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Our Animals 
Livestock pl ays a large part in the 

work of any agricultural experiment 
station . Th is is especially t rue in Mi n
nesota where 80 per cen t of our farm 
income comes from livestock or live
stock prod uct s . 

During the past year we have fea 
tu re d livestock and po ultry on the cover 
of ou r F an n and H om e Science . Last 
fall w e showed turkeys at th e Ros e
mo un t Agr icu lt u ra l Research Center. 
In February , Tom, Dick , and Harry , the 
ide nt ica l triplet bulls, occupied top spot 
in the magazine. In this iss ue we h a ve 
a do u ble feature on our cov er. 

In th e foreground are pu rebr ed 
Sou thdown ewes and lambs, part of th e 
sheep flock on the St. Paul Campus. 
Th is flock is used in teach ing Un iversity 
classes and giving demonstrations to 
4-H, farm, FFA, vet eran, and other 
groups visit ing th e Campus. 

Experimental work is ca rried on a t 
the branch exper iment sta t ions . Our 
ani mal h usbandmen are studying var i
ous system s of br eeding and the va lue 
of inbred lines in crosses at Rosem ou n t , 
Waseca, Morr is, Grand Rapids, a nd 
Crookston . In addition, th ey are study
in g feed ing problems, especia lly w it h 
lam bs , at severa l of the stations . 

In th e backgr ou nd of our cover is a 
section of one of our newest buildings 
named P e ters H all in honor of the la te 
W. H . P e ters w ho was head of th e ani 
m al husband ry division for many year s. 

The building w ill be complet ed this 
summer . It will h ouse both th e anim al 
husbandry d ivision u nder E. F. F errin , 
and the poultry husbandry divisio n un
der H . J . Sloan. T wo stories high, it will 
have approximately 25 offices, an audi
tor ium seating 400 people, and la bora
tor ies for research in animal and poul
try gen etics, phys iology, and nutrition. 

Editor's Note-This is the second in a series of articles intro
ducing scientists on the St. Paul Campus of the University of 
Minnesota. Here we present Miss Wylle B. McNeaL director of 
the School of Home Economics. 

The vision of a woman has in large measure been resp onsible for 
building an outstanding research and professional program in home eco
nomics at the University of Minnesota. 

At a time when tea ching and hospital dietetics we re among the few 
fields of professional opportunity for the home economics-trained woman, 

Wy lIe B. McN ea l, d irector of the University 's 
School of Home Economics, had the vision to 
see what lay ahead. She had a clear-cut con
viction th en that resea rch in home and fam ily 
lif e problems could go far towa rd making Min
nesota fam ilies better fed, cloth ed , and housed. 
She built he r department acco rding ly. On July 1, 
1950, after 27 years of service, Miss McNeal will 
retire. 

Well-rou nded home economics t raining at 
the University of Chi cago an d graduate work at 
Columbia Un iversity gave Miss McNeal the 
backgroun d for developi ng what in 1923 was 

still a new depar tment at Minnesota. Coming to th e University from the 
Sta te Department of Ed ucat ion where she was state supervisor of home 
economics, she understood we ll the needs of the seconda ry schools for 
home economics teachers. 

Perhaps that is one reason home economics ed ucation has a lways 
been one of the strongest and most popular curricula in Minnesota's 
School of Home Economics. 

F rom the first, Miss McNeal has realized th e importance of supply
ing the demand for trained home economists in many fields. It is her 
philosophy, however, that every home eco nomics student should be 
trained for a dual role-for homemaking as we ll as for he r profession. 
Conseque nt ly , sh e has expanded the undergraduate program and has 
developed graduate courses to meet those needs. 

Believing tha t home economics has a fu ndamental contr ibution to 
make to gen eral ed uca tion, Miss McNeal has also been instrumental in 
providing courses in home economics on the Minneapolis and St. Paul 
cam puses for persons no t majoring in the field . 

Since federa l funds were made available for re search in 1926, sh e 
has been zea lous in promoting research in t extiles, foods, nutrition, and, 
mo re recently, in rura l housing in cooperat ion with other institutions. 

As an administrator , she has worked for an expanded physica l plant 
with adeq uate labor ator ies and improved eq u ipment. A $700,000 addi
tion to the home economics building, about to become a re ality , is a 
dream come true for the Home Economics School's di rector. 

"Fine educational leadership," "very human and understanding," "a 
sen se of humor whi ch has saved many sit uations" are a few of the trib
utes paid to her by staff m embers and stude nts. 

Miss McNeal's ach ievements are not confined to Minnesota. She has 
made her influence felt th rough participation in com mittees and mem
bership in numerous educational organiat ions . Several t imes chairman 
of th e home economics division of the Associat ion of Land Grant Coll eges 
and Univers iti es, and a member of the executive committee of the 
American Home Economics associatio n , she has a lso taken part"in world
wide ed ucational conferences abro ad . 
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SCIENCE TESTED SUSCEPTIBILITY OF CORN-Here are three of the steps used in testing the susceptibility of different corn varieties to 
the borer. (Left) Moths a re collected from emergence ca ge. (Center) After moths la y eggs on wax paper in laboratory. girls punch ou t circles 
with eggs. (Right) The eggs are then de posited on corn be ing tested. 

Two Trillion Corn Borers
 
F. G. HOLDAWAY

IFOUR CENSUS ta kers were to 
make a cou nt of corn borers in Minne
sota, th ey probably would com e u p 
with a figu re well over two trillion . 
Th e staff of the State Entomologist's 
office last fall found that th e aver age 
infestation in Minnesota was 3.4 borers 
per sta lk. On th e basis of 5,000,000 
acr es of corn and 12,500 stalks per acre 
this would giv e us th a t astronomical 
figure of 2,125,500,000,000. Ac tually , thi s 
would be a conservative est im ate be
cause it do esn ' t include sw eet corn, 
pop corn, and other cr ops, weed s, and 
flowers and does not take into consid
eration that the infes tation was much 
greater in southern Minnesota, wher e 
mo st of th e corn was gro wn. 

All this adds up to a huge loss . Last 
year it was est im ated at $40,000,000. To 
cut do wn this loss the University of 
Minnesota Agricultural Experiment 
Station is conducting work in m any 
fields (see box to ri gh t). This a r t icle 
reports certain aspects of the work and 
points ou t what the farmer can do on 
the basis of this research. 

The present coopera ti ve research 
project began in July, 1948. H owever, 
work on breeding for resistance was 
be gun by Unive rs ity plan t breeders in 
cooperation with W. G . Bradley and 
F. F. Dicke of th e U. S. corn borer re
search laboratory som e years ago. 

The en tomo log ist's job is to reduce 
the amo unt of injury caused by the 
borer. To do this he firs t trys to under
stand why injury from corn borers is 
so high. As he gains an understanding 

F. G. Holdaway is entomologist on the corn 
borer resea rch project. Holdaway came to 
the University from the University of Ha waii 
where he was hea d of the Division of Ento
mology for 11 years. 
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Th e Minnesota Agricultural Experiment Station's Divisions of 
Entomology an d Economic Zoology, Agronomy and P lant Genetics, 
and Soils are cooperating in corn borer research in four differ en t 
fields. The University is also working closely with the U. S. Depart
ment of Agricult ure and the Minnesota State Department of Agr i
culture, Dai ry and Food. The four main fields of re search are: 

1. Borer Popula tions and Injury-Special emphasis is being 
plac ed on the relationship of the date of planting to injury of sweet 
and field corn and date of harvest of field corn. 

2. In secticides- This involves a search for ne w ins ecticides and 
the development of methods of application and formulation. 

3. Cor n Breeding-Plant breeders, in cooperation with entomolo
gists, are attempting to breed corn that is resistant or tolerant to the 
borer . They are also studying the method of inheritance of resistance. 
Entomologists are trying to determine what makes corn resistant. 

4. Physiological Resistance- Scien tists here are trying to dis
cover the relationship of soil conditions to infestation. 

of the factors apparently contributing 
to inju ry he will be in a position to 
bring about changes to reduce injury. 

There are two m ain directions in 
which the entom ologist could work. 
First, he could try to reduce t he abun
dance of th e borer. This is not qu ite as 
simple as it may seem to be at first 
sight. The figures we have given show 
that th e infestation is trem endous, 
while th ere are other reservoirs for 
bo rers beside corn. 

Reduc tion of in jury by r educing the 
number of in sects is best done by intro
ducing insect enem ies of th e pest in
sects. This phase of the wo rk, called 
biological con trol, is already u nderway 
by th e U. S. Bur eau of Entom ology in 
coop eration with the office of the state 
entom ologist . The University also has 
some aspects of this biological control 
work underway. 

The results of biological control of 
insect pests have been highly success
fu l in some parts of the world. With 
corn borers th ere are some promising 

dev elopments. To date, however, de
velopments have not been rapid enough 
or sufficiently promising for us to r ely 
only on biological control to reduce 
in jury. 

Results of some of our research indi
cate th at a common farm practice will 
reduce the abundance of th e over 
winte ri ng borers and, at the same time, 
contribute such constructive measures 
as soil building and increased crop 
y ields. This procedure is none other 
than applying barnyard manure to th e 
old corn fields in th e fall befor e the y 
are plo wed. However, each female corn 
bor er moth can lay 200 to 400 eggs and 
can fly many miles. And, as long as 
th ere are millions of acres of susceptible 
corn grown to provide th e female moths 
with food to produce more borers, the 
task of reducing losses only by reduc
ing ab undance is almost an unending 
one. 

Th e other direction in which we could 
work would be to change th e suscepti
bility of most of the corn gro wn in 
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AVERAGE NUlo1BfR BORERS 
PER 100 PLANTS 

Corn borer infestation increased greally between 1948 (lell) and 1949 (right). 

Minnesota. This may seem like a stu
pendous undertaking, but, in view of 
the history of the corn borer in the 
United States, it is probably a logical 
thing to do. All the work done on corn 
borer in the U. S. during the past 30 
years ha s not prevented the spread of 
the borer and has not prevented th e 
ser ious losses in the areas to which it 
has spread, an d mo reov er, it has not 
prevented losses from increasing. 

If we could grow a non-susceptible 
corn on which the families of the borer 
moths could not live, we would have 
little or no in jury to th e corn grown 
and gradually, the abundance of the 
borers would decrea se also. 

Resistant corn is a possibility. We 
know that plants of some kinds of corn 
on which over 150 borers were placed 
last season were not injured and the 
borers could not survive. It is for this 
reason we are concentrating more of 
our efforts on the problem of producing 
more resistant or less susceptible corn 
than on any other line of work. In the 
February issue of Minnesota Farm and 
Home Science Drs. Rinke, Hayes, and 
Pinnell have told about th eir breeding 
work in cooperation with us entomolo
gists. They indicated high hope that 
by 1953 the University will have de
veloped a corn which will help hold 
the borer in check. 

Last spring we produced artificially 
m ore than 100,000 corn borer egg masses 
a t Uni versi ty Farm. Th ese w ere used 
to hand-infest hundreds of lines of 
corn in th e breeding program so that 
th ey cou ld be rated for susceptibility 
or r esistance. The plant breeders' task 
is to combine the resistant character
istics with adaptability to Minnesota 
conditions, ability to produce high 
yields, and other desirable character
istics in commercial hybrid varieties. 

Th e 5,000 cubic foot cage in which 
we rear m oths for this work and other 
lines of research was fille d with borer-

infested stalks last fall. Although the 
corn is cov er ed with snow and the 
borers are literally "stiff with cold" 
they are still alive. In the spring they 
will produce the moths for our ne eds. 

While it is probable that our most 
important results will be obtained from 
the breedi ng program, it is also pos
sible that we shall be ab le to reduce 
the sus cep ti bility of corn by farm pro
cedur es. 

Our prelim inary work suggests that 
some major plant nutrients of the soil 
make the corn plant more susceptible 
and some tend to make it less suscept
ible. Some minor elements apparently 
make the plant more re sistant. It is not 
yet possible to make detailed r ecom
mendations from th ese preliminary re
sults. It will be necessary to work out 
a desirable balance of major and minor 
plant nutrients so that high yi elds can 
be assured with reduced susceptibility 
to the borer. Our preliminary evidence 
suggests that it should be possible to 
do this. 

While th e research work on resist
ance is in progress we are also working 

to improve methods of insecticidal pro
tection. At the present time the work 
on breeding for resistance does not in
clude sweet corn. Thus, the canner, the 
market sweet corn grower, and, in ad
dition, the seed corn producer, must 
rely on insecticides for protection of 
th eir crops. Until resistant, tolerant, or 
less susceptible field corn can be pro
vided, it will be sound, under some 
conditions, to use insecticides on field 
corn also. Thus, for some years to come 
insecticides must figure largely in the 
protection of corn crops. 

Recommendations 

As the results of our and others' 
r esearch, we can make the following 
recommendations: 

1. Apply barnyard manure to old 
fields in the fall before they are plowed. 
If soil tests indicate that phosphorus 
is inadequate, apply phosphates with 
the manure to an amount indicated by 
the soil test. 

2. Grow hybrid varieties which are 
well adapted in maturity to your re
gion. 

3. If certain available hybrids ha ve 
shown better tolerance to borer injury 
than others and ability to produce high 
yields in spite of the borer, plant them. 
For th e southern zone of Minnesota 
Minhybrid 408 is such a hybrid. 

