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Minnesota's Men of Science� 
Editor's Note-This is the sixteenth in a series of articles in
troducing scientists on the St. Paul Campus of the University 
of Minnesota. Here we present Clarence E. Mickel. head of 
the Department of Entomology and Economic Zoology. 

Insects, even in the Biblical days when swarms of locusts 
descended upon the fields, have been a menace to mankind's 
st ruggle for existence. Today banner headlines and radio warn
ings tell about the attacks of the armyworm, the corn borer, the 
ch inch bug, and other insects. Recently, however, man has 

erected defenses against insects. 
Heading the University's program 

of research and teaching in this field 
is Clarence E. Mickel, head of the De
partment of Entomology and Eco
nomic Zoology. Within the scope of 
activities of this department is the 
development of methods for control
ling insects that threaten field and 
orchard crops, livestock, forests, and 
stored foods, as well as the develop
ment of beekeeping, and the preserva
tion and management of wildlife and 
fisheries.Clarence E. Mickel 

The work of research workers like 
Dr. Mickel and his staff has been in the limelight during the 
past year in connection with the 100th anniversary of ento
mology in the United States. 

Dr. Mickel is firmly grounded in the practical aspects of 
controlling the pests that threaten farm and orchard crops. A 
native of Nebraska, he took his degree at the University there 
and spent most of 1917 to 1920 as the University of Nebraska's 
first extension entomologist. During 1918 he served in the U. S. 
Army. In 1920 he accepted a research position with the Ameri
can Beet Sugar Company, Rocky Ford, Colorado. 

In 1922, he joined the staff of the University of Minnesota 
as the first extension entomologist in the state. He continued in 
that capacity for five years, and at the same time received his 
master's and doctor's degrees from the University of Minnesota 
in 1923 and 1925. Since 1927 he has devoted full time to research 
and teaching in the department he has headed since 1944. 

Mickel's chief research has been concerned with the biology 
and taxonomy of a family of insects known as the mutillid 
wasps. The U. S. National Museum published his doctor's thesis 
on this subject, and in 1930 he was awarded a Guggenheim 
fellowship for his work. He spent a year studying the same 
insects in the museums of Europe. 

Dr. Mickel has been recognized nationally by election to 
national offices in his field. He was secretary-treasurer of the 
Entomological Society of America during 1936-44 and president 
in 1944-45. He has served as president of the International Great 
Plains Conference of Entomologists since 1946. 

He has contributed more than 50 papers to scientific jour
nals and has written several technical bulletins for the Uni
versity of Minnesota. He has also supervised several other 
University bulletins, especially on Minnesota's insect collec
tion-one of the largest University collections in the world. 
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A MILKER MUST KNOW OXI/!ocilt� 
What It Does and How to Get a Cow to Secrete It 

One of Minnesota's best known dairy scientists tells 
here why it is important to treat your cows right-why 
a relaxed, contented cow will giue more milk. 

W. E. PETERSEN 

THE WORLD'S WORST milk pro
ducers on record-e-aset of identical 

twins, known only as T63 and T64
have proved again the importance of 
a tiny little hormone, oxytocin, in 
milk production. 

We had these two heifers in our 
University of Minnesota experimental 
herd. During their first lactation T63 
produced less than 5 pounds of but
terfat and T64 less than 10 pounds. 
These were the lowest production 
records ever recorded. 

During the second lactation, we in
jected T64 with oxytocin at each 
milking. The results were astounding. 
T64 produced 215 pounds of butterfat 
while T63 produced less than 40 
pounds. 

The procedure was reversed in the 
third lactation. This time T63 had the 
oxytocin and outproduced T64, 221 
pounds to 52 pounds-dramatic proof 
of the effect of the letdown hormone, 
oxytocin. 

More about these two cows later. 

What Oxytocin Does 

All this indicates that the hormone, 
oxytocin, may hold the secret to some 
of your milking problems. Unless the 
cow secretes this hormone, she won 't 
let down her milk. Actually oxytocin 
is secreted by the posterior pituitary 
gland, a small body located just below 
the brain. 

Oxytocin must be let into the blood, 
which in turn carries it to the udder. 
In the udder it contracts muscle-like 
tissue to squeeze the milk out of the 
microscopic structures where the cow 
holds her milk. Without this hor
mone action at each milking, cows 
soon dry up. 

Suitable stimulus is needed if oxy-

W. E. Petersen is professor of dairy hus
bandry. 

tocin is to be secreted. The natural 
stimulus is t he nursing act. Here sight 
of the calf also plays a part. More im
portant, however, is the massaging 
action of the nursing act upon the 
teat. This massaging action-which 
imitates the calf's feeding-makes it 
possible to obtain milk from cows by 
hand or mechanical milking without 
help from the calf. In many animals, 
such as the pig, artificial stimulation 
will not work. Here milk can only be 
obtained by nursing or by injecting 
oxytocin. 

Many cows dry up prematurely 
because enough oxytocin is not se
creted at the right time. In some cases 
this is the cow's fault. Much more 
important, however, is improper milk
ing management. 

Our set of identical twins, T63 and 
T64, is an excellent example of the 
cow being at fault in not "letting 
down" her milk. Because their in

heritance is the same, identical twins 
will produce alike if fed and handled 
alike. Here's what happened with 
these two cows. They were milked in 
the regular way. In the first lactation, 
they were completely dry after 58 
and 53 days, respectively. In addition, 
they established world records in re
verse. They had the lowest production 
records ever recorded, 183 pounds of 
milk and 4.68 pounds of fat for T63 
and 316.5 pounds milk and 9.35 
pounds fat for T64 . 

Later lactations proved that this 
low production was due to failure to 
let down their milk. In the second lac
tation we milked T63 in the conven
tional way, but we injected oxytocin 
into T64 at each milking to empty th e 
udder of milk. T63 was dry in 85 days 
after producing 1,071 pounds milk 
containing 38.6 pounds fat. T64 , 
milked 252 days producing 6,054 
pounds milk with 214.7 pounds fat. 

