour and m ea l. 
The y m ade th eir ow n clo th es. Often 
the fa rm flock supplied wool that was 
ca rded and spun into yarn for h om e 
use. So ap w as m ade on the farm. Much 
of the fur n iture and eq u ipm ent was 
made at home. Candles were m ade of 
farm -p roduced tallow. Travel in t he 
"ho rse and buggy days " was r estricted 
to wha t the farm h or ses could supply . 
Ou tside amusem ent and recr ea ti on 
was l im it ed . 

As the com mercialization of agri cu l
ture h as progressed, the fa rmer h as 
fou nd tha t he can use h is time more 
effect ively producing for the m arket 
rather than for fa m ily use. Wi th the 
proceeds fro m the sales of h is crops 
and livest ock he can buy m any of the 
things he need s in th e hom e m ore 
econom ically than h e can produce 
th em himself. As his in com e has in
creased his standard of living has r isen . 
He no w enjoys m any com for ts an d 
conveniences th e pi on eer never 
dream ed of . This is all to the good an d 
as it sh ould be. We must , ho wever, r e
m ember that this improved standar d of 
living in volves m ore cash ou tlay, even 
though farm-raise d products st ill con 
tribute subs tantially to family l iving. 

F igures such as prese nted h ere are 
par ti cu lar ly useful in planning the 
financial se tup of a fa rm. F arming is 
still a family business. Farm and fam 
ily funds are kept in the sam e purse 
an d the family is likel y to be g iven 
first priority whe n these funds are lim
ited. A knowledge of ho w much is 
n eeded for family living and an allow
an ce for it in pl anning the fin anci al 
setup of the farm business will do 
much to avoid finan cial diffic ulti es. 
This is espe cia lly important in a busi
ness w ith such w idely vary ing annual 
incom es as farming. 
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I N a state such as Minnesota. the 
range of interests represented in its 
agricultural industry is wide and di

verse. In certain areas, 
for example. the suc
cess and prosperity of 

Coordi
nated 

the farmers appears to Research 
depend upon good crops 

of potatoes, or of rutabagas. or of 
navy beans, as the case may be. In 
other areas economical swine pro
duction or market milk dominates 
the thinking. Every agricultural 
commodity presents its individual 
problems; the mechanics of the prep
aration and tillage of the soil, pro
tection against pests and disease. 
breeding of improved stock or seed, 
and marketing of the product con

front each producer. 
It is the function of the agricultural 

experiment station to serve these di
verse agricultural interests as com
pletely and effectively as its means 
permit. This requires. however. that 
an individual investigator some
times must divide his time and 
energies between a considerable 
number of interests. It also implies 
that numerous individual commodity 
or regional research stations cannot 
always be.provided from the limited 
means at hand. If that were to be 
attempted, the technical staff would 
either be spread too thin. with in
ade quate or unbalanced personnel 
at each such station. or the central 
station staff would be on the move 
continuously amongst the satellite 
stations. and thus be unable to con
centrate on specific problems to a 
degree that would make for produc
tive returns. 

Mention has been made of bal
anced personnel in an experiment 
station. If it "takes nine tailors to 
make a man," it may require a like 
number of scientists to develop 
sound, economical new practices for 
agriculture. The soils specialist , the 
engineer who understands farm me
chanics, the plant or animal breeder, 
specialists on diseases and pest con
trol. nutritionists. tec hnologists con
cerned with processing the raw 
mater ial. and marketing specialists 
or economists-all are not uncom
monly involved in a program of 
study designed to alter and improve 
substantially an agricultural prac
tice. The omission of anyone of 
them may introduce a weakness in 
the sequence that subsequently re
sults in inadequacies in the final 
program. 

Likewise. in such a sequence, time 
must be availa ble and personnel 
must be found to grapple with some 
of its fundamentals. While a n in
dustry is concerned, to be sure, with 
"pra ctical" results , it not uncom
monly happens that an elucidation 
of fundamental physical and biologi
cal principles will lay the most prac
tical and immediate basis for the 
solution of the next problem that 
presents itself. The acceleration, in 
time, that results in this wise, is am
ple justification for the practice. 
Don't scorn or overlook the scientist 
who seemingly, at the moment, is 
not engaged in the solution of a 
purely practical problem. He may be 
preparing himself to answer pressing 
questions that will present them
selves in the early future. and for 
which he may provide prompt and 
immediate answers. 

Thus the agricultural experiment 
station must be organized like a 
well-balanced tea m. Its activities 
must cover not only the physical and 
biological sciences in their relations 
to the agricultural industries, but the 
social sciences as well. Thus it may 
find itself in a position not only to 
aid in stabilizing and improving the 
volume and quality of farm produc
tion, but also to contribute to the 
general satisfactions of farm living 
in terms of profits, comforts of living, 
and the general organization of the 
community. 
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