4. Schedule p lantings of sweet corn 
so that they will escape the worst in
jury fr om both broods. As Waseca, for 
exam ple, last year a May 24 pl anting 
was hit by fewer first brood borers than 
a May 10 planting and fewer second 
brood borers than a June 7 planting. 
For the present much of the planning 
must be done by th e grower himself on 
the basis of his own expe r ience. Ev en 
though you are able to adjust your 
planting date so as to expect the mini
m um of borer attack, it w ill be almost 
ess ential to give extr a protec tion by 
spraying or dusting. 

(Continued on page 19) 

Corn borers for experimental work in 1950 overwintered in this emergence cage filled with 
infested stalks. 
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Fig .	 1. Sea sona l cha nges in pla nt gr owth. bo re r activity . a nd the percenta ge of s ta lk brea kage a nd ea r dropp ing . 

Planting and Picking Time Affects Rorer eontro!
 
H. C. CHIANG and A. C. HODSON aware of any serious damage dur ing two m on ths, and the ea r s m atured 

th e late sum mer and is shocked by about on e month later . The figure shows 
what he finds a t harvest t im e. that n either break age n or ea r dropping

ALTHOUGH it is es t im ated that 
To	 d iscover if some of th is h arvest took place overnight. Neither did the 

the corn bor er cost Minnesota over 
wast e could be av oided and h ow differ  damage show up r igh t after th e last 

$40,000,000 last year, we st ill do n ot cultivation. Ev en one week aft er m aen t	 planting da tes might h ave aff ected fully r ea lize the m any ways in which tur ity there was little damage, but boththe results, we set up experim ental borers damage corn. Th ey attack all breakage and ear dropping increasedplots of field corn, Minhybrid 503, a t parts of the plant except th e r oots . r apid ly soo n afte r . All this means thatthe Southe aste r n Exp eriment Station Actually the borer causes five kinds the later you pick your corn. the greaterat Waseca in 1948 and 1949. Two plant of damage including: the borer loss will be unless some wayings were made t wo w eek s apart in1. Smaller. poorer ears caused by in  is found to pick the corn up from the1949. We then counted	 brok en st alks jury to leaves and sta lks. ground.and dropped ears ; ch eck ed the efficiency 2.	 Stalk breakage caused by weak
of m echanical picking when corn w as Picking Timeened stalk s. 
first safe for cribbing an d again abo u t 3. Ear dro ppin g caus ed by da m age d	 The r esults obtained by the two pick 
three we eks later ; and collected dataear shanks.	 ings emphasized this ev en m ore (fig 
on ear weight and mo istu re content at4. Damaged ears ca used by lar val	 ures 2 and 3). Even wit h earl y picking, 
maturity and at th e two picking t im es. feed ing.	 however , ea rs we re less likely to be 
This was do ne to determine ( 1) the ex 5. Rotting caused by organisms en 	 pi ck ed from brok en sta lks wheth er the 
tent and ti m e of break age and ea r dropter ing through la rval tunnels in ears breakage occurre d near the ground or
ping, (2) d iffer enc es due to p lantingshanks, and st a lks . '	 below the ear . Pick ing efficiency, of
ti m e, (3) differenc es in the qu ality of In field cor n, the m ost ser ious dam	 cours e, was eve n po orer whe n th e sta lks 
the	 ea rs a t pick ing, and (4) the effect age h as been stalk breakage and drop were exposed for a lon ger time. 
of the date of pi ck in g on h arvest loss. ping of ears. The cor n grower is u n- Th e percentage of ears left in the 

F igure 1 shows the actual seasonal field af te r picking w as on e-third to 
dev el opment of corn planted May 25, one-half high er in late than in earl y 

H. C. Chiang is research fell ow a nd A. C. 1949, and the development of the corn pick ing, regardless of pl anting date andHod son. profess or of entomology. Both ha ve borer at the sam e t ime. The cor n 
been w ork ing on corn borer control proj ects amou nt of breakage (figure 2). Greater 
for the pas t two years . (Continue d on pa ge 18) r eache d its m ax imum h eigh t in ab out 
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Fig . 2. Changes in picking efficiency due to the diffe rence in Fig. 3. Factors contributing to total waste of corn at harvest 
picking time at tw o levels of breaka ge . time. 
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What o Herbicides Do to lants?� 
H. G. HEGGENES S 

THE DISCOVERY of the new herbi
cide 2 4-D was one of the most sig
nificant agricultural developments in 
m odern times. The reasons are obvious. 
First, 2,4-D is a very practical chemi
cal. Anyone can use it , and when used 
as recommended, results are usually 
good. 

Second, the discovery of 2,4-D r~ 

vealed an entirely new method of agri
cult ur al enter prise for the farmer and 
for in dustry. 

Not Injurious to Soil 

The farmer used to think that weed
k ill ing ch emicals would be expensive, 
would st erilize his soil, and would of
ten ser iously injure his cr ops. Today, 
he ex pects to spray his crop at a re~
sonable pr ice, without injury to hIS 
crop or his soil. 

Th e at titude of in dustry, too, has 
chan ged. Not so long ago , by -produc~ 
from manufacturin g were us ed as herbi
cides. If the y worked, good . If not, no 
one was much concerned. To day, ho w
ever, several m aj or companies are 
spending heavily to develop new and 
better herbicides. Many of these sub
stances are no w being used ex peri
mentally a t the University of Minne 
sota Agricultural Experim ent Station 
which is attempting to answer m any 
questions on 2,4-D an d other new he~b i

cid es in its laboratory and field studi es. 

Why Is 2.4-D Sele ci ive? 

On e of the m ost common questions 
is, "Wh y is 2,4-D select ive in its ac
tion?" Actually , in carefully con trolled 
laboratory studies, it is eviden t that 
few, if any, pl ants ar e immune to 2,4-D . 
Ou r resear ch has rev ealed tha t se lec
t ive ac tion depends largely on placing 
the chemical properly on th e plant. 

Th e growing point or the terminal, 
growing re gion is th e weed's most vul
nerable spot. In most broad- leaved 
weeds th is growing r egion is mo re or 
less exposed. It is located a t the ti p of 
the stem and surrounded by y oung, 
actively gr owing leaves during the 
sp raying season. 

Cro p plants, such as wheat, are 
m embers of the grass family. In grasse s 
the growing region is well protecte d by 

H. G. Heggeness is instructor in a gricul. 
tura l botany. He is in charge 01 the weed 
research and control project in the Division 
01 Plant Pa thology and Botany. 

leaves. It also is located near the base 
of the plan t for a long time. Hence, 
when 2,4-D is applied , it is not placed 
directly on the growing reg ion of the 
stem. This r esults in less injury to th is 
type of pl ant. 

This princip al m ay be applied in a 
practical way, too. Leafy spurge may 
be used as an example . Gen erally, this 
noxious weed is not con sidered sus
cept ible to 2,4-D . Wh en spraye d in the 
usual manner, it is not killed. How
ev er , leafy spurge ha s a pote nt ial 
grow ing region at the base of the stem , 
sometimes just below th e ground line. 
Examination will r ev ea l several "rest
ing" buds at this location. If the stem 
is damaged, other buds will also grow 
at this location and may later develop. 
We have determined that 2,4-D m ay 
kill leafy spurge if these buds are ex
posed to the herbicide. Actually, this 
implies that one m ay partially avoid 
the ne cessity of having the w eedy plant 
transport th e herbicide fr om one r egion 
to another. This r equires the use of 
m or e herbicidal solution and more care 
in its application. 

Effect of 2.4-D on Crops 

Many farmers are al so concerned 
abou t the effects of 2,4-D on their cro p, 
especially on the quality . Our studies 
h ave r eveal ed that 2,4-D may disturb 
the metabolic processes of plants. These 
processes include the host of chemical 
reac t ions taking place in li ving cells 
whereby th e plant forms and accumu
lates proteins, fa ts , su gars, starches, etc. 

The problem is also complicated by 
th e fac t that when a wheat field, for 
instance, is sprayed and if weeds are 
killed, we are actually r em ovi ng some 
plan ts (weeds) . Thus the r emaining 
wheat plants do no t have to compete 
wit h weeds for moisture, nitrogen, su n
light, etc. I n other words, the wheat 
plants could potentially us e more of 
these in gred ients themselves. Normally 
it would be expected that they would 
then develop better and, perhaps, give 
a greater y ield. These ben efits wo ul d 
not n ecessar ily be due to th e direct 
action of 2,4-D but rather to the ab
sence of competition. Here our work 
has indicated that the effects of 2,4-D 
ar e not only related to light and fer
tility but also to the type of herbicide 
applied . This probably explains why 
results h ave varied through ou t the 
country. 

These problems are now being 
studied , and w e soon hop e to be able 
to make definite recommendations. We 

have found, howev er, that it is possible 
to cause plants to change th eir chemi
ca l com po siti on as a result of a trea t
m en t with herbicides . This in turn 
would likely m od ify th e qu ality of m ost 
cr op plants , whether it be the protein 
conten t of whe at kernels, the oil con
tent of flax seed, or the storage charac
ter istics of potato tubers. 

Herbicide r esearch has emphas ized 
th e ne cessity for th e investigator to 
know the type of resp onse which a 
chemical may induce in living plants. 
Consequently, in our screen ing te sts, 
ch emicals are first studied in th e labo
ratory and th en under field conditions. 
Th e responses on field test plants are 
carefully integrated with weather data 
such as sunshine, temperature, precipi
tation, humidity, e tc. In this way, we 
are able to compare the r esults in dif
ferent years, and thus bring in cer tain 
facto rs which might other wise escape 
detection . 

When to Spray 

Another ve ry common que sti on is 
"When should m y field of grain be 
sprayed w it h 2,4-D?" This query ap
pears simple enough, but it is ex
tr emely d ifficult to answer precisely 
because we must consider th e crop 
var ie ty, the type of 2,4-D ch em ical, 
and th e ki nds and numbers of weeds 
in th e field. 

If only weedy grasses, such as the 
green and yellow foxtails , or perhaps 
barnyard grass, are present, th ere 
would not be much point in spr aying 
with 2,4-D because these w eeds are 
ge nerally resistan t. If cer tain broad
leaved weeds, such as w ild mustard, 
were present , 2,4-D cou ld be used ef
fe ctively . 

Tolerance of Crops 

For the most part, however, w e do 
no t know how m any we eds a certain 
crop plant can tolerate from the stand
point of competition. On the basis of 
our r esearch it is evident that different 
var ie ti es of weeds may remove various 
quantities of soil nutrients and mois
ture. Hence, they would compete with 
crop plants in many different ways. 
Some cr op plants may be ab le to toler
a te sev eral we eds of one varie ty per 
square rod, while others would have a 
greater or less er degree of tolerance. It 
is ex pected that a considerable amount 
of da ta will be assem bled on this qu es
tion this summer. This will permit us 
to make better recommendations to 
the farmers of Minnesota. 
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Calving Intervals� 
G. C. GRAF 

RECENTLY, AT the Uni versity of 
Minnesota a stud y was m ad e to de
termin e calving in tervals of cows in the 
University 's dai ry herd. Befor e we di s
cuss the results of this study , let's look 
at cal ving intervals to se e why they 
are impor tant to dairymen. 

The cal ving interval, or the len gth 
of t im e between two normal calvings 
of a cow , is affected by a number of 
factors. Among these are the number 
of services to get a cow with calf, 
abo rtions, r eta ined afterbir ths, and any 
ot her fac tors wh ich disrupt the breed
ing programs of herds. To se e the con
seq uences of these factors , w e com 
pared the calving interval of .a herd 
ag ainst th e recomm ended ca lving in 
terval , 365 days. 

365-Day Interval Best 

The 365-day calving interv al enables 
the cow to have a m ilk production pe
ri od of 305 day s and a dry period of 60 
days. There are two im portant r easons 
why a cow shou ld have one calf a year . 
F irst it ass ure s ample r eplacem ents 
for the herd, and u nless calf losses are 
heavy , all ows some leeway for select 
ing the best cal ves for the futu re herd. 
Second, m any dairy cows are not very 
persistent producers and ne ed ~he ' ex
tra st im ula ti on of ca lv ing fo r m ilk p ro
duction . The re fore, short-time produc
ers are even less profitable unle ss they 
have a calf a year to boost their pro
ducti on. Often high- producing cows and 
those difficult to dry up do not sh ow 
gre a tl y in creased pro duction from th e 
stimulus su pplied by ye ar ly fr eshen
ings, 

J ust how long is the calving inter
val for ou r herds? Is it close to the 
recommend ed interval of 365 days? Do 
Minn esota farmers breed their cows 
so that they are safely in calf by about 
80 to 85 days after ca lving? If the cows 
are not bred by th is t im e, anothe r heat 
period would ex tend th e calving in 
terva l to 390 days. A little breed ing 
troubl e in t he he r d, therefor e, quickly 
ex tends th e calving interval. 

In the study of the Uni ve rsity of 
Minnesota dairy herd , th e records, 
wh ich cover a 50-year period, on 565 
cows of the Guernsey , J ersey , and Hol
ste in bre ed s were used. Ea ch breed was 
separate d according to cow fa m ili es 

G. C. Gral is a gradua te student in dairy 
hus bandry . He was extension dairyman. a t 
Virginia Polytechnic Institute before commg 
to the Univer s ity of Minnesota. 
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lor :Dairll eows� 
and non-families to determin e if selec
tion was a factor. The r esults of the 
study are sh own in Table 1. 