Effect of Oxytocin on Cows 

In the third lactation, we injected 
T63 with oxytocin and milked T64 in 
the regular way. T63 produced 6,431 
pounds of milk and 221.6 pounds fat, 

(Continued on page 19) 

The world's worst milk producers are these identical twin cows. But when Dr. W. E. Petersen 
injects one of them with the hormone, oxytocin, he gets some asounding results. 
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Is Early Weaning Practical?� 
L. E. HANSON 

1/ISEARLY WEANING practical?" 
That question confronts many 

livestock producers. And it cannot be 
answered easily. It will depend on 
conditions on individual farms . If you 
do decide to wean early, the tips on 
the opposite page will help you do a 
better job. 

The Animal Husbandry Depar t
ment of the University of Minnesota 
did , however, conduc t ex te nsive feed
ing trials in 1954 that will give m an y 
clues to the answer to the question . 
Some of these t r ial s apply dir ectl y 
to the live stock producer; others ap
ply to the feed m anufa cturer or dealer 
but, of course, affect the livestock 
producer's operations. 

Generall y speaking, weaning pigs 
at three weeks is practical when good 
management practices are followed 
and when reasonably good facilities 
are available. In our experiments, 
however, early weaning did not lower 
costs. 

We weaned 500 pigs when they 
were about three weeks old. We di 
vided these in groups and fed eac h 
group differ en t formulas (usually in 
meal form) until they were eig ht 
weeks old. 

Other pigs were wean ed at eig ht 
weeks so we could compare how well 
the early weaned pi gs di d later on in 
li fe. We compared the gains made by 
early weaned pigs and late weaned 
pi gs from the time they were eig ht 
weeks old until they were 23 weeks 
old . 

Rations for Early-Weaned Pigs 

This is what we found in our trials 
with our early weaned pigs: 

1. A 20 per cent protein formula 
produced ex cellent growth. A 16 per 
cent formula was below needs for best 
growth, and the results with more 
than 20 per cent protein varied. 

2. Aureomycin or procaine penicil
lin at a level of 40 grams per ton 

L. E. Hanson is professo r of an imal hu s
bandry. The res earch discu ssed in this repo rt 
wa s done in col1aboration wi th E. A. Rutledge , 
J. M. Russo, a nd E. F. Fer rin. Glen Swartz 
and associates assisted in the feeding a nd 
care of the pigs. 

Feed rations for weaning pigs in a salf-Ieeder, 
and place a heat lamp nearby to attract pigs 
to the feeder ar ea. 

and arsanilic acid at a level of 120 
grams per ton of feed increased the 
average eight-w eek weight from 3 to 
7.5 pounds without affecting feed de 
ficiency . 

3. Four feed flavors which were 
tested did not affect either rate of gain 
or feed efficiency. Two of these, anise
molasses and molasses-fortifier, were 
also used in studies of preference. 
When the pigs were offered a choice 
they preferred unflavored feed in a 
ratio of almost 2:1 over either flavor . 
The ot her two flavors tested w ere 
"fr uit flavors." One was in liquid 
fo rm; the ot her was in a dry meal 
carr ie r. 

4. When pigs were offered a choice 
of formulas which contained one of 
these-no sugar, 5 per cent sugar, or 
10 per cen t sugar-81.5 per cent of 
the total feed consumed was the 10 
per cent sugar formula. In two other 
trials pigs offered a choice of no 
sugar, 10 per cent sugar, or saccharin 
(eq uivalent to 10 per cent sugar) 
clearly p referred the 10 per cent 
sugar formula. Saccharin-sweetened 
feed had no appeal for the pigs. In 
tests where the pigs had no choice 
the addition of sugar to the formula 
was of questionable value. 

5. In a single experiment the sub
stitution of dried condensed fish solu
bles for part of the tankage increased 
the rate of gain 15 per cen t and de

creased the feed requirement per 
pound of gain 10 per cent. In another 
test the substitution of rolled oats for 
40 per cent of the corn in the formula 
did not affect the rate or efficiency of 
gain. 

6. In four experiments the addition 
of 5 per cent added fat in the form of 
a lard-lecithin mixture did not affect 
the rate of gain but did inc rease costs. 

7. Pi gs weaned at three weeks ge t 
along best if they are fed in small 
groups (not more than 10 or 12). They 
need a minimum of 5 to 6 square feet 
of floor space per pig u nt il they are 
eight weeks old. 

u. of M. Formula 23 Gives Good 
Results 

On the basis of the many experi
ments completed in 1954 we believe 
that U. of M. Formula 23 will give 
good results when fed to pigs weaned 
at three weeks (weighing 10 pounds 
or more), provided that good maange
ment practices are followed. This 
formula will be modified as more re 
search results become available. 

U. of M. Formula 23 
pounds 

Gro und corn 31.5 
Rolled oats 20.0 
Sugar 10.0 
Soybean oil meal 16.0 
Tankage 5.5 
Dried condensed fish solubtes 2.5 
Dried skim milk 12.0 
Ste amed bone meal ..................................................................... 1.0 
Salt (trace mineralized) 0.5 
Vitamin premix' ....M • • _ • ••••_ • • • _ _ . _ ••••_ ••• _ •••••••_ •• .___ 1.0 
Antibiotic or arsonic ac idt _ _._.. .__..__ .._.... Yes 

* One pound of vita min premix conta i~ed 400 
mg . r iboflavin , 800 mg . pantothenic a cid, 1,800 
mg. niacin, 2.000 mg . cholin e, 2 mg. vitamin Bu . 
400,000 units vitamin A. a n d 200.000 units of 
vitamin 0 2. 

t Antibiotic was fe d a t a ra te of 40 grams per 
ton; a rsa nil ic a cid was fe d at a rate of 120 gra ms 
per ton . 

Three-Week Versus Eight-Week� 
Weaning� 

After various experiments had been 
completed with approximately 300 
pigs from the early 1954 spring crop, 
it was clear that three-week weaning 
w as practical. These experiments, 
however , di d not provide for a com
parison of ear ly versus eight-week 
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weaning. We used the last 24 litters 
of the spring crop to make such a 
comparison. 

The litters were divided as soon rips pn ear/II Weaningafter birth as possible and cross
switched between pairs of sows, so 
that each sow of a pair suckled one
half of her own and one-half of the 
other sow's litter. At three weeks the 
pigs nursing one sow were weaned. 
The other "li t ter " continued nursing 
the other sow until the pigs were 
eight weeks old. 