The avera ge cal v ing in terval for t he 
entire herd was 464 days. Although 
th is is almost 100 da ys longer than th e 
recommended len gth , the University of 
Minnesota dairy he rd was for m any 
yea rs u nd er a managem ent program 
th at specified a 365-day la ctation pe
ri od an d a 60-d ay dry period. This 
wo uld accou nt for m ost of the in creas ed 
len gth of ti me. 

Th ere was considerable variati on 
amo ng cows. The long est interval was 
1,281 d ays and the shortes t was 300 
days. The in terval of 1,281 da ys re
sulted when a cow had several abor 
ti ons before she again cal ved normally . 

The study also showed th at the cows 
in th e family gro up s tended to h ave 
shor ter calving in ter va ls th an th ose in 
the non-family groups. Inherit ance , 
then, is a factor that mus t be consi d
ere d. There is a defin ite advantage in 
selecting replacem en ts from family 
groups. 

Hard to Maintain Interval 

The difficulty in maintain ing a de
sired len gt h of calving in terval is 
sh ow n by the results of the study. Al
th ough the desir ed length w as form 
erly an interv al of approximately 427 
days for th e Univ ersity of Minnesota 
herd s, it was impossible to reach this 
goal. Th is is a lso sh own in other studies. 
The Louisiana State University herd 
had a calving interval of 400 days 
where th e des ired interval was 365 
da ys . Similar studies at the Un iversity 
of Kentucky sh owed a 509-day calving 
interval for the herd over a 39-y ear 
peri od whi ch was a large increa se over 
their aim. Calving int ervals in the 
University of Minnesota dairy herd 

For Regular Calving - - 
1. F ree the herd fr om Bang's dis 

ease (b rucellosis ) as soon as pos
sib le. 

2. At the first sign of any repro
ductive disorders, obtain the se rv
ices of a competent veter inarian. 

3. Keep breeding records on the 
herd and make daily use of them, 

4. Closely observe the cows each 
day for signs of heat. 

5. Br eed the cows w ithin 80 to 
100 days aHer calving. 

6. Check the bull to determine 
h is abili ty to produce normal 
sper m, 

averaged between th e herds of th e two 
s ta tes mentioned. 

The conditions th a t exist in the dairy 
herds in Minnesota with regard to th e 
len gth of calving in tervals of th e cows 
are no t known. The trend in Minne sota 
has been to st udy the individual fac
tors which len gthen the calving in ter 
val. 

Death OHen Interferes 

Let us go on e s tep fur ther . A cow 
m ay have r egular calvi ng intervals but 
cal ves may be born dead or di e before 
they en te r the milking herd. In th e 
University herd, one of every 10 cows 
had a calf born dead even though it 
w as carr ied for th e usual gestation 
period . Eight per cent of th e cows had 
at least one calf that di ed within 3 
day s after birth. A study of th e da iry 
h erd a t Michigan State College sho wed 
that about 78 pe r cent of the heifer 
calves raised en tered the milking herd. 
Of those born eight and one half per 
cent di ed and the remaining were sold 
for dairy purposes or veal. Another 5.5 
per cent were born dead an d 1.1 per 
cent died at birth. 

(Con tinued on pa ge 14) 

Table 1. The Len gth 01 Ca lving Intervals of Family, Non·fam ily, and Breeds of the� 
University of Minnesota Dairy Herd� 

Breed 

Gu ernsey 

Jersey 

Holste in 

"A~lI~b~r.:e~ecls ....::..::.:.:......:'.:... --,
_ 
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Seed otato Certification in Minnesota� 
A. G. TOLAAS� 

MINNESOTA TODAY ranks third 
in production of certified seed potatoes. 
Growers from about 25 states look to 
us for seed. It is our job in th e Certi
fied Seed Potato Division of the Minne
sota Department of Agriculture, Dairy 
and Fo od, to make sure that th is seed 
meet s the industry's h igh standards. 

Much of our certi fied seed goes to 
southern and south cen tral s tates which 
produce po ta toes primarily for spring 
and summer trad e. There, th eir only 
competition is northern-grown pota
toes left over from th e previous year. 
Such earl y stock always brings a good 
price so these growers sell their en tire 
output. Mor eover, southern-grown po
tatoes are not as suitable fo r seed as 
northern-grown stock an d cannot be 
stor ed properly for five to seven months. 
All these factors make it necessary for 
southern growers to bu y th eir seed po
tatoes fr om the north. 

Before 1914 the pota to trade r ecog
nized no essential differen ce between 
seed and table stock. K nowled ge con
cerning certain important seed-borne 
dis eases was meager. No basis for grad
ing had been established. Outside of a 
few variet ies, pota toes wer e sold as 
round reds, round whites, long whites, 
etc., and var ietal m ix tu re s we r e not 
uncommon. Naturally , southern pota to 
gro wers were dissati sfied. 

A sa tisfactory system of seed pota to 
certification had been established in 
Germany by Dr. Otto Appel , for em ost 
plant pathologist th ere. Dr. Appel vi s
ited the Un ite d States in 1914 to study 
pota to dis ea ses an d to take part in a 
conference to work out a plan for seed 
pota to certification . As a result of th is 
con feren ce northern states representa
tives saw th e possibility of potato im 
provemen t through seed pota to inspec
tio n. They r ealized , however , tha t m uch 
had to be done. 

In 1919 the Minnesota State Leg is
lature crea ted the Minne sota Board for 
Seed P otato In spe ction and Certifica 
ti on. Because of its r egulatory features, 
the board's acti viti es were transferred 
to th e State Department of Agriculture 
in 1921. An advisory comm it tee con 
sisting of certified seed potato growers 
now reviews the work of the Seed Po
tato Certification Division and ins t i
tutes any policy it feels w ill help the 

A. C. Tolaas is director of Seed Potato 
Cer tification for the State Department of Agri· 
culture , Dairy and Food. He has been in 
cha rge of certification work since it was be . 
gun in Minnesota. 

Foundatlon seed stock fiel d at Williams, Minnesota. 

industry . The division has its head
quar te rs a t Un iversity Farm whe re it 
can work closely w ith the Un iversity . 

Many problems, in cluding var ietal 
purit y, soils and fertility , cultural 
methods, diseas es, in sects, weeds and 
their control , e tc., are involved in cer
ti fica ti on. Som e have actually threat
ened to put pot ato growers out of 
business. 

Minnesota Law 

To provide he althy v igorous seed 
pota toes, certa in r equirem ents for 
growing and m arketi ng are necessary. 
Minn esota law provides that rules and 
r egulations be estab lished for the cer
tifica tion of seed pota toes. Th e regula
ti on s specify that the fields to be in 
spect ed m ust be planted with "fou nda
ti on" or approved seed potatoes. Dis
ease tolerances for such st ock are very 
low . Close attention is paid to nearness 
to fields infected with destructive dis
eases, cond itions wh ich jeopardi ze the 
value of the pota toes for ce rtifica tion 
planting, and proper storage. 

The th rea t of d isease is a r eal one. 
For example, average losses fr om 100 
per cen t infection of seed potatoes 
with the following virus di seases wo uld 
be: m ild m osaic, 24 per cen t ; sp indle 
tuber, 43 per cent ; rugose m osaic, 64 
per cent ; leafroll , 56 per cent. With 100 
pe r cen t infec tion of bacterial r ing r ot 
th ere wo uld be a total loss. 

In cer t ified seed a tolerance of 2 per 
cen t of vir us d iseas es is allowed . Be
cause of the se rio usness of bacter ial 
r ing rot , no ring rot whatsoever is a l
lowed in certified seed , and a vigorous 
sanitation campaign has been carried 
on to preven t its sp re ad . 

In Lake of th e Woods County we 
have be en suppor ting an inte nsive 

foundation st ock program to produce 
some of the bes t Irish Cobblers in the 
country. The county is isolated from 
the large com mercial pota to growing 
areas , the fields are small , and the 
gro wers more or less isolated. These 
are ideal conditions for r a ising disease
fr ee seed . This area is protected from 
bacterial ring rot by st ate quarantine 
which prohibits impor ti ng pot atoes 
into the county wi thou t inspection. 

On e of the m ost impor tant features 
of the cer ti fication work is the mainte
nance of seed-source test plots in the 
south . The primary purpose of th ese 
plots is to obtain advanced inf ormation 
on th e seed stock in tended for certifi
cation plant ing the following year. 

Tested in Florida 

Our largest testi ng plot is a t Hom e
ste ad, Florida. Random samples of 100 
to 200 pounds fro m each of the fields 
with ex ceptionally good field readings 
are collec te d, assembled for sh ipmen t , 
treated with ethylene chlor ohydrin to 
break dor mancy, an d planted in No
vember. Readings are made on th e plot 
and r ep orts sent to th e growers, usual
ly before February 1. Th is ena bles the 
gro we rs whose potatoes do not meet 
the r equirem ents to ob tain new seed 
stock in ti me for pla nting. 

Growers pay fees sufficien t to m ain
tain th e in spec tion and cer tifica tion 
servi ce on a self-suppor ting basis. 

I n 1919, whe n th e work was started, 
325,000 bush els of seven vari eties of 
certified seed potatoes we re pro duced. 
In 1949, th e tota l product ion of cer ti
fied seed was over five million bushels 
consisting of 25 vari eties, many of th em 
recen tl y in tro duc ed as a result of th e 
national pot ato breeding program. The 
University of Minn esot a Agricultural 
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Certified seed potatoes must be: SOl/beans - ANeweaslt erop
• Pure as to variety. 
• Grown under good cultural 

conditions. for Minnesota Farmers 
• Grown from seed as fr ee 

from virus diseases as possible. 
• Grown in fields kept free 

from weeds and insects which 
destroy plants. 

• Stored properly to avoid dis
ea se contamination and mixing 
with non-certified stock. 

• Properly graded prior to 
shipment. Bags must be prop
erly identified with official cer
tification tags. 

Experime nt Stati on coop erates in this 
program and recently produced three 
new varieties, Chisago, Wa seca, and 
Sa tap a, which are now being certified . 

In the early da ys, se ed potato certi
fication was not widely accepted, and 
it s success wa s questionable. Since 
1930 th e work has been more and m ore 
recognized , and dea le rs who do not 
gr ow bu t who sell potatoes realize its 
significance. In fact, m any of ou r cer
ti fied seed pota toes a re sold on th e basis 
of bo th field and seed -source test plot 
inspections. Approximately 3,800 ca rs 
of cer tified seed potatoes were shipped 
fr om the 1949 crop. This is almost on e
third of Minne sota's total shipmen ts. 

During the past 30 years, we hav e 
learned much about what makes pota
toes acceptabl e for seed . We are allow
ing less di sease tolerance. From time 
to time we have adopted m ore stringent 
regula tions regarding th e production of 
foun dation s tock and strict er storage 
regu la ti ons so that seed potatoes now 
cer ti fied are considerably better than 
in the ear ly days. 

A. G. Tolaas inspects plants in greenhouse. 
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GEORGE A. POND 

S OYBEANS as a cash cr op in Minne
sot a responded to high prices during 
the war and post-war years. The acre
age harvested for beans in creased from 
30,000 acres in 1939 to 920,000 in 1947 
and then dropped back to 709,000 in 
1949. Most of the increase occur red 
fr om 1944 to 1947. 

Marked Shift to Soybeans 

There were 19 counties, a ll in t he 
southern third of the state, in whi ch 
5 per cent or more of the tillable la nd 
was in soybeans harvested for beans 
in 1949. There was a marked shift in 
the crops grown in these count ies f rom 
1939 to 1949. Four crops registered a 
net increase and four a net decrease. 
Each 100 acres of increase w as m ade 
up of 47 acres of soybeans, 40 ac res of 
corn , 9 acres of oats, and 4 acres of 
flax . Eac h 100 acres of decrease was 
com posed of 40 acres of hay and pas
ture, 34 acres of barley , 20 acres of 
whea t, and 6 acres of rye. The percent
age increases were soybeans 2552 per 
cent, corn 25 per cen t, oa ts 8 per cent, 
and flax 10 per cent , and th e percent
ag e decrea ses were rye 70 per cent, 
wheat 66 per cent, barley 65 per cen t, 
and hay and pasture 33 per cent. 

Net Return from Crop 

One factor determining the competi 
tive position of a cas h crop is the net 
r eturn per acre. A comparison between 
soybeans and the other important cash 
crops in the soybean area is shown in 
the accompanying table. The decrease 
in wheat and ry e acr eages might be 
expected f rom the low net returns. On 
the basis of these comparative returns 
alone, one would not expect the barley 
to decrea se or th e flax acreage to in -

George A. Pond is professor of a gricultural 
economics and is in charge of farm manage
ment research. He is also secretary-treasurer 
of the Minnesota Farm Managers' Association. 

crease so much m ore slowly than soy
beans. 

The soybean crop is more popular 
th an th e com parat ive r etu rns w ould 
su ggest . A survey of fa rmers' opinions 
gives the follo wing reasons : 

1. Labor re qu irem en ts are low. 
especially if combining is h ired. 

2. The soybean crop fits in be
tween other crops and does not 
compete seriously for labor or 
power. 

3. It can be planted later than 
other crops. 

4. It is less subject to damage by 
heat. cold. drought. or excess mois
ture. 

5. It aids in weed control. 
6. It is never a complete loss 

since if too late to mature beans. 
it produces a high protein hay crop. 

7. It does beUer on spring plow
ing than most competing crops. 

8. It improves the physical con
dition of the soil and stores nitro
gen from the air. 

On the other ha nd. soybeans 
leave the soil loose and more sub
ject to erosion than flax and the 
sm all grains. and yields are ma
terially lower than in most other 
important soybean states. 

The importance of soybeans as a 
cash crop in Minnesota in the future 
will be determined, to a considerable 
extent, by the price of beans r elati ve 
to the prices of competing crops. 

It is lik ely, a lso, tha t as farmers learn 
the best practices in production and as 
improved varieties become available, 
y ields will increase. Th is will give the 
crop an added advantage. 

If corn acreage control continues with 
no restrictions on bean production, soy
beans may well be used to provide a 
cult iva te d crop to replace corn. This 
represents a much more desirable ad
justment in the cropping system fro m 
the st andpoin t of soi l conservation than 
to increa se the cu lt ivated acreage and 
decreas e the hay and pasture as has 
been don e in recent years. 

Comparative Costs and Returns per Acre for Grain Crops in South Central Minnesota. 1945-1949 

Corn 

Yield (less seed), bush els -_..__...~  ..._._-_. 44.8' 
Avera ge price pe r bushel _._.._._... $ 1.37_ -_.-.~_._-

Value 01 crop ........_.._-_._-_..._....__ ........._....................- $61.38� 
Cost (less seed) ._•..._........__._._.._.........-......._....... 25.23'� 

Net return ................._........._......-..._~...........................•............. $36.15� 

• Since hybrid seed was used, the purcha se 
was no t dedu cted Iro m the y ield . 

Flax Ba rley Soyb eans Wheat Rye 

9.5 26.2 16.3 15.6 14.4� 
$ 4.47 s 1.42 s 2.26 $ 2.03 $ 1.72� 
$42.47 $37.20 $36.84 $31.67 $24.77� 

21.49 20.94 21.10 21.30 21.30 

$20.98 $16.26 $15.74 $10.37 s 3.47 

price was incl uded in cost an d the amount used 
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(Left) Ja panese elm p la nted at Cloquet in 1928 indicates that this species should be completely hardy and an interesting ornamental. 
(Center) This Yezo spruce from Korea will make a beautiful ornamental tree. (Right) The native tamarack in the background has grown well 
on upland soil . The whit e cedar in the front usually is a sw a mp tree. It has be en damaged by de er browsing. 

Ornamentals and Windbreak Trees for M innesota 
T. SCHANTZ -HANSEN and 

O. F. HALL 

S INCE 1922 w e have carried on tests 
at th e Cloquet Ex perimental Forest 
with native and introduced trees and 
shrubs to determine th eir hardiness or 
abili ty to survive and thrive in this 
area. While introduced spe cies are not 
us ed widely in fores t planti ngs, w e may 
find a fast -growing and hardy tree 
or shrub that wou ld be useful. Eve n 
thoug h an ex oti c (introduced) sp eci es 
may not be entirely satisfactory for 
fore st plant ing, it still can be us eful 
for ornamental or wi ndbreak pl anting. 

Tests Started in 1922 

The first pla nting in the presen t tests 
was m ad e in 1922. Addit ional plantings 
were m ad e in 1925, 1928, 1929, 1930, 
and 1933. Since these plantin gs , the 
tr ees have fa ced both seve re drought 
and very severe win ters. 

The trees were planted in units of 
50, spaced 6 feet apar t, wit h a 12-foot 
alleywa y between each bl ock . The area 
had been com plete ly clea red of com 
peting vegetation , and the trees were 
cu lti vated as long as possible. Sixty
eigh t sp ecies have been planted in the 
arboretum. No spe cies w as planted 
until it had su ccessfully survive d a t 
least four wi nters in th e nursery . 

The soil is a we ll- draine d, light, 
sandy loam w ith a subsoil of light sand 
and gravel. The climate is seve re. The 
fr ost -free per iod normally extends from 
the first week in J une until the first 

T. Schantz-Hansen is profe ssor of forestry 
and director of the University's experimental 
forest at Cloquet. O. F. Hall is instructor in 
forestry. 

week in September, although frost has 
been kn own to occu r during ev ery 
month. Th e annual precipitation is 
about 28 inches, half of wh ich is usual
ly snow. During the 28 years of th is 
study, temper atures have ranged from 
- 45° F. to 105° F . The m ean 12-month 
tem perature is 38° F ., wh ile the mean 
temperature for th e growin g se ason , 
May through Septem ber , is 58° F . 

This com bination of a short grow ing 
seaso n and light soil with low winter 
t em peratures makes a seve re test of 
hardiness. For exam ple, on Novem
ber 11, 1940, a sudden sev er e sn ow 
storm followed a relatively w arm spell. 
Fruit tr ees w ere badly in jured but the 
only species in the arboretu m that 
sh owed any effect was Si berian elm , 

which do es not appear to "har den off" 
in this region. 

The most extr eme test occurred in 
the fall of 1947. Maximum tempera
tures during October and early Nove m 
ber were abnormally h igh, ranging 
from 80° F. to 95° F. and minimum 
temperatures seldom reached 32° F. On 
Novem ber 6, r a in began to fall and 
soon turne d to snow. Temperatures 
droppe d r apidly. On Novem ber 11, the 
tem pera ture dropped from 22° F . to 
- 8° F. Seve re win te r damage was evi
de n t in the spring, not only on exotic 
trees but also on nati ve sp ecies such 
as white pine, jack pine, and whit e 
spruce. 

Some authorities believe that this 
winter damage occurred during Febru-

The Ja panes e red pine (left) was killed in the w inter of 1947-48 a fter growing 20 years, 
and the Ponderosa pine (righ t) was badly injured the same winter. 
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ary , 1948, when maximum tempera 
tures of 410 F . w ere recorded on th e 
16th, 17th, and 18th , foll owed by a 
mini mum of - 200 F. on the 20th . How
ever , damage that w in ter was severe 
throughout t he Midwes t, and, in .gen
eral, the limi ts of the damage and of 
the Novem ber s ix th sto rm coincide. 

As a result of this ex tremely advers e 
winter, th e summ er of 1948 was a good 
time for a detailed exam inat ion of the 
ar boretum to de te rm ine th e extent of 
win ter dam age and the rates of gro wth 
an d su rvival. Th e fo llow ing summ ari es 
give the result s of these exam inati ons . 

Pines 

Of the 13 pines tested, only the na 
tive pines and Sco tch p ine hold any 
promise fo r forest or w indbreak plan t
ing. Mu gho pine is valuable for orna 
m ental plant ing . P onderosa pine, from 
the same seed sour ce as tha t pl anted 
at Cloquet , woul d be valuab le in south
ern Minnesota; and possib ly a strain 
of ponde rosa pine m ay be fo und in a 
colder r egion that will th r ive in the 
northern part of th e state. Korean white 
pi ne m ight prove valuable if protect ed 
unti l it ge ts above the height whe re 
it is su bject to wh ite pi ne w eev il attack. 

Spruces 

Of the n ine spruces tes ted , all but 
two gave excellent r esults. Norway 
sp ruce, which oft en is no t hardy in t he 
north, survived severe winte r con di
ti ons and grew well. The source of 
the see d for this planting was n orthern 
Sweden . Yezo spruce, because of its 
com pact branc h ing and dense foliage, 
is an excell en t orn amenta l and w ind 
break tree. 

Larches 

All seven larches tried in th e arbo
r etum are excell ent. As far as hardi
ness is concerned, the y sho uld be good 
for fo rest an d ornam ental pl anting 
th roughout the s ta te wherever they 
can be protected from th e larch sawfly. 
Th e tamarack shown in th e pi cture is 
an example of the r ap id growth and 
straigh t trunk that can be expe cted . 

Other Species 

On e of the outstanding successes h as 
been Malus baccata , a Korean cr ab
apple. This tree has sur vived well, and 
it blosso~s and fruits heavily. The 
frui t is small , about the si ze of a gar
den pea, is very sour, and seem s to 
be relish ed by ruffed grous e and othe r 
birds. It shou ld be a good ornam ental 
and an excellen t ga me food t re e. 

J apanese elm has not been tried in 
the arbor etum, bu t a single sp eci m en. 
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pl anted at the station headquarters has 
shown exc ep tional promise as a small 
la wn tree. It has survived drought and 
was not affec ted by the adverse weather 
th at k ill ed t he Si berian elm. 

F rom K or ea com e an Evomymus and 
a Forsy th ia which are killed back to 
the snow line ev ery year, although th e 
Forsy th ia has often bl ossom ed on the 
portion below th e Novem be r snow line. 
Hardy catalpa also kills back in the 
same way. However, a ll three of th ese 
m ay be successfu l in south ern Minne
sota. 

Th e results on othe r tr ees and shrubs 
t ested and not listed in the accompany 
ing chart are summarized below : 

Group A-

Survived , gave good gro w th , and 
recom m ended for plantin g- Balsam fir , 
Euro pean white bi rch , Hawthorn, Jap
anese elm , K orean crabapple, r ed cedar , 
Siberian pea t ree, w ild plum, whit e 
cedar , Buckeye, and go lden will ow . 

Group B-

Sur vived but not re commended be
cause of poor growth, winter damage, 
or other reasons- Am eric an elm, con
color fir, Do ugl as fir (Rock y Mou ntain) , 
green ash , hardy catalpa, Manchurian 
ash , Si ber ia n elm , Ta r tarian maple, 
white w illow , Kore an Ev onymus, K o
rea n F orsy thia , Ru ssian poplar (killed 
by canke r) , a nd laurel -leaf willow . 

Age Av erage 
h e ight 

Surviva l 

PI NES Yea r Feet Pe r cent 
Jack 30 24 90 
Lodgep ole .. 
Ja p a nese r e d 

21 
22 

8 
12 

25 
0 

Limber 21 8 25 
Korea n w hite 23 10 86 

Chinese ..... 21 o 
Mu g h o ........ 
Western w hile 

23 
23 

7 
3 

80 
60 

Macedonia n 21 6 83 

Ponderosa 29 22 28 
Red 31 27 95 
East ern whit e 31 19 90 
Scotch 22 17 58 

SPRUCES 
Ye zo 22 17 80 
Eng elman n 
N orw a y , . 

20 
32 

2.5 
25 

55 
98 

Wh ite 32 18 95 
Bla ck Hill s . 33 16 90 

Hondo ..... . 22 2 16 
Korea n 20 8 68 
Black 26 22 98 
Colora do b lu e . 33 20 90 

LARCHES 
Prince Ruprecht's 
Korea n . 

~~ 25 
26 

73 
70 

Kor Be 21 25 60 
Ta marack 26 26 73 
Ja pan es e 
Western 

24 
19 

23 
15 

95 
75 

Sibe rian ...._.._... 22 27 80 

Group C-

Not hardy and not r ecomm ended
From eastern United States- grey 

bi rch, bo x elder , r ed maple, and nor th 
west popl ar. This poplar su rvived the 
climate but not the poor soil. 

From western Un ited States- grand 
fir , alpi ne fir , whitebark pine, and west
ern hemlock. 

Man y othe rs fro m Japan , China, 
Si beria, Asia Min or , and Europe ha ve 
be en ca refu lly tried and found ill
suited to the ri gorous climate of north
ern Minnesota. 

The planting of exotics a t Cloquet 
was discontinue d dur ing th e wa r , but 
fur ther tri als m ay be m ad e whe n 
fore ign seed can be obtained again. 
Some of th e un su ccessful sp ecies m ay 
be tried again with seed fr om differ ent 
par ts of th e natural ranges of th e spe 
cies. Alt hough th ere hav e been m any 
failures for each su ccessful introdu c
t ion am ong th e materials tried a t th e 
Cloquet Experimental Fores t testi ng 
ground , the potential value of th e su c
cessfu l introductions em phasizes t he 
need for this program. 

* • • 

Th e Un ive rs it y 's Cloque t Exper i
m en tal For est consis ts of over 3,000 
acr es of land. Th e land is typical of 
m uch of th e cutove r area in Northern 
Minnesot a. The forest provides an ex 
celle nt oppor tunity to demon strate th e 
ap pl ication of for estry pr incipl es. 

Planting
Winter inju ry re comm end ati ons� 

and rem a rks� 

None Forest� 
Modera te Not recommended� 
W inter·killed Not recommended� 

(1947) 
Moderate Not recommended 
None Heavy insect damage, 

may have som e value 
Winter-killed Not recommended 

(1947) 
None Ornamental 
Hea vy every year Not recommended 
None Hea vy in sect damage, 

some blister rus t� 
Severe Not recommended� 
None All planting�
None Fore st� 
Light, all Windbreaks a n d 
re covere d ornamental 

None Ornamental� 
Heavy ev e ry y ear Not reco mmende d� 
None In north if seed� 

source is right� 
Some defoliation All p lanting�
Non e Seems better than� 

native white spruce� 
Heavy eve ry year Not recommen ded� 
None Not recommended� 
None All planting� 
None All planting� 

Ve ry light Forest and ornamental 
None Forest and ornamenta l 
None Forest and orna menta l 
None Fore st and ornamental 
None Forest and ornamen tal 
None Forest and ornam enta l 
None Fore st and ornamenta l 
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The best squash for frozen pie stock are 
Delicious (righ t). 

What Squash� 
J. D. WINTER, A. E. HUTCHINS,� 

ANDREW HUSTRULID, AND� 
SHIRLEY JOHNSON� 

A FEW YEARS ago we could store 
squash for only four or five months. 
Today we can increa se this storage li fe 
greatly by processing and freezing. 