All pigs weaned at three weeks 
were fed the same feed mixtures. The 
principal mixture fed was similar to 
Formula 23 except that it contained 
5.1 per cent added fat. Approximately 
half of the pigs weaned at eight weeks 
were creep-fed the same feed mix
tures as the early weaned pigs. The 
rest of the pigs weaned at eight weeks 
were creep-fed a much simpler 
mixture. 

Simple Creep Mixture Produces 
Cheapest Gains 

All of the pigs made good gains. 
The first week of the experiment the 
pigs weaned at three weeks fell be
hind the pigs not weaned. However, 
they caught up later and reached the 
same eight-week weight as the pigs 
weaned at eight weeks. Within the 
various groups, the pigs nursing the 
sows and fed the more complex feed 
mixture made the most rapid gains 
and the most expensive gains. The 
pigs fed the simple creep mixture and 
weaned at eig ht weeks made the least 
rapid gains-but the cheapest gains . 

To find comparative costs, we used 
current fee d pr ices to figure the value 
of each formula fed . The 12 sows that 
nursed their litters for eight weeks 
gained a total of 302 pounds during 
the five-week experimental period. 
The sow gain was valued at 18 cents 
per pound and deducted from the 

Table 1. Feed Lot Data from Three Weeks to 

Eight Weeks of Age 

Age weaned 

Three weeks Eight weeks 

No. 01 pigs started ._._ 100 100 
No. 01 pigs at eight 

weeks __..•._..•__._.._. 98 100 

Average daily gain 
(pounds) _.............................. 0.77 0.78� 

Poun ds 01 leed per 
pound 01 gain 1.81 3.07 ' 

Net leed cost pe r pound 
g a in _._ __.._........ 12.6 cents n .9 cents 

* This figure includes net g ai ns 01 both sows 
a nd pigs. 
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PROP ER MANAGEMENT is essen
tial with weaning at three weeks. 

Here are some management sugges
tions based on our experience at the 
University of Minnesota. 

1. Provide comfortable, draft-free 
quarters. The most suitable tempera
tures have not been determined. We 
housed our pigs in a barn which was 
kept at ab ou t 65 0 F. and provided 
each pen of five or six p igs with a 
250-watt heat lamp. This was ade
quate for conditions prevailing in the 
winter and spring of 1954. 

P igs probably will do well even at 
lower temperatures if they are ad
justed to these temperatures gradu
ally and if the quarters are draft-free 
and dry. 

2. Limit the number of pigs in a 
pen. P igs do best, especially the first 
week, if the number in a pen is 
limited to 10 or 12 animals. Large 
numbers of newly weaned pigs in a 
single pen do not learn to eat as read
ily as smaller numbers. We even 
noted an advantage in groups of five 
or six as compared w ith 10 or 12. 
Ten pigs is a suitable number for an 
8' x 8' pen. 

3. Provide ample space. Provide at 
least 5 square feet of floor space per 
pig. More space is required by t he 
time the pigs are eight weeks old. We 
have raised to eight weeks seven p igs 
in a 4' x 8' pe n. This results in unde
sirable crowding and makes sanita
t ion difficult. 

4. Keep pens clean. Thor oughly 
clean and disinfect pens before plac
ing pigs in them. Then the pens must 
be kept clean. We have found once-a 
day cleaning satisfactory. 

5. Keep pens well bedded with 
clean bright straw. Ground corn cobs 
may be satisfactory. Pigs should be 

total feed cost for the sow-raised pigs 
(t able 1) . 

When the pigs were about nine 
weeks old they were sorted again and 
placed into eight lots on bromegrass 
pasture. There were four lots of three
week-weaned pigs and four lots of 
eight-week-weaned pigs . Four rations 
were self-fed for a period of 14 weeks. 

Tabl e 2 shows clearly that the pigs 

well insulated against potentially 
cold concrete floors. Some use a wood 
overlay but this may increase sani
tation problems. 

6. Treat scours properly. A water 
medication with a soluble antibiotic 
or arsonic acid works well. It is not 
practical to fortify pig starters with 
sufficient levels of these drugs to take 
care of all situations. Sick pigs may 
eat very little feed, but they will 
drink water when they are too sick 
to eat. Consult your veterinarian first 
when pigs become sic k . You may 
have a se rious disease that can be 
handled by your ve terinarian but 
which may get out of hand if not 
properly diagnosed and treated in its 
early stages. 

7. Provide pig-size equipment for 
the small pigs. Small self-feeders and 
water fountains are available for 
young pigs. Shallow troughs and pans 
are not satisfactory because the pigs 
get into them, waste feed, and in
crease the sanitation problem . 

8. Keep feed and water easily 
available to pigs. In one experiment 
we found that moving the location of 
the feeder about 2 feet decreased the 
time required for the pigs to learn to 
eat. A small attraction light near the 
feeder or a heat lamp in a cool build
ing will encourage the pigs to start 
eating. 

9. Provide pigs. if possible. with a 
small self-feeder in the farrowing 
stall or creep before they are weaned. 
They then will learn to eat before 
weaning, lessening the shock of early 
weaning. 

10. Pay attention to details. Early 
weaning does not require a lot of 
labor although careful attention to 
detail the first week after weaning is 
important. 

weaned at eight weeks made faster 
and more efficient gains than the pigs 
weaned at three weeks. The superi
ority of the eight-week-weaned pigs 
is apparent with each ration fed. The 
reason (or reasons) for this difference 
is not known. 

It will be noted that six pigs died 
in the three-week-weaned group. Five 

(Continued on page 7) 
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Breeding Oats for Stem ~ust ~esistanee
 

Important advances in developing better breeding stock 

that can lead to improved varieties of oats resistant to 

stem rust are being made today by the University of 

Minnesota Agricultural Experiment Station. This article 

tells how this breeding is done, the problems faced , and 

what chances it has for success. 

w. M. MYERS. F. K. S. KOO. M. B. ).\'IOORE. AND B. J. ROBERTS 

THE UNIVERSITY of Minnesota 
Agricultural Experiment St a t ion 

has dev el oped new ex peri men t al li nes 
of oats t hat sh ow great promise in the 
con t rol of dread black stem rust with 
resi st ant varieties . 

These n ew lines themselves prob
ably cann ot b e used on Minnesot a 
farms. Ho w ever, they are bein g used 
in crosses to develop n ew varieties 
resis tan t to the stem r usts w e n ow 
h ave. 

These new lines came from two 
crosses: 

1. [L andh afer x (Min do x Hajira
JoaneUe)] x Andrew 

2.� [Landhafer x (Bond- Rainbow x 
Hajira-JoaneUe)] x Cl inton 

These lines are resistant t o all 
kn ow n races of black stem r ust at 
m od erate temperatures (below 80
85 0 F .) and are resistant at highe r 
temperatures to all races except 4, 6, 
and 13. 

Behind the story of these two 
crosses are gen es called the White 
Russian, Richland, and Canadian 
fa ctors . 

For many years tw o principal types 
of s te m rust resistance were know n . 
White Russian and certain other va
rieti es were resistant to races 1, 2, 5, 

W . M. Myers is head and p rofessor and 
F. K. S. Koo is research fellow. Department of 
Agronomy and Plant Genetics; M. B. Moor e 
is ins tructor . Department of Plant Pathology 
and Agricultural Botany; and B. J. Roberts is 
USDA agent s ta tioned at the University of 
Minnesota. 

Until 1952 and. therefore . during the pe 
riod in which the combined resistance lines 
refe rr ed to here were developed. the oat 
breeding project was unde r the leadership 
of Dr. H. K. Hayes. then Chief of Division of 
Agr ono my and Plan t Gene tics and now Pro
fessor Eme ritus. 

8, 9, 10, an d 11. Richland and ce rtain 
other varieties were resistant to races 
1, 2, 3, 5, 7, 7A , and 12. It was also 
known that each of thes e typ es of re
sist ance was determined by a single 
genetic factor , sim ply call ed the 
White Ru ssian and Richland factors . 

Together these two facto rs control 
r es istance to all known races except 
4, 6, and 13. These la tter three h ave 
not been of major im portan ce . Unfor
tunatel y until r ecently no one has 
be en able to combine these two types 
of r esist an ce in a single variety. A 
cross between v arieties car ry ing the 
White Russian and Richland fact ors 
a lways resulted in t ru e b reed ing lin es 
with on e or the other type of r esist
ance but not with b oth . 

Another Stem Rust Factor 

A third fac tor for ste m rust resist
an ce is found in certain selections 
from Haj ira and in hybrid lines such 
as Hajira-Joanette . This gene is com
monly called the Canadian factor . 
P lan ts ca r rying this fact or are resist
ant at m od erate temperatures to all 
known races of st em r us t except 7A. 
When such plants are grown in the 
greenhou se at temperatures of 80
85 0 F ., h ow ever , they a re susceptible 
to stem rus t. Although usuall y resist 
an t in the field , they have been sus
ceptibl e in one y ear when h igher than 
normal t emperatures prevailed . 

Studies at the Minnesota Agricul
tural Experiment Station have shown 
that the Canadian factor was in 
herited independently of the White 
Russian and Richland factors. Conse
qently it could be combined with 
either of them in homozygous lines. 

This was done, combin ing the Whit e 
Russian and Canadian factors in a 
cross of Mindo x Hajira-J oanette and 
the Rich land and Canadian facto rs 
in a cross or Bond-Rainbow x Haj ira
J oanette. Subsequently , l in es sel ected 
fr om these two crosses were crossed 
with Landhafer to combine crown 
rust and stem rust resistance. 

New Crosses Made 

The next s tep, made to obtain im 
proved agronomic characters, was 
taken in 1950 . Selections from Land
hafer x (Min do x H a j ir a-J oanette ) 
and Landhafer x (Bond-Rainbow x 
Hajira-Joanette) were crossed with 
Andrew and Clinton , respectively. In 
1951 , third generation (F :l ) lines from 
these crosses were tested in the field 
to an epidemic of st em rust involving 
both races 7 and 8. 

Some of the plants stood up well to 
this onslaught. It was assumed that 
these resistant plants carried the 
Canadian factor which causes, w ith 
moderate temperatures, resistance to 
both races 7 and 8. In addition som e 
of these resistant plants w ere ex
pe cted to have the White Ru ssian fac
tor and others the Richland factor 
inherited from on e of their parents. 

To see if the Whit e Russian and 
Richland factors were presen t , seed
lings of four th generation (F 4 ) li nes 
from selected F:j plants were grown 
in� the greenhouse and subjected to 
temperatures of 80-85 0 F . after inocu
lat ion with race 8 an d race 7. At 
that temperature, the tested plants 
would be resistant to race 8 only if 
they carried the White Russian fac
to r and resistant to race 7 onl y if 
they carried the Richland factor. 

Two Lines Resist Races 7 and 8 

Because of ea rli er indications that 
the two fa ctors could not be com
bined, F 4 lines res ist an t to both races 
7 and 8 were not expected. Surpris
in gly, two F4 lines breed true for re
sistance both to race 7 and 8. Several 
others bred t rue for resistance to one 
race and segregated for resistance to 
the other. What had previously been 
considered impossible had now been 
accomplished-the Whit e Russian and 

MINNES OTA F ARM AN D HOM E SCIENCE 



Richland factors had been combined 
in a true breeding line. MINlAND-A New OatVariety

Subsequent studies of crosses of 
the se lines with Gopher, Clinton, and 
Andrew have shown that these two 
factors ar e linked in the new lines 
derived from [Landhafer x (Mindo x 
Hajira-Joanette)] x Andrew, wi th 
probably les s than 1 per cent of 
crossing-over . Th is means that in 
crosses involving these "combined re
sistance" lines, the White Russian and 
Richland factors will be transmitted 
to the progenies essentially like a 
single factor . 

As pointed ou t before, the Wh it e 
Russian and Richland factors to
gether produc e resistance at both 
moderate and high temperatures to 
races 1, 2, 3, 5, 7, 7A, 8, 9, 10, 11, and 
12, i.e., t o all known races except 4, 
6, and 13. The new lines also carry 
the Canadian factor, p rov id ing resist
ance at moderate temperatures to 
these latter races, 4, 6, and 13, as well 
as all other races of stem rust ex cept 
7A. 