Th e University of Minn esota ha s con
ducted several ex pe rim en ts on freez
ing squa sh . Preliminary studi es had 
shown that fr eezing was possible. In 
1944 we made a thorough st udy of 
processing metho ds on three va r ie ties. 
Finally we select ed one of these proc
essing m ethods and teste d many other 
var iet ies. This ar ti cle tells how we con
ducted the ex pe rimen t and points to 
va ri eties you may pl ant if you w ish to 
freeze squash for p ies or mashed squash. 

We processed th e 1944 squash for 
fr eezing in three ways. First, w e washed 
th e squash, cut or broke them into sev 
eral pieces, and removed th e seed s. 
Then we trea ted pieces of three va
r iet ies by two or more of th ese methods : 

1.� Baked in oven at approximately 
350° F. for 40 to 60 minutes de· 
pending on thickness of pieces. 

2.� Steamed in ordinary way for 
40 to 60 minutes depending on 
thickness of pieces. 

3.� Steam ed at approximately 10 
pounds gauge pressure for 10 
minutes. 

The product was cooke d until tender. 
Th en th e p ieces we re allowed to cool , 
and the pulp was scoo ped from the r ind. 

For pi e sto ck , t he pulp was put 
th rough a sp ecial type of food chop-

J. D. Winter and A. E. Hutchins are asso
ciate professors of horticulture; Andrew Hus 
trulid is professor of agricultural engineering; 
and Sh irley Johnson is laboratory technologist 
in the University 's frozen food laboratory. 
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Banana (left), Greengold (center). and Golden 

for Freezing?� 
per , a No.3 sieve having %-inch per
forations was used. Other lots were 
mashed w itho ut putting through the 
food chopper. Some of these lo ts were 
mixed with sugar in the ratio of one 
part by weight of sugar to 10 parts of 
pulp. Pie m ixes also were prepared by 
adding milk, egg, sugar, and spices. 

The products were packed in ap
proved ty pes of containers, fro zen, and 
sto red at ap prox ima tely 0° F . 

Later we studied seve ral ' other va
rieties including "dry," "me di um ," and 
"moist" types. Actually the degree of 
"dryness" oft en depends m or e u pon 
grow ing condit ions and maturit y of 
th e fruit than upon variety. 

Process in g m ethods used for th e 1944 
crop were followed on later cro ps, ex 
cept that a ll lot s were oven-cooked at 
approxima tely 350° F . A No. 2 sie ve 
with 1/16-inch perforations was us ed 
instead of a No. 3 sieve. 

Each var iety was packed sep arately 
for pie stock. It was also prepared as 
a bl end wit h equal parts by measure 
wit h m ost of th e other variet ies. This 
made a tot al of 26 differen t pi e stocks. 
Samples were stor ed at appro xim ately 
0° F . 

Judging 

All pie s tocks and prep ared pi e mi xes 
were m ad e into pies for judging. Th e 
mashed squash was heated and serve d 
wi th ou t seas on ing. Judgin g was done 
by a panel of exper ie nced judges. 

Ea ch judge based his score on ap 
peara nce, te xture, and flav or . Th is 
evaluati on, howev er, did no t merely 
add points for each of th ese separate 
qualities. For exam ple, poor t ex ture 
wou ld r esult in a low ov er-all score 
re gardless of possible nearly-perfect 
scores fo r appearance and flavor. No 
consideration was given to sk in color 

of the fr esh squash which, of course, 
is an important consideration for com
mercial processing. 

What Happened? 

All processing methods us ed for 
squash harvested in 1944 resulted in 
satisfactory retention of quality, with 
the exception of pie mixes in which 
cloves were included. The cloves be
came too strong after a short time. The 
addition of cane sugar did not improve 
the quality of the mashed squash. 

The following summary shows th e 
ratings given 34 different squash va
ri eties and blends for locker plant and 
home freezing when used for pi e. 

Very good-Greengold, New Brigh
ton Hubbard, Greengold + N. B. Hub
bard, Banana, Banana + G. Delicious, 
Banana + Greengold, Greengold, 
Greengold + Boston Marrow, Golden 
Delicious, G. Delicious + Boston Mar
row, Greengold + G. Deli cious. 

Good-Blue Hubbard, Banana + 
Boston Marrow, Boston Marrow + 
Buttercup , G. Delicious + Banquet, 
G. Delicious + Sibley, Butternu t, Gold
en Hubbard, Minn. No . 300.45. 

Fair-Banana + Banquet, Banana + 
Sibley, Greengold + Sibley, Boston 
Marrow, Boston Marrow + Banquet, 
Boston Marrow + Sibley, Banquet + 
Sibley, Banquet + Buttercup, Rain
bow + Minn. No. 300.45. 

Poor-Banquet, Buttercup, Sibley, 
Buttercup + Banana, Buttercup + 
G. Delicious, Buttercup + Sibley, 
Rainbo w. 

The superior quality of Banana, 
Golden Del icio us, and Greengold, to
gether wit h a number of their blends, 
for "pu mpk in" pie is clearly indicated. 
Some of the blends were given slightly 
higher scores than any individual va
ri ety. Pies made from pumpkins were 
us ed from time to time as ch ecks and 
al ways rated below the varieties and 
blends shown in the "very goo d" rating. 

The principal reasons for low scores 
in pi e stocks were (1) heavy , sticky 
texture of th e pie filling, (2) separation 
of th e pie sto ck aft er th awing wh ich 
resulted in a "watery" consistency of 
th e filling, (3) lack of characteri sti c 
"pum pkin" pie flavor. 

Th e variety, Rainbow, in particular, 
pro duced a pie filling of heavy, s ticky 
texture. On th e other hand, this va
ri et y rated with the best for mashed 
squash. Boston Marrow gave a very 
"watery" consistency and was greatly 
improved for pie st ock by blending 
with Golden Delicious or Greengold. 

No appreciable loss in quali ty was 
found af ter storag e at 0° F . for 18 to 20 
months. Pie m ixes of three varieties 
fro m the 1946 crop, including egg, 
sugar, and spices, but no milk, were 
held at appro x im ately 0° F. until De-
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cem be r , 1949, and then were made into 
pies and judged. The scores indicated 
no sign ifican t changes in quality of th e 
pie m ixes resulting from three years' 
storage. 

As in dicated be fore , the resul t s of 
freezing wi th mashed squash differed 
som ewhat f rom th ose with pi e mixes. 
The fo llowing summary gives the rat 
in gs for m ash ed squash. 

Very good- Buttercup , Greengold , 
Rain bow. 

Fair to good-Ba nan a, Blu e Hubbard, 
Ki tchen ette, Ne w Br ighton Hubbard, 
Blue Hu bbard, Golden Delicious, Gold 
en Hubbard, Gol den Delicious + Green 
gold . 

Dr. veddes Honarcd 

Dr. Will iam F . Ged des, ch ief of t he 
Divis ion of Agricultural Biochem istry , 
has been named recipient of th e Thom as 
Burr Osborn e Medal of the Americ an 
Association of Cereal Chem ists. He was 
name d for h is "d istin guished contribu 
ti ons in cere al ch em istry ." 

A covete d honor , the med al ha s been 
conf er re d only seven t im es previ ou sly 
in the entire hi story of th e asso ciatio n . 

Vo ted one of th e top 
t en agricultural and 
food ch emists in the 
Uni te d States in 1947, 
Dr. Ge dde s has been 
prom ine n t in both 
teaching and research 
in t he field of cereal 
che m istry and technol
ogy for over 20 years. 

Honors won in clude 
the Coronation Medal, King George VI. 
He is listed in American Men of Sci 
ence, both the Canad ian and A m erican 
Who's W ho, W or ld B iography, and 
simi lar pub licat ions. 

A Canadian by birth, Geddes m ade 
trips overseas as t echnical adviser to 
the Canadian Wh eat Board, Dom ini on 
Government , in 1936 and 1938. He 
jo ine d t he University staff in 1938 and 
was na m ed head of agricultural bio 
chem istry in 1944. J oint au thor of near
ly 200 sci en tific and techn ical publica
ti ons, he is a member of 11 scientific 
societi es and fraterni ti es . 

Th e Thomas Burr Osb orne Medal 
was founded in 1926. It was first con
ferred on Osborne, a distinguishe d bio
chem ist long connected with th e Con
necticut Agricu lt ural Experim en t Sta
t ion in 1928. C. H. Bailey, Dean and 
Direct or of the University Departm en t 
of Agr icult ure, r eceived the m edal in 
1932, and Dr . R. A. Gertner, late ch ief 
of the Division of Agricultural Bio
ch em istry, r eceived it in 1942. 
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Ascorbic Acid (Vitamin C) Loss 
in eooKed and J(efriperated Potatoes� 
JANE M. LEICHSENRING and� 

LOANA M. NORRIS� 

WITH THE RECENT large po ta to 
crops in m ind , the Bureau of Hum an 
Nu tr itio n and Home Economics of th e 
U.S . Dep artment of Agricult ure has 
investigated the amounts of pota toe s 
consu med by city families. This st udy 
included approx imately 250 housekeep 
ing families of two or more persons in 
each of four urban areas : Birmingham, 
Buffal o, Minneapolis-St. Paul, and San 
Francisco. The results of the survey 
sho wed m arked di fferences in th e quan
ti ti es of potatoes used . The h igh est 
ave r age we ek ly per capita consump
tion was 2.66 pounds in Buffalo, fol 
lowed closely by Minneapolis-St. Paul 
wher e the average was 2.35 pounds. Ap 
precia bly lower averages were noted in 
the other two cities. For th e Un ited 
States, as a whole, potato consum pt ion 
in 1946 and 1947 was 2.2 pou nd s per 
person per we ek , with th e North aver
aging 2.8 pou nds and the South, where 
m ore r ice and sw eet potatoes are ea ten, 
only 2 pounds . 

Important Source of Vitamins 

In th e repor t of this study, the Bu
reau al so poi nted out that potatoes con
stit ute an econom ica l source of many 
essen ti a l nutrients. Computations based 
on the da t a for th e spring of 1948 
sh ow ed tha t although only 2 per cen t 
of the food dollar went for potatoes , 
this vegetable contribu te d 11 per cent 
of the asc orbic acid (vitamin C) con tent 
of fam ily di e ts, 6 per cent of the th ia
mine and riboflavin (vit am ins of the 
B complex) and 5 per cent of th e iron, 
with smaller percentages for other nu
trients. Although many people consid er 
po ta to es a high calorie food , th is study 
sh owed that in these family di ets ac
tually only 3.2 per cent of th e calories 
were derived from potatoes . 

Jane M. Le ichsenr ing is pr ofessor of home 
economics and Loa na M. Norr is is junior 
scientis t. 

In th e United States the m ost com 
mon methods of prepar ing potatoes are 
mashing and boiling, 60 per cen t of all 
potatoes being served in either of these 
two wa ys. It is re cognized that cooki ng 
is destructive of certain vitamins, es
pecially as corbic acid . Since ascor bic 
acid is soluble in water and mo dified 
by heat, loss of this v itamin in cooking 
is a ttr ibu table both to sol u tion in the 
cook ing water and to partial des truc
tion as a re sult of heat ing in th e pres
ence of oxygen. 

To det ermine the conditions of cook
ing which will best conserv e the 
ascorbic acid in potatoes, a study was 
undertaken recently by th e Minn esota 
Agricult ur al Experiment Station on 
asc orbic acid losses in cooked potatoes. 
Furthermore, sin ce homemakers fre
quently store left -over potatoes in the 
r efrigerator and use them th e nex t day, 
it seemed desirable to as certain whe th 
er or no t additional losses occurred 
under th ese conditions. 

CObblers and Triumphs Used 

Two va r ieti es of potatoes, Irish Cob
ble r and Triumph, were us ed for th is 
study. Th e potatoes were recei ved in 
the la boratory in October shortly aft er 
harvest ing and wer e immediately sam
pled for analysis. On e lot of si x tubers 
from each variety was held a t room 
temperature and the remainder was 
st ored in a constant -te m perature room 
at approximately 40° F. At the en d of 
fou r week's storage two lots from each 
of th e var ieties were removed from 
storage. One lot was analyzed immedi
ately an d the other was held at room 
temperature for four weeks. Th en, it 
was analyzed also for asc orbic acid. 
Additional lots we re r emoved from 
cold storage at four -week in tervals and 
handled in the same manner . The four
we ek period for storage at r oom te m
perature was chosen since this appeared 
to be the maximum len gth of time tha t 
homemakers ke ep potatoes in the k itch 
en before they are all used. 

THIS POTATO STUDY HAS SHOWN THAT: 

(1) Cooking losses in ascorbic acid can be held to a mmrmum if 
the potatoes are boiled rapidly in a small amount of water and are 
served promptly. 

(2) Storing cooked potatoes in a refrigerator for 24 hours results 
in a loss of from one l:hird l:o one half of the ascorbic acid. 
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Fig. 1. Mean values of ascorbic acid content for two va rieties of potatoes before storage 
and after four-week intervals of storage at 40° F. Analyzed raw, immediately after cooking. 
and after 24 hours refrigeration of the cooked potato. 

were quite small. In fact, ascorbic acid 
values greater than in th e correspond
ing raw tubers were noted in th e cooked 
potatoes following the first storage pe
riod at 40° F. and th e first two periods 
at room temperature. Similar in 
creases in the ascorbic acid content of 
potatoes as a result of cooking have 
been reported by a number of research 
workers. It has been suggested that this 
increase results from the release of 
ascorbic acid which is present in the 
raw potato in a bound form and which, 
th erefore, do es not react with the r e
agent used in analysis. 

Vitamin Lost in Refrigeration 

Ascorbic acid determinations were 
made on both raw and cooked potatoes 
and on cooked potatoes which had been 
stored in a refrigerator for 24 hours. 
The potatoes we re prepared for cook
ing by paring and cutting into medium
sized pi eces. They were dropped into 
unsalted, boiling, distilled water and 
cooked until "done," using the fork test. 
Preliminary work had established the 
amount of water which was needed to 
complete the cook ing process. The small 
amoun t of water remaining after the 
potat oes were cooked was incor pora ted 
with them when th ey were m ashed . 
After re moval from th e heat, th e po
tatoes we re broken up quickly with a 
st ainless st eel masher, and cooled by 
placi ng the pan in cold water. This 
me th od of preparation eliminated an y 
loss in ascor bic acid due to solution in 
the cook ing water, and also reduced to 
a m in imum loss es wh ich m ight be ex
pected to occur as a result of ke eping 
the pota toes hot after completion of the 
cook ing process. The values obtained , 
therefore, indicate th e amount of this 
nutrient which is retained in potatoes 
which are cooked in a minimum 
amount of water and served promptly. 

Moisture content was determined on 
both the raw and th e cooked potato. 
The data are reported in milligrams of 
ascorbic acid per 100 grams dry we igh t 
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in order to eliminate the effect on the 
values of any moisture changes r esult
ing from storage or cooking. Figure 1 
gives the ascorbic acid values for the 
tubers at th e time th ey were received 
in the laboratory and at th e end of five 
periods of storage at 40° F. Because 
the two varieties responded similarly 
only the mean values for the two va
rieti es are presented. Figure 2 gives 
comparable values for the potatoes 
which were held at room temperature 
for four week s in th e fall and for those 
held at room tem peratu re following 
storage a t 40° F. 

Ascorbic Acid Lost in Storage 

From th ese char ts it is clear that the 
ascor bic acid content of the raw pot a 
toes de creased continuously through
ou t st orage, the most rapid decrease 
occurring during the first storage pe
riod at 40° F. Th e potatoes held at ro om 
tem pera ture for the first four weeks 
retained an appre ciab ly grea ter amount 
of thi s nutrient th an did those in the 
cold. Howev er , the ascorbic acid con
ten t of tubers held at room temperature 
followin g cold storage was not essen
ti ally differen t from that of those held 
continuously in the cold. 

Under the conditions of this experi
m ent the cook ing losses of ascor bic acid 

• Raw potato 

Cooked potato 

Cooked potato 
refrigerated 24 hrs. 

4 
STORAG E PERIODS 

Fig. 2. Mean values of ascorbic acid content for two varieties of potatoes held at room 
tempera ture for four weeks (s tora ge period 1) and of pot a toes held at room tempera ture follow
ing storage period at 40° F. Analyzed raw. immediately a fter cooking, and aft er 24 hours re
frigeration of the cooked potato. 

From th e charts it is also evi dent 
that stor ing cooked potatoes in a re
frigerator for 24 hours causes a marked 
decrease in ascorbic acid. The refriger
ated potatoes contained only one half 
to two thirds as much of this nutrient 
as th e freshly cooked product. 

In th e oxidative destruction of as
corbic acid, this compound is fir st 
converted into dehydroascorbic acid. 
Studies have shown that in this form 
th e vitamin can be utilized by lower 
animals. Whether or not it is also util
ized by humans has not been adequate
ly in vestigated, although it is generally 
assumed that at least a part of the 
dehydroascorbic acid in foods is of 
nutritional value. Experiments have 
shown that dehydroascorbic acid is 
quite unstable and readily undergoes 
further change into a compound (dike
to gu lonic acid) which has no nutritive 
value. Additional studies are planned 
to determine the extent to which the 
observed loss in ascor bic acid may be 
accounted for by an increase in the nu
tr it ionally valuable dehydroascorbic 
acid and/or in the unavailable diketo
gulonic acid. 

Calving Intervals 
(Conti nue d from page 7) 

The many factors that vary the 
length of the calvin g interval must be 
considered in the management of dairy 
herds. Disease is probably the greatest 
factor . Bang's disease, inflammation 
and infection of the cow's r eproductive 
tract, and irregular hea t periods cause 
many of the troubles which disrupt t he 
regular breeding cycle of the herd . In 
ability to detect heat periods may also 
lengthen the intervals. Nutrition, too, 
may be a fact or. 

The dairy farmer must be alert to 
detect and deal with the problem s 
promptly. There are several precautions 
to be taken if the cows in his herd are 
to produce normal healthy calves at 
regular intervals. These were given in 
the box on page 7. 
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Vita E an Your Dairy Herd� 
T. W. GULLICKSON 

DoCATTLE NEED v it am in E for 
normal r eproducti on ? What effec t has 
vitamin E on the milk production and 
gen eral health of cattl e? We have be en 
studying these questions fo r more th an 
10 y ears h ere at the Universi ty of Min
nesota . Our experim ents in dica te that 
m ost Minnesota farm ers n eed not 
worry about vitamin E so far as cattle 
are conc erned . 

Nearly 30 y ears ag o vitamin E be
came k nown as th e repro du ction or 
antist eri lity v itam in because it was 
found th at r ats an d a few other sm all 
an im als fa iled to reproduce wh en fed 
vit am in E-de ficien t rati ons. With dairy 
ca t tle, m ost tests were m ade by adding 
vi tam in E-r ich su pplements to n ormal 
r a tions. This could no t giv e conclusive 
r esults because n o considerat ion was 
give n to the possibil ity that the rati on 
al ready provided en oug h v itamin E. 

In our expe rim en ts , begun about 12 
yea rs ago, we started wi th young ca lve s 
of both se xes and fed them and their 
offspring throughou t their entire lives 
on rations free or nearly free from 
vitam in E. These r at ions provided ad e
quate amounts of a ll other known nu
tr iti onal factors. 

Most Feeds Rich in E 

We foun d th a t a ll fe eds commonly 
fed to ca ttle, in cluding rough ages and 
con cen trates, are compara t iv ely r ich 
in this vitamin . The r a ti on fin ally se
lect ed , therefor e, in cluded some fe eds 
seldom fed cattle. Rice st raw was the 
only r oughage fed, an d the concentrate 
mi xture was m ade up of 25 per cent 
polished rice, 30 per cent brewers' dried 
gra ins, 18 pe r cent solvent extracted 
d ist ill ers' gr ai ns, 11 per cent corn
star ch , 9 per cent dry skim milk , 4 per 
cen t rendered lard, 2 pe r cent steamed 
bone m eal , and 1 per cent iodized salt. 
The cattle w ere fed all the rough age 
they wo ul d ea t and en ough con centrate 
mi xture to provide necessary protein 
and ene rgy . Each was also fed a daily 
suppleme nt providing approximately 
10,000 units vitam in A and 1,000 units 
vitamin D per 100 pounds liveweight. 
Ca lves were gen era lly fed whole milk 
th e first three or four weeks, fo llowed 
by sk im milk until they were about 
si x m on ths old . 

In all, 36 ani mals were u sed for pe
rio ds ranging from abou t six months 
to five ye ar s. These in cluded one male 

T. W . Gullickson is professor of da iry h us 
bandry . 

VOL. VII, No.3-MAY, 1950 

an d three females fed the sam e rati on 
plus a vitamin E supplement. 

To m ak e sure that the animals r e
cei ved no vitamin E, they were isolated 
in separate barns and got th eir ex er
cise in a ve getation-free yard. Th e 
h eifers were bred com paratively youn g 
to bulls fed similar vitamin E -free ra
t ions. 

All the anim als grew at a n orm al 
ra te, or better , and appeared well. 
When bulls were about six m onths old , 
th ey in variably sho we d m arked sexu al 
desires. Semen sam p les we re normal 
in volume and sperm activit y , suggest
ing that breed in g ab ility was n ot af
fected. One bu ll , who se sire and dam 
were r a ised on the vitamin E-free r a
tion, w as u sed successfully as a herd 
sir e wh en on ly 10 months old. On ly 30 
services were needed to prod u ce 25 
pregnancies in the 19 fem ales fe d th e 
vitamin E- poor ratio n. This is an ex
cellen t average of only 1.2 se r vices per 
con cep ti on. Th e avera ge breeding effi
ciency of th e bulls was 83.3 per cent. 

Similar ear ly m aturity and breeding 
ability were shown by the females and 
their de scendants that were fed vita
min E-free rations. The h ei fers began 
coming "i n h ea t" r egularly wh en 7 or 
8 m onths old, and all except those 
whose b reed ing was purposely delayed 
we re about two y ea rs old when they 
dropped th eir first ca lves . On e heifer, 
the offspring of paren ts fed vitam in 
E- fr ee rat ions , was on ly 16 mo nths old 
when sh e ca lved . Tw o other sim ila r 
h eifers calv ed when 17 months and 19 
mo nths old , r esp ect ively. 

Our data sh ow that feeding the vita
min E-po or ration continuously through 
three generat ions di d n ot adversely af 
fect r eproducti on ability. All of the 
se cond and th ird generation heifers 

con ceived on the first ser vice. Heifers 
fed th e vi tam in E supplem ent, likewise, 
conceived on the firs t service for their 
first calving, but two required two serv
ice s for the second pregn ancy. 

The fact that one cow ga ve birth to 
three normal calve s in 25 months, with 
only 10 mo nths between th e las t two 
is further ev idence t ha t vitamin E -poor 
r a ti ons d id not affect r eproducti on 
ability . None of the cow s ab or ted and 
all gestation periods averaged the nor 
mal 280 days. All calves born we re 
nor m al in size and vigor at birth, and 
cows invaria bly expe lled the aft er bir th 
sh or tly after calving. 

Sudden Deaths 

Although the experiment defin it ely 
proved that ca ttle do not need vitam in 
E for normal repro duct ion, it yielded 
some very unusual and unexpected re
sults. Thirt een of the 28 animals fed 
vitamin E-poor ra tions for as m uch as 
on e year , di ed suddenly or liter all y 
"d ropped dead" at ag es ranging f rom 
21 months to 5 years. Th ey showed few 
if any symptoms be fore death. Several 
collapsed while ea ting and a few 
sh ow ed a slight loss of appetite and 
loss in weight a month or mo re befor e. 

P ost-mortem ex aminati ons of th ese 
animals failed to reveal pathological 
ch an ges sufficiently m arke d to in dicate 
a specific cause of death . Electrocardio
grams, obtained on the an imals durin g 
the last four y ea rs of the exper im en t, 
definit ely indica ted a gradu al bu t pro
gress ive deteri ora ti on of their h earts 
and dea th was probably from heart 
fa ilure. 

Dairy farmers n eed no t worry abou t 
this be ca use ca ttle se ldom or n ever d ie 
suddenly in this w ay under farm con

(Con tin ued on page 18) 

Table I. Average Daily Milk Production. Average Per Cent Bullerlat. and Average Four Per Cent� 
Fet-Cerrected Milk of Cows on Experiment� 

Cow Preliminary period 
gro up (no vi ta min E suppl em en t) 

Milk production- po unds 
__. _._ _._ _ __ 54.8� 

........................._ _............................ 55.3� 

Ave rage 55.1 

Averages when fed 

No vitamin E Vitam in E 
supplement su pplement 

49.0 49.4 
47.5 45.7 

48.3 47.6 

Per ce nt of butte rfa t in milk 
1 ._ _._._ _ _ _ ..__ 3.03 
2 3.02 

Average _ M •• __•• __•• •••••••~ _ • ••••• __••-._•• _-_•• _. ~.__ 3.02 

4 per ce nt fat -corr ected milk-pounds 

3.09 3.10 
3.11 3.04 

3.10 3.07 

1 
2 

_ _..................... 46.8 
47.2 

42.3 
41.2 

42.8 
39.1 

Average ~ _ w.··._....•.••...._.._. 47.0 41.8 41.0 
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Fig . I. (Left) The experimen tal silo used in the experiments reported below. Fig . 2. (Right) Silage was removed from this silo with this 
machine. 

A l ook Inside Yo 
C. K. OTIS

HowMUCH DOES your silo hold ? 
Oft en , we have to answer th is qu estion , 
and the answer is difficu lt to find . The 
Uni vers ity recen tly has been wo rk ing 
on a m eth od for de termining the va ria
t ion in silage densit y wi thin the silo 
in an effort to de term ine factors that 
in fluen ce th e number of to ns of fee d 
tha t a s ilo will hold. 

In order to estimate the capacity of 
a silo, the averag e wei gh t per cubic 
foot of th e silage must be kn own . Th ere 
are severa l ways of determ ini ng sila ge 
density . For a study of corn sila ge in 
five silos a t th e Un ive rsity from 1940 
to 1942, two di fferent m ethods were 
us ed . These were : 

1. Th e layer m ethod. Th e volume of 
a lay er (from 2 to 5 fee t deep) and th e 
weight of th e silage occupying th a t 
volume were accurate ly measured. The 
average volume weig ht of the sil age 
in th e layer was then found . This was 
rep ea ted un til all the silage in the s ilo 
had been weighe d . 

2. The surf ace sam ple m ethod . A 
sample was cut out of the exposed 
surface of the silage and the vol ume 
and we igh t of this sample were accu
ra tely measured. It app eared that this 
method gave densit ies likely to be 
somewhat high at the top of the silo 
an d somewhat low at th e bot tom. 