It may seem f rom these develop
ments that we should no longer suf
fe r losses from epidemics of stem 
rust of oats. It is hoped that this will 
be the case. However, it is entirely 
possible that new races of rust may 
de velop. T hese may be capable of at
tacking even variet ies in which these 
three diff erent kinds of resistance are 
combined. 

Rust Fungi Vary 

The rust fungi , themselves, a r e 
var iable, and it is possible that new 
races may appear in North America 
in anyone of three ways: by hybridi
zation between present races on the 
barberry bush (the alternate host), 
by infestation from other parts of the 
world, or perhaps by mutation f rom 
present races. 

Nevertheless. these new lines 
are the greatest advance yet 
made in development of oats with 
stem rust resistance. 

These new lines ar e probably not, 
themselves, good enough in yield, 
grain quality , and other ch aracteris
tics to make them suitable as recom
mended varieties to grow on your 
farm. They are, however, extremely 
valuable as parental m aterial for the 
development of new varieties that can 
be recommended. Ac tually they have 
already been used in extensive 
crosses for this purpose. 
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Minland was developed from some of the early experimental materials 
referred to in the preceding article on oat breeding. While Minland has 
more rust resistance than other varieties now on the market. it does not 
have as much of the combined resistance to rusts as is found in the new 
lines. 

MINLAND, a new variety of oats, 
has been developed and re

leased by the University of Minne
sota's Agricultural Experiment Sta
tion. 

This new oat var ie ty was devel
oped from a cross of Landhafer x 
(Mindo x Hajira-Joanette) made in 
1946. It has Landhafer's resistance to 
all races of crown rust now prevalent 
in North America. 

Minland is the latest in a series of 
oat varieties developed by the Uni
versity and now on its recommended 
list. The others are Mindo and Bonda, 
released an d placed on the recom
mended lis t in 1945, and Andrew, 
added in 1947. 

Minland is resistant at moderate 
temperatures-less than 80 to 85 de
grees-to all races of stem rust ex
cept 7A, no t prevalent at present. It 
is also resistant at both moderate and 
high temperatures to stem rust races 
1, 2, 5, 8, 9, 10, and 11. Minland is the 
only oat variety, of which seed is 
available , that has such combined re
sistance to c rown and stem rust. It is 
also r es ist an t to smuts. 

Limited supplies of foundat ion an d 
registered Minland seed will be dis
tributed to registered and certified 
seed growers through the usual 
county allotment and distribution 
system. Seed will not, however, be 
available at the Agricultural Experi
ment Station for direct distribution 
to growers. 

In three years of tests at the Uni
versity's Insti tute of Agriculture in 
St. Paul, Minland has yielded slightly 
more, on the average, than Andrew, 
about 16 bushels per acre more than 
Gopher, an d 18 bushels more t han 
Clinton. In two years of tests' at four 
locations, Min land averaged about 
the same in yield as Andrew and 
yielded 15 bushels per acre higher 
than Gopher, Clinton, and Clintafe. 

Minland is an early variety, essen
tially like Andrew in maturity. It is 
also similar to Andrew in plant 
height and average seed size . It is 
lower in bushel weight, however, 
weighing about as much as Clintafe. 
Minland has been superior to Clinton, 
Clintafe, and Andrew in lodging re
sistance. 

More About Early Weaning of Pigs� 
(Continued from page 5) 

of these deaths were due to erysipe
las; the death of the sixth was d ue ap 
parently to a weak heart. One pig in 
the eight-week group died af ter a 
short fight w ith another pig after go
ing on pasture. 

Three-week weaning of pigs is 
practical when good man agem ent 
practices are followed and when rea
sonably good facilities are available . 
However, we have not yet succeeded 
in producing market pigs at lower 
cost by this method of management. 

Tabl e 2. Feed Lol Dolo on Pig s from 9 Weeks 10 23 Weeks of Age 

Average da ily ga in Fee d per lOa lbs. gain 
for pigs wean e d at for pig s weane d at 

Thr ee Eig h t 
Ration fed weeks w eeks 

I 
2 
3 
4 

. 1.42 
1.42 
1.44 
1.54 

340 
347 
334 
339 

Average all ralions 
No. of pigs ma rk eted 
Fe ed co st per lOa Ibs . gain 

.. _............... 

_ 

1.45 
94 

340 

511 .90 
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rite eltttrelt in tlte Jettrallrinpe� 
ROY G. FRANCIS, CHARLES E. RAMSEY, AND JACOB A. TOEWS 

WHAT IS HAPPENING to the 
church in the suburbs? How is 

it affected by the increasing number 
of people who change places of resi
dence and by the increasing amount 
of suburbanization? 

Since migration means a loosening 
of at least some ties, and since subur
ban living is so new to most subur
banites that we cannot yet speak of 
binding traditions, many people won
der if these two population trends 
are for good or bad. Particularly, 
many wo nder what is happening to 
the church, in the case of those who 
have moved to the suburbs. 

To answer some of the questions of 
the church in the rural-urban fringe, 
a study was conducted by the De
par tment of Rural Sociology, Univer
sity of Minnesota. Some 200 subur
banites were interviewed. 

The first fac t that strikes one is 
the reservoir of church ex perience 
upon which both the church and the 
migrant can draw . Indeed, only 15 
per cent of the total sample partici
pated in church affairs less after mi
gration than before. Further, it can 
be safely predicted that many of 
these will, ultimately, begin again to 
par t icipate in religious affairs. This 
prediction is substantiated by the 
way in which suburbanites get 
started in going to church when they 
move into a new com mun ity . 

Clearly, a recent arrival in a neigh
borhood may be formally contacted 
by a church representative or not. 
Table 1 shows the relation between 
change in participation and whether 
a formal contact is made. Note that 
there is no real difference. The dif
ferences which seem to exist are 
sheer accidents, due m ainly to the 
fact that a sample rather than the 
whole suburb was studied. 

This does not mean that contacts 
are unimportant: it means, in part, 
that many migrants do not wait for 

Roy G. Francis is assista nt pr ofessor of 
rural sociology; Charles E. Ra ms ey is former 
assistant professor of rural sociology ; and 
Jacob A. Toew s is former 9raduate student in 
rura l sociology. 