At the time, we felt th a t the silage, 
upon removal of th e top weigh t, m igh t 
spri ng up , causing the measured vol
ume of th e layer to be com e gre a te r 
and the apparent den sity of the layer 
lower. 

C. K. Otis is professor of a g ricultural en gi
neering . 

Early in 1941 an ex pe rimental silo 
was built that could be used in st udy
ing factors infl uencing silo design and 
another m ethod was devised fo r de
te rmining silage density. We ca ll th is 
method the horizontal core sample 
method. 

Four-inch round portholes were built 
into t he silo wall at 5-foot ve r tica l in 
tervals to pe rmit removal of samples. 
Silage w as cu t, r em oved in lengths of 
ap proxim a te ly on e foot, and we ighed 
with special equi pment (figure 1 and 2). 
The var iation in the si lage density 
ac ross t he silo was determine d . Th is 
method permit s sa mpling befor e any 
silage is r emoved , and the sa mples ob 
tained rep resent the undisturbed settled 
silage. 

Alfalfa Silage-1941.1942 

The first exper im ent with this method 
was wi th alfalfa put up wi th phos
phoric aci d as a preservative. After ob
taini ng inform ation at each 5-foot ver
ti cal inte rval, we could draw a cr oss 
section of the silage mass (figure 3) 
showing vario us densities. We th ought 
that by cutting samples and figu r in g 
the den sities to the center of the silo, 
we could assu m e that th e dens iti es on 
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Fig . 3. Experimenta l silo, 1941-42, w ith 
a lfalf a silage . 

r i10 
the other half wo uld be the same. Con 
sequen tl y, Fi gure 3 is more or less sym
metrical except near the bottom where 
it was possible to ta ke another sample 
from the opposite side of the silo. Th e 
diagram probably is no t far off from 
ac tual silo conditio ns, but la ter pictures 
we re prepared from samples taken from 
cores ex tending across th e silage from 
wall to wall and for that re ason , give 
a truer picture of the var ia ti on within 
the silo. 

The most dense silage (black color) 
was not in this case at the bottom of 
the silo as m igh t be expected. A layer 
of silage a t a level near porthole No. 4 
is less dense tha n s ilage con siderabl y 
nearer the surfac e. The eye s of this 
di agram at the level of por thole No. 4 
indicate a section where th e den sit y 
of th e material was ve ry low. This w as 
ver ified whe n th e silo w as em pt ied . 
There was a doughnu t-shap ed sect ion 
of sp oiled sil age a t that level , with 
good silage in a ring next to the wall 
and a t the center , and spoiled silage 
lying be tween. 

The tw o curves just to the r igh t of 
the d iagram sho w a com parison of sil 
age den sit ies ob tained by the hor izontal 
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Fig. 4. Exper imen tal silo, 1942-43, with 

alfalfa sila ge. 

MINNESOTA F ARM AND H OM E SCIE NCE 



-- - ---- -

core sample method show n as a dotted 
line and the density determined by 
the layer method shown as a solid line. 
The la yer method is considered the 
check sin ce it r epresen ts th e results 
obtained by weighing out all of the 
silage as it is fe d. The two curves fol
low each ot her clos ely in this cas e. 

One hundred and tw enty-two to ns of 
alfalfa wit h an average moisture con 
te nt of 72 per cen t were placed in the 
s ilo, and about 8 tons of juice wer e col
lected during the sea son th rough sp e
cial dra ins provided. 

Alfalfa Silage-1942-1943 

Figure 4 sh ows a sim ilar diag ram 
fr om data ob ta ined in 1942-1943 when 
185 tons of a lfa lfa sil age, having an 
average m oisture content of 78 per cen t , 
were plac ed in the silo using phosphoric 
acid ag ain as a preser vat ive. During 
the season abou t 36 tons of juice were 
collect ed fro m this materi a l. The si lag e 
in this case was much more u niform 
in moisture con tent and average den
siti es inc reased uniformly with depth. 

Th e average densiti es determined by 
th e layer method do not foll ow quite 
as closely those determined by th e core 
samples as they did in the previ ous 
example. 

In th is di agram th ere app ears to be 
a central core of less den se material 
surrounde d by layers of increasing 
density . The material of gr eatest de n
sity re presen ted by the black area doe s 
not lie in a layer as would be expected, 
a lt hough in this case, th e bulk of it 
does fall close to the bottom of th e silo. 

Red Clover-Timothy Silage-1947·1948 

F igure 5 shows the r esults obtained 
during the 1947-1948 seaso n when the 
silo was filled with III to ns of r ed 
clover and ti mothy silage, h aving an 
average moisture con ten t of about 65 
per cent wi th molasses added as pre
servative. Only 250 pounds of juice 
were collected fro m this silage. 

In the central density diagram, the 
densities seem to vary differently from 
the two previ ous diagrams. In this case 

/60 = ",_ 0 ~_ .... 
40 60 80 ... _ ... 
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Fig. 5. Experimental s ilo , 1947 -48, with red 
clov e r-timothy silag e . 
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Table I. Average Weight per Cubic Foot of Settled Unwilted Alfalfa Silage and Capacities� 

of Silos of Various Diameters� 

(A lfa lfa Ente ring Silo at 72-78 P e r Cent Average Mo isture Content)� 

Depth 01 
se ttl ed 
silage· 

Fe e t 
2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

Av e ra g e weight Quantity 01 settled sila g e 
per cubic foot 
fo r a ll silage Silo diamet er (in side) 
above depth 

indicated 121eet 14 1eet 161eet 18 1eel 

Pounds Tons Tons Tons Tons 
16.9 1.9 2.6 3.4 4.3 
22.7 5.1 7.0 9.1 11.5 
27.3 9.3 12.6 16.5 20.8 
31.1 14.1 19.2 25.1 31.7 
34.1 19.3 26.3 34.3 43.4 
36.7 24.9 33.9 44.3 56.1 
38.8 30.7 41.8 54.7 69.1 
40.5 36.7 49.9 65.3 82.5 
42.1 43.0 58.5 76.5 96.6 
43.5 49 .2 67.0 87.6 111.1 
44.8 55.7 75.8 99.2 125.5 
45.9 62.4 84.9 111.0 140.6 
47.0 69.1 94.1 123.0 155.6 
48.0 76.0 103.4 135.2 171.2 
48.8 82.9 112.8 147.5 186.7 
49.6 90.0 122.5 160.1 202.9 
50.7 97.6 132.9 173.8 219.9 
51.5 104.9 142.8 186.8 236.0 

• Measure d fro m the surface of the settled s ilage before any is removed from th e silo. 

there ap pears to be a centra l core of 
rather dense material w ith cylinders 
of increa singly less dense material su r 
rounding it. The av erage density curve, 
as de termined from cor e samples, indi
cates lower densities than in th e two 
previous diagrams. Makin g allowances 
for settling, there was noticea ble sim i
lar ity betw een the average density 
curve and the curve sh owing the aver
ag e m ois ture con tent for th e materi al 
en tering th e silo. This wou ld ten d to 
in dicate that th e density of the set tl ed 
sil age is de penden t not only on dept h 
of the s ilage but also on the moisture 
con ten t of th e m ater ial en ter ing th e 
silo, 

Corn Silage-1948-1949 

Figure 6 shows the same ty pe of dia
gram for t he silo when filled during 
the 1948-1949 sea son with 123 tons of 
corn si la ge, having a m ois ture content 
of about 67 per cent wh en placed in th e 
silo. Fi ve h undred and seventy-six 
pounds of juice we r e collecte d . 

Wh en feeding off th e sil ag e, there 
was considerable spoiled silage near 
th e doors on th e chute side of the silo 
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Fi g . 6 . Exp erim ental s ilo . 1948 ·49, with co rn 
s ilag e . 

wh ich is the right hand wall as indi
cated in the diagram. This spoiled silage 
is r epresented by the low density m a
teri al ap pearing on that side of t he di a
gram. Th e density pattern in this case 
seems to be qu it e sp otty. Thi s is prob
ably du e to variation in th e m oisture 
conte nt of th e material at the ti me it 
was placed in the silo . Th e average 
density curve as determined by the core 
samples in this case appears to be a 
li tt le h igher than the cu rve of aver age 
densities dete rmined by the layer 
m eth od . Th is was the only dete rm ina
t ion made with corn sil ag e in this silo . 

Alfalfa Silage-1949·19S0 

Figure 7 shows the results obtained 
during th e 1949-1950 season whe n 177 
tons of alfa lfa, having a m oisture con
ten t of somewha t over 72 per cent , were 
placed in the silo with mo lasses as pre
servative. Approximately 25 to ns of 
juice we re removed from this sila ge. 
Th e material placed in the silo dur ing 
th is year was probably as uniform in 
moist ure content as any that we have 
had and, as can be seen by the diagram, 
there is a large quant ity of very dense 
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Fig . 7. Experimenta l s ilo. 194 9·50, with cl
la lla sila g e . 
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material near the bottom of the silo . 
The bottom 8 feet of this silo contained 
silage wi th an average density of 65 
pounds per cubic foot with spot de n
sit ies goi ng as high as 71 pounds per 
cubic foot. The average densities, as 
determined by the core samples, follow 
a rather smooth curve as shown to the 
r ight of the diagram. 

Settled Alfalfa Silage 

Since there are few data available on 
the average we igh t per cubic foot of 
settled alfalfa silage, Table 1 has been 
prepared from data on silage made 
from unwilted alfalfa. This data is 
based on the 1942-1943 and the 1949
1950 de ns ity determinations. Phosphoric 
acid w as used as preservati ve in one 
case and m olasses in the other. 

An av erage figure for density can
not be m ore than a rough estimate of 
the density at the sam e level for a 
sp ecific silo since the material placed 
in the silo varies greatly. However, this 
table should help determine the ap
proxim ate cap acity of silos in which 
is placed u nwilted alfalfa silage having 
a moisture content of between 72 and 
78 per cent. 

In th is study there was only one sea
son in which density was determined 
on hay silage put up in the wilted con
dition. Results obtained indicated that 
the weight per cubic foot of the wilted 
silage (65 per ce nt moisture content) 
was about the same as the average for 
corn silage. 

There is r eason to believ e that silo 
d iamete r also affe cts the density of the 
silage. Table 1, a lt hough giving quan
tities of settled silage for various silo 
diameters, does not take into account 
any effect of di ameter on the average 
we igh t per cubic foot of the silage . 
This table is presente d merely for es
t imating purposes. Data were obtained 
fr om a silo with a 14-foot diameter. 

Vitamin E - - 
(Continued fr om pa ge 15) 

di tions. Actu ally, we have found all 
feeds commonly fe d to cattle on Min
nesota farms are relatively rich in 
vitamin E. 

Mil k and F a t Production 

We obtained only a limited amou nt 
of data on milk and fat production in 
these exper iments. These did indicate 
th at a vitamin E-poor ration had little 
or no effect on milk and butterfat pro
duction. Other workers, however, have 
reported that the feeding of a vi tamin 
E-rich supplement to cows on normal 
rations caused them to produce con
siderably more and richer m ilk . 

In a preliminary study we were un
able to confirm their finding. Our 
earlier tests may have been for too 
short a per iod to be conclusive, so we 
set up another exper iment. The trials 
were conducted at the West Central 
Branch Experiment Station at Morr is 
under the supervision of Professor P . S . 
Jordan. Two comparable grou ps of five 
high-producing Holsteins each were 
used. All we re fed similar normal ra
tions throughout the trials. These ra
tions included alfalfa hay, corn silage, 
and grain. After a 10-day preliminary 
period, when no supplement was fed, 
we began feeding a vitamin E-rich 

supplement providing approximately 
1.25 grams tocopherol, or vitamin E, 
per cow daily. It was fed alternately 
during three successive 30-day periods, 
first to the cows in one group, then to 
the other, and finally again to those 
that receive it in the first period. In 
this way production when vitamin E 
supplem en t was fed could be compared 
with production when no supplement 
was fed. (See table 1.) 

The results shown in Table 1 indi
ca te once again that feeding vitamin 
E-rich supplement to dairy cows had 
no apparent effect ei ther on the amount 
or the fat con tent of the milk produced. 

Planting and Picking Time and the Borer . . .� 
(Conttnued from page 5) 

st alk breakage and ear d ropping an d 
less picking efficiency combined to 
make the loss two and three times as 
great for late picking (figure 3) . In 
eve r y case, the ear dropping caused as 
great or grea ter losses than did broken 
stalks. Although breakage near the 
ground affected the picking efficiency 
more seriously, breakage up higher 
was more im por tant since fewer st alk s 
were brok en at th e very low level. 

Planting Time 

Now let us com pare t h e yi elds from 
early an d late plantings and pickin gs 
(figure 4). We could have ex pected 82 
bushels per acre if it were not for the 
borer. At time of corn maturity with 
borer damage, we would have gott en 
only 57 bushels in the early planting 
and 70 bushels in the late planting if 
all ears were included. Reduced ear 
growth was the principal r ea son that 
early-planted corn suffered m ore dam
age. 

However, harvest from early p icking 
(which ca m e three weeks af ter m a
turity) w as 47 bushels per acre and 
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from late picking only about 25 bushels 
per acre, irrespective of the planti ng 
date. In other words, the harvested 
yie ld for both plantings would not be 
significantly different if dropped ears 
were not r ecovered. 

Apparently the late planting yielded 
more, yet suffered a greater harvest 
loss. With ei th er planting time, the loss 
from late picking was about twice as 
heavy as for ea rl y pic king. 