Table I . Change in Chu rch Participation a nd 
Co nta ct Concerning Church Attendance 

Church participation 

In- De
cre a se Same crease Total 

Con tacted ............. ..... 23 101 14 138 
Not contacted .. 10 45 7 62 

Total .......... .... ......... 33 146 21 200� 

a contact to be made before partici
pating in church affairs. Instead , 
many seek out the church of their 
choice and get established in their 
neighborhood that way. 

Of the contacts that were made, 
not all led to an increase in church 
participation. Table 2, carrying some
what of an illusion, shows that if the 
contact is made by a church worker 
or a friend, church participation is 
likely to increase. Contact by the 
pastor has no appreciable effect upon 
participation. This is the illusion we 
mentioned. The pastor tends to con
tact those who have not responded 
to other contacts. 

Table 2. Change in Church Participation and� 
Type of Contact Concerning Church� 

Attendance� 

Church participation 

In- De-
Co nta cted by crease Same crease Total 

Pa stor 9 66 9 84 
Chur ch worker 15 40 5 60 
Frien d 2 2 4 

Member of a 
church 4 4 8 

Total 30 112 14 156 

Nevertheless, the significance of 
contact by someone other than a 
member of the religious hierarchy is 
important. It tends to prove to the 
migrant that he has found a home 
rather than a house to live in. Images 
and associations of a happy sort are 
re -aroused. And he responds accord
ingly. 

Once the suburbanite has begun 
again to participate in his church, the 
role of the minister changes. Now the 
visit by the pastor is of importance. 

Table 3 clearly shows that home 
visits by the pastor lends it self to 
increased participation by the subur
banite. 

Table 3. Change in Church Pa rticipation and 
Visit s in the Home by the Pastor 

Church participation 

Pastoral visits In- De· 
in the home crease Same cre ase Total 

No visits 9 78 9 96 
Some visits 24 68 12 104 

Tota l .... .... 33 146 21 200 

This does not mean that the influ
ence of his friends is now of no im
portance. Instead, the data indicates 
that the longer a person resides in 
the community, and hence the 
stronger his roots are, the greater 
his participation in church affairs . 
This suggests that the church is truly 
an integral part of both the indi
vidual 's behavior and that of his 
culture. 

Man is influenced by his fellows, 
and, in turn, influences the behavior 
of others. If this argument is sound 
then we ought to expect that the be 
havior of those most dear to him will 
influence his behavior the most. Ac
cordingly, we would expect that as 
one's mate changes in ch urch partici
pation so will he . Table 4 proves this 
to be true. 

Table 4. Change in Church Participation of� 
One Mate a s An ec ted by Change in the� 

Church Participation of the Other� 

Male pa rticip a tion 

Female par In- De
ticipation crease Sa me crease Tota l 

Increase ......_............ .. 10 7 I 10� 
Same _................-.. 4 64 3 71� 
Decrease ....-..-............ 1 4 6 11� 

Total ........ .........-.._-.. 15 75 10 100� 

If, after moving to a new place of 
residence, one 's w ife goes to church 
more often than before, then the hus

(Continued on page 13) 
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..How 1)0 lnrmers ~espoHd to lite 

Corn Allotment Program? 
GEORGE A. POND 

W
HAT DO SO UTHERN Minne
sota farmers think of the corn 

allotment program? How many com
plied and how many did not? Why did 
some comply with the program and 
others ignore it? 

Mailed quest ionn aires sent to 350 
members of the Southeastern and 
Southwestern Farm Management As
sociations supply some of the answers. 
Two hundred ninety-one usable re
plies were received. 

In general, these men were oper
ating farms typical of the area al
though the farms were generally 
larger than the average and also 
somewhat more productive. However, 
the range in responses to the program 
probably does not differ materially 
from what would have been received 
from a r andom sample of corn pro
ducers in the same counties. 

A little over one-third of these 
farmers reported that they were com
plying with the 1954 program. In the 
southeastern counties 28 per cent 
were com plyin g. In the southwestern 
counties where corn occupies a large 
pe rcentage of the crop land and where 
it is an impor t an t cash crop on many 
farms compliance was 48 per cent . 
The principal reasons given for com
pliance with the program were: 

1.� To insure a good price for sur
plus corn . 

2. To cooperate in government pro
grams for agriculture. 

3.� The allotment happened to fit 
the acreage planned for 1954. 

4.� It will be p ro fit able to seal the 
corn raised and buy " f ree corn" 
fo r feeding. 

The principal reasons for not com
plying were: 

1.� All or most of the corn grown is 
fed to livestock. 

George A. Pond is professor of agricul 
tural e conomics . 
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Corn Is the most important single crop on Minnesota fa rms. 

2.� Allotments do not fit the pres
ent cropping program. 

3.� The cropping history of the farm 
resulted in too sm all an allot
ment. 

4.� The individual did not believe 
in the present control program. 

There was little difference in size 
or earnings between the group of 
farmers complying and those not com
plying. Those who elected to com ply 
were men whose corn sales in 1953 
were more than double that of those 
not complying. Naturally farmers 
who sell their corn are more inter
ested in price supporting measures 
than those who feed their crop. 

Reduced Acreage 10 Per Cent 

The net effect of the program was a 
reduction of 10 per cent in the acre
age of corn grown on these farms 
as compared with what it would have 
been had there been no program. A 
reduction of 10 per cent in acreage 
does not, however, necessarily indi
cate a 10 per cent decrease in cor n 
produced. Not only is the reduced 
acreage likely to be raised on the bet
ter land but also increased use of 
commercial fertilizer may compensate 
for some of the reduction in ac res . 
Nearly half of the farmers in cluded 

in this study used more fertilizer on 
corn in 1954 than in 1953, but the in
crease was no greater for those ccm
plying with their allotment than for 
those who planted their usu al acre
age. 

Soybeans was the crop most com
monly substituted for corn by those 
farmers complying with their allot
ment. Hay and oats ranked second 
and third as substitute cro ps in south
eastern Minnesota and flax and hay 
in southwestern Minnesot a. Only 14 
per cent of these farmers expected to 
make any ch an ge in their livestock 
program as the result of corn allot
ment programs. 

Most of those responding expected 
the corn allotment program to be con
tinued in 1955. About the same pro
portion as last year expected to com
ply. 

Many replies include d general com
ments on both the corn allotment pro
gram an d agricultural programs in 
general. 

Criticisms of Program 

A common criticism of the corn al
lotment program was that the allot
ment was based on past history for 
the farm and not on lan d use capa

(Continued on pa ge 13) 
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ANIMALS WITHIN ANIMALS� 
HENRY J. GRIFFITHS 

"ANIMALS WITHIN ANI
MALS"-internal parasites

today are costing American farmers 
a quarter of a billion dollars a year. 
On your farm alone this can m ean 
the price of a television set, a long
awaited trip, a new piece of small 
machinery! 

You could immediately ask why 
more is not done to control these pests 
and prevent such losses. The reason 
is largely that the parasite is insidious 
in the way it attacks. The parasite's 
life is usually a compromise between 
getting enough nourishment to main
tain and propagate itself and at the 
same time not killing, debilitating, or 
reducing the numbers of its host 
which provide it a home and free ride. 

Food of the right kind at the right 
time is all important in all animal 
societies. A dead animal is of little 
use to the adult parasite. For internal 
parasites the question of what to do 
when the animal dies is always pres
ent. In most instances, the adult para
si te is so specialized to living within 
the animal that it is unable to cope 
with such a situation. 

What Is a Parasite? 

A parasite may be de scribed as 
"one who lives in or on and at the 
expense of another"; the one harbor
ing the parasite usually is called the 
"host." 

An ideal parasitic life would be a 
harmonious state of existence be
tween a host and its parasites. Such a 
situation seldom exists. Naturally, the 
parasite wishes to do as little harm 
as possible, but even with these good 
intentions, it is rarely able to avoid 
damaging its host. 

Damage may be done by stealing the 
host's food (provided and paid for 
by the farmer) , by feeding on and 
de stroying the host 's tissues, by caus
ing mechanical obstruction, or by se
creting substances (by-products of its 
own metabolism) harmful to the host. 

Henry J. Griffi ths is professor of veterinary 
medicine. 

Examples of studies on parasites 
include the research on the liver 
fluke of sheep and cal::tle in Min
nesota. which has been in progress 
for the past two years. The distri
bution and economic importance 
of this parasite are being studied. 
Under investigation are such 
problems as finding out which 
snail acts as the intermediate 
hosf, the resistance of free infec
five forms of the fluke to drying 
and cold. and what methods of 
diagnosis may be used. 

Many Kinds of Parasites 

Parasites exist in practically all 
branches of the animal kingdom. 
They range from the minute forms 
which cause such di seases as malaria, 
coccidiosis, and Texas fever to the 
larger forms such as tapeworms. 

Species of parasites are found in 
four large grou ps within the animal 
kingdom: 

Protozoa include the single-celled 
microscopic forms . Some of these are 
responsible for important dis eases of 
man and animals, such as coccidosis, 
amoebic dysentery, and malaria. 

Arthropods include such forms as 
the insects, mites, and ticks. Many 
live on the skin and attack the host 
to suck blood for nourishment. Some, 
such as the ox warbles, bots of horses, 
and others, spend part of their life 
inside the body. Among the insects 
are mosquitoes, flies, flea s, and lic e 

Fig. 1. Tick. 

Fig. 2. Flea. 

which have adopted various types of 
parasitic habits. 

Worms make up the third and 
fourth groups. They are not related 
to the common earthworm or angle
worm. In this large group known as 
the helminths (worms) there are two 
distinct groups of parasites, round
worms and flatworms. Flatworms 
make up the groups commonly known 
as flukes and the tapeworms. 

Fig. 3. Roundworm. 

How Parasites Live 

The adult parasitic worms cannot 
live a free life; they must live as para
sites. To continue their species they 
lay hundreds of microscopic eggs. 
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Fig. 4. Tapeworm 

Fig. 5. Fluke 

These eggs do not develop in the same 
host in which t hey are laid. If they 
did, the host animal would soon be 
unable to support the large popula
tion. Instead , the eggs pass out with 
the droppings from the host animal, 
develop, and aw ait entry to another 
animal. 

Centuries ago this was difficult 
since flocks and herds roamed and 
grazed over large areas. Eggs never 
moved far from where they fell so 
their chances of be ing picked up by a 
host animal were very small. Some 
worms lay thousands of eggs daily, 
and by natural selection the more 
prolific parasites have survived and 
increased t h rough the years. 

Other life cycles developed. Flies, 
beetles, blood-sucking insects, snails, 
and slugs transported or acted as in
termediate hosts for young worms. 
Some intermediate hosts actually 
provide parasites the opportunity to 
multiply before getting back to their 
final hosts. 

Man yet is to discover all the ways 
these parasites work and live. 
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The worm parasites find their 
homes in different places (organs or 
tissues) in many different animals. 
Sometimes they go astray and fail to 
reach their desired destination. The 
greater number of the worm parasites 
live in the intestine although others 
invade the blood stream, heart, kid
ney, lungs, eyes, in fact , practically 
any organ or tissue of the body. 

Parasitism usually hits domestic 
animals harder than wild animals be
cause there is more contact between 
and concentration of animals. Where 
one blade of grass grew formerly , a 
dozen are now expected. The pasture 
burden of livestock is increased; this 
in turn builds up the parasite load 
and increase chances of infection. 
Consequently p reventive measures 
must be taken to keep the parasite 
problem under control. 

The parasite problem is an ever in
creasing one for the livestock farmer. 
Livestock is easily moved not only 
in the community but also through
out the nation and from country to 
country. Parasites move with the live
stock, bringing in new species never 
before a problem in a certain area. 
Now with international air transpor
tation, the chances of introduction of 
new parasites are greater. 

Many livestock producers are fa
miliar with the larger parasitic forms 
which they see in the droppings of 
animals. Few, however, realize there 
are a multitude of different small 
parasitic worms infecting domestic 
animals and birds. Most of these are 
less than an inch long, are colorless, 
and are extremely difficult to see. Yet 
in many cases they are much more 
harmful than the larger forms and 
are responsible for heavy losses of 
meat, growth, wool, horsepower, and 
egg production. 