Remember that most of the effect on 
ear size is caused by th e first brood 
borers which means that early-planted 
corn is hit h arder in this respect. This 
damage occurs before th e ears r ipen. 
No matter h ow the corn was picked 
th is loss could not be preven te d by 
h arvesti ng m ethods. 

Furthermore, don't be misled by the 
fact that the tot al yield for bo th plant
ings was about the same. You m ight 
then ignore the sign ificance of pl anting 
dates and forget that ear growth was 
actu a lly greater in the late planting. 
Thus, if the ears on the ground could 
be recovered profit ably, the tot al yield 
wou ld be higher in la te planti ng than 
in early planting. 

lfnoborer 

Ifno picking waste 

II Picked on Sept. 28 

I:::::m:ml Picked on Oct. 22 

Early planting Late Planting 

Fig. 4. Comparative yields at two different picking times and planting times of uninf es ted 
and bor er infested corn. Yields include corn picked from ground as well as by mechanical 
picker. 
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Cribbing Quali ty 

You m ay well ask about the cribbing 
quality of corn picked as early a three 
weeks af ter the m a turity, the thir d 
week in September, 1949. Our t ests 
indica ted tha t the corn le ft in th e fiel d 
into Octobe r d id dry furth er . How ever, 
th is doesn' t mean m uch because th e 
corn was a lready dry enough for crib 
b ing la te in Sep tem ber. Work at th e 
Nebraska Experimen t Station a lso in d i
ca tes th a t earl y p ick ing is a good prac
t ice, bor er or no bore r , becau se with 
dela y bot h kernels and ears we re lost. 

Two Trillion Borers 
(Co n ti n u ed from page 4) 

5. If yo u can not schedule sweet corn 
plantings to avo id most of the infesta 
t ion, u se insect icides for the first brood 
if th er e are 25 or mor e egg masses per 
100 plants. For the second brood, u se 
in sect icides if bor ers wer e present in 
the locality du ring fir st brood. 

DDT can be used for bo th fir st brood 
and second b rood bor ers if the crop r e
mains are not to be u sed for silage or 
livestock feed. If the crop r emains ar e 
to be used fo r li ve st ock , u se Ryania , 
especia ll y fo r seco nd br ood. 

P arath ion, a n ew and dead ly poison , 
has g iven p rom ise of p r otecti ng corn 
from bo rer attack . It may h ave a p lace 
in protect ing can ning corn th at is to 
be used for lives tock fe ed f rom second 
brood borer s, since most of the r esi du e 
d isappears in com p ar at ively few days. 

Because of the k nown hazards to 
users , how ever, i t cannot be giv en 
a general recommend ation. If you 
use Pal'O thion , be prepared to as
sume fu ll responsi bilit y for en forc
ing nec essary precau tionary m eas
ures. Moreov er, do not u se it for 
any but secon d brood borers. 
A copy of th e precaut ionary m ea s

u res m ay be obtained from the Di vi
sion of En tomology, Un iversity F arm, 
S t. P aulL 

6. It w ill pay to spr ay field corn for 
first brood bor ers if you have a suit
abl e power sprayer. The ex pens e of 
buying a sp rayer can be justi fied if you 
have other jo bs for w hich you ca n use 
the spr aye r or have a large acr eage of 
corn, 75 ac r es or m ore. If your cor n 
ac reag e is small , about 25 acres, it is 
less costly to h ir e a r eliab le custom 
ope rator to spr ay. 

7. P ick corn as early in the fall as it 
is safe to crib. 

Researc h on corn bor er in Minnesot a 
has al re ady yie ld ed information of 
gr eat va lue to th e state . Its gr ea t est 
value will corne , how ever, in the n ext 
few year s when those lines which have 
y iel ded such prom ising r esults have 
been followed further . 
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Ca nke r worms have badly damaged these elm and maple lea ves. 

What Happens When Trees 
£ ose r lteir lolillge iN Slimmer 

A.C.HODSON 

WHERE DI D they come from ? Th at 
is the usual qu esti on when on e discov
ers caterpill ar cons um ing the foliage 
of a ch oice t r ee or sh ru b. Ac tua lly, 
m any people a r e completel y u na war e 
tha t leaf-fee d ing ins ec ts a re present 
until the insects ar e dest r oying the 
last f r agments of needl es or leaves. 

Wh at h appen is th is . Wh en the cater
pillars hatch they are as sm all as one
tenth of an in ch long . At th is stage 
they do ve ry li ttle dam ag e, scratch ing 
the le af sur face or making t in y pin 
ho les. Th ey molt m any t imes, and with 
each molt , both thei r size and their 
appetite incr ease . They do 75 to 80 p er 
cen t of all their feed in g w hen nearly 
full grow n . As a r esult damage is ea sily 
ov er looked ea r ly in the season . 

Wh en trees a r e st rippe d, the ques
t ion usu all y is, "Are the trees go ing 
t o d ie?" In gener al , deciduous t r ees 
(a ll br oad-leave d trees and t amarack s) 
ca n tol erat e succes siv e defol ia ti ons fo r 
t wo to four year s without being k ill ed, 
w h ile one com plete defolia ti on will 
kill most conifers (p ine, fir, spruce) . 
Decidu ous t re es and sh rubs can put 
ou t a new set of lea ves abou t two to 
th r ee weeks a fte r the firs t set has b een 
des t roy ed . Although th ese ar e few er, 
sma ller , an d off-color they do k eep 
trees a live and per mit som e growth . 

What happen s w hen the leave s or 
needl es a r e ea te n a lso dep ends on m any 
ot her things, such as time and amo un t 
of defol iati on , the ag e of trees, and 

A. C. Hodson is profess or of entomology 
a nd economic zoology. 

weather conditions. In gener a l, defoli a 
t ion of de ciduous trees and shrubs ea r ly 
in th e gro wi ng season is l ikely to b e 
mor e ser ious than mid-s eason damage. 
De foli a ti on a fter the middle of August 
will ca use relatively little in jur y. 

The percen tag e of the leav es or 
needles destroyed is im por tan t although 
ofte n d ifficult to judge . To the av er ag e 
ob server a 50 per cen t loss even ly dis
t r ibuted over the tree would not be 
noticeable , and the tree wo uld not be 
ser iously harmed by this loss either . 

To stud y th e effect of th e amount of 
defoli ation the author and T. Schantz
Han sen conducted expe ri ments by 
"playing caterpill ar" and r em oving 
foliage by hand. These suggest tha t 
th ere must be ov er 80 per cent defolia
ti on bef ore on e has to wor ry . Al so if 
only old needles are lost, sev eral suc
cess ive de folia t ions can be toler ate d, 
while w it h new need les th ere m ay be 
consider ab le da mage with only one de
fol ia ti on. 

T he age and vigor of trees may 
modify the pictu r e. Old trees and those 
gr owing on a poor site or du ring dry 
weathe r will be damaged mo r e and r e 
cover mo r e slowly. Visib le signs of in 
jury are dead t wigs, small branches in 
crown, and lighter , smaller leav es . 

Now, if one h as not discovered the 
pr esence of cater pill ar s ea r ly en oug h 
to p rot ect by spraying and defoliat ion is 
heavy, w ha t sh ou ld be do ne? The best 
pl an is to keep in jur ed trees wate r ed 
duri ng dry periods and provide fer 
tilizer for addi t ional aid. In other 
wo r ds, their vigor sho uld be in creas ed 
rapidly to av oid the further r avages 
of borer s, fu ng i, and winter inju ry. 
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Farms Stay 
S. A. ENGENE 

WILL FARMERS make and carry 
out lo ng-time farm plans? Many can 
not. One - third of the fa r mers in Minne
sota will move off the farms they now 
occu py with in the next five years. Less 
tha n one-half of them will stay on their 
present farms for more than ten years. 
Only one-th ird, or a little more, will 
stay for mol' tha n 15 years. A large 
number of our farmers do not stay long 
in one place. 

This in format ion com es, from the 
n ited - S tat es ensus of Agriculture. 

The census t a ker asks each farmer 
wh en he s ta rted to operate the farm 
he is on n w. He has asked that ques
t ion at each census s ince 1920. The an
swe rs ha ve be in so uniform fr om year 
to ye ar t hat it is sa fe to expect the 
sa me a mou nt of moving in th e future. 

Some of the det ailed data used in 
mak ing the ab ove es timates are shown 
in the accompa nying table. Th e num
ber of 'cars farm ers operate any one 
fa rm is sur pr isi ngly sh ort for all of 
these census pe r iods. There is some 
va r ia tion fr om one period to ano the r , 
as eco nomic conditions change, but th e 
pa tte rn as a wh ole is quite uniform. 
Alt ogether , it shows th at fnrmcrs m ove 
1I10re Ire q u -nt ly than mos t of us th ink. 

When we say that half of the f arm
ers will not be on the ir present farms 
a t t he e nd of t n years, we do not mean 
that one- half of them will qu it Iarm ing, 

orne of th em w ill r eti re or change to 
some other work, hut many of them 
will move to oth er fa rms. On an ave r 
nge, a fa nner will operate two diff er
en t farms durin g his lifetime. Aga in 
as an ave rage, he will operate each of 
th ose farm s for abou t 14 or 15 years. 
There are, of course, large vari ations 

A GES OW N ER S RE NTE RSFarmers Move I UNDER 25 I ~ 

among farm ers . 
en t ren ted farms. 

Th e place of the 35 m en who go out
S. A. Engene is pr ofessor of a gricultural 

eco nomics. of farm ing will be taken by m en wh o 

On e-half of the owners have been 
on th eir farms for 15 years or more. 
Only on e-fifth of them have been on 
th eir present farms for less than five 
years. Farmers who own their farms 
or ha ve made definite plans to buy can 
plan for longer per iods. Even among 
th ese , however , the turnover is much 
more rapid than most of us realize. 

Renier Turnover Rapid 

Th e turnover of farmers is very rapid 
on rented farms. Sixty per cent of th e 
renters stay on th e same farm less than 
five years. Less than ten per cent stay 
for 15 years or m or e. 

The r ate of turnover of owners is 
about th e same in all parts of th e state. 
The same is true for th e renters. 

We have been talking about Minne
sota. Th e proportion of farmers who 
mo ve each year is about the same for 
North Dakota and Wisconsin. The turn
ov er is some wha t m or e rapid in South 
Dakot a and Iowa, sin ce both of th ose 
states have a higher proportion of 
renters . 

This informatio n , togethe r w ith data 
on ag es of farmers, makes it poss ible 
to set up a descr ip tion of th e farmers 
in th e state . The se es ti m ate s are ad
m it tedly rough, but they help us to 
gai n a better understanding of our 
farm ers . 

P ictu r e in your m ind, 1,000 farm
ers-that is, about half of a county . 
Of th ose farm ers, about 700 own part 
or all of th e land th ey ope ra te wh ile 
300 r ent th eir farms. 

Of t hese 1,000 fa rme rs, abou t 95 will 
lea ve their farms duri ng the com ing 
year . Thirty-fi ve of them w ill retire, 
go in to som e other k ind of bus ine ss, 
or wi ll d ie. About 25 men will m ove 
to ne w farms th ey have purchased. 
The other 35 m en w ill move to differ 

Number of Years lha t Minnesota Farmers 

Yea rs on 
pr esen t fa rm 

L 5 8 tha n on e 
.On e year 
Two to fou r 
Five to n in e 
Ten to fourteen . 
Fifteen a nd ov e r . 
Not repor ted 

1945 

.. 

. 

.. 

20 
13 
33 
34 
21 
63 

5 

Have Operated Present Fo rms 

U. S. Census of Agriculture 

1940 · 1935 1930 1925 1920 

th ousands 01 fa rmer s 

9 20 16 17 15 
16 14 15 13 17 
35 33 26 40 37 
31 33 28 45t 36 
24 26 31 20* § 
70 73 62 51 § 
12 4 7 2 3 

: For Census 01 1940. taken April I. 1940, includes only larmers reporting 1940 as the Iirst yea r 
on thi s farm; other censuses repor t farmers who began op erations during pr eceding y ear . 

t Five to ten y ears . 
:J: Eleven to fourteen y ears. 
§ Not available ; 70,000 on farm ten y ears a n d over. 

25 TO 34 ~~A ~~ ~A 
35 TO 44 

I 
AA~R ~R I AUf 

I 45 TO 54 ~~ ~~ R~ ~ ~ MI 
ARUUI A55 TO 64

I 
65 ANO OVER AAlt I ISZ5FARM ERS 

Numbers of renters and owners per thousand 
in different age groups. 

a re s ta rti ng as operators. Half of th ese 
new opera tors will be under 35 years 
of age; half of th em will be 35 or older. 
Ab out one-quar ter of th ese m en will 
ow n th eir farms ; the others will r ent. 

Problems Raised 

Th is mobility of fa rmers raises nu
m erous problems. Since many farme rs 
s tay such a short t ime, how can th ey 
carry out a long-time conservation pro
gram? Many will not stay long eno ugh 
to reap th e ben efit. On ly one-half of 
the farmers can carry a ten- year r ota
t ion from beg inning to end. On many 
fa rms, there will be m any d iITerent 
op erators during th e l ife of a building'. 
How can we design buildings so that 
th ey will be su itable for eac h of the 
opera tors? Th ese and m an y other p rob
lems dem and attention. Knowing th e 
fa cts will help us to attack the prob
lems m ore frank ly an d to solve them 
more qu ickl y. 
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