Severe parasitic infections prevent 
young stock from growing properly 
and cause a general unthriftiness and 
lack of condition or finish . They are 
continually sapping the strength of 
the infected animal, making it more 
suscepti ble to the other dis eases, 
whether they be due to bacteria, vi
ruses, or malnutrition. 

Can Parasites Be Controlled? 

What can be done to control these 
parasites? Until recently few effective 
drugs were available to kill or drive 
out these parasites from the host ani
mal's body. 

Today, we are able to kill some of 
these worms by the use of drugs 
known as anthelmintics. Frequently 
the cure is too late to offset the dam
age already done, but it will stop 
further damage for the time being. 

We must remember that drugs or 
chemicals that will kill parasites may 
involve considerable danger and risk 
to the life of the host animal. The 
parasites are sometimes in a situation 
where administration of a drug would 
do more harm to the host than the 
parasite. 

Since no two parasites are exactly 
alike in structure, life cycle, mode of 
life, nutritional requirements, and 
habits, no one drug is effective against 
a large number of parasitic forms. In 
some cases, a drug may be effective 
in removing a certain group of closely 
related helminths, but, in general, a 
specific drug has to be used to com
bat a specific parasite. 

Prevention of parasites is a far bet
ter control than cure by treatment. 
To keep parasites from entering the 
body we must know what the worm 
does outside the animal body and then 
plan an attack. 

Most of these minute forms react 
in a definite manner to chemical and 
physical stimuli. Once we know what 
some of these are, we are able to alter 
or interfere with them in some way 
to stop their development. For ex
ample, in the case of a liver fluke of 
sheep or cattle, the fluke's develop
ment outside of its host is dependent 
upon a certain kind of snail which 
acts as its intermediate host. By kill
ing off the snail the disease could be 
wiped out. Many worm forms will not 
survive the severe cold of northern 
winters so in early spring, pastures 
may be free of certain parasitic forms. 
Other forms, when passed in the drop
pings of the infected animal, do not 
become infective on pasture for a 
definite time or may be killed if ex
posed to dry weather and hot sun
light. With such knowledge, preven
tion can be practiced cheaply and ef
fectively. 

Valuable practices in preventing 
parasitic infections are pasture ro
tation. mixed grazing. fencing off 
low-lying areas and swampy land. 
and the use of raised water 
troughs and well constructed feed 
racks. Drugs alone will not control 
parasites. The use of preventive 
methods together with treatment 
will give effective control. 
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UsiNg ~Ildiollctivitll to :Determine tlte 

Carry-Over Effects of Phosphate Fertilizers� 

How MU CH PHOSP HORUS of 
phosphate fertilizers remains in 

the soil in a form us able by plants? 
You can rest assured that with most 
phosphate fertilizers, some of the 
phosphorus that isn' t used by the 
crops right away stays in the soil in 
an available form for later use. This 
is particularly true for phosphate fer
tilizers such as ordinary and concen
trated superphosphate, calcium, meta
phosphate, and liquid phosphoric acid . 

We base these conclusions on the 
results we obtained using radioactive 
phosphorus in our research. Actually 
we've adapted tools of war-radio
active elements-to peacetime uses in 
agricultural research. 

Until quite recently we measured 
the residual or lasting effects of phos
phates applied to the soil by increases 
in yield or phosphorus content of 
crops or by both. Within the past 
few years, however, radioactive phos
phorus in the form of phosphate fer
tilizer has become widely available. 
This material has provided a third, 
and quite precise, means of estimat
ing the carry-over effects of phos
phate fertilizers. To explain how ra
dioactive phosphate fertilizer is ac
tually used in determining how much 
available phosphate remains in the 
soil, it will be helpful to assume that 
the plant has only two sources of 
phosphorus for growth: 

1. Soil phosphorus-Th is consists of 
soil minerals, organic phosphorus, and 
the residues of phosphate fertilizers 
applied in previous years. 

2. Phosphorus from fertilizer re
cently applied-This fertilizer may 
be applied at planting time or imme
diately before. 

If there is plenty of soil phosphorus 
in a form that the plant can use, the 
plant will not take up much of the 
recently applied fertilizer phosphorus. 
On the other hand, if there is very lit
tle available phosphorus in the soil, 
the plant will largely use phosphorus 
from the fertilizer applied at seeding 
time. 

A. C. Ca ldwell is associate professor of 
soils. 

A. C. CALDWELL 

How Radioactive Phosphorus� 
Is Used� 

Now the prob lem is to distinguish 
between the phosphorus in the plant 
that came from the fertilizer recently 
applied and the phosphorus the plant 
obtained from the soil. This is where 
radioactive phosphorus comes in . If 
some of the recently applied phospho
rus is made radioactive and the plant 
takes up any of it, the plant becomes 
radioactive. The amount of radioac
tivity is proportional to the amount 
of fertilizer phosphorus used . 

Fiq . 1. Applyinq radioactive pho sphate fer
tilizers with the seed. Ma sk a nd q loves are 
necessary for pr otection from ra dioactive du st. 

When the radioactivity of a pla nt 
has been m easu red , it is possible to 
tell accurately the amount of phos
phorus a plant takes from the soil and 
how much from the fertilizer applied 
at seeding t im e. The absorption of 
phosphorus by the plant fro m fer
tilizer has been used by Maurice Fried 
and L. A. Dean, U. S. Depar tmen t of 
Agriculture workers at Beltsville, 
Maryland, to develop a formula for 
determining the number of pounds of 
available phosphorus in the soil. 

In Minnesota, we have used radio
active phosphate fertilizer and the 
formula mentioned above to measure 
the residual effects of various sources 
of phosphate fertilizers . We applied 
these fertilizers on experimental plots 
on a Mower County fa rm and at the 
University's West Central Experi
ment Station at Morris. 

Some Phosphate Fertilizers Remain 
AvaiIable in the Soil 

Some of the different sources of 
phosphate fe rtilizer used in the 
Mower County experiments were or 
dinary and concentrated superphos
phate, calcium metaphosphate, liquid 
phosphoric acid, and rock phosphate. 

We found that plots to whi~h 1,200 
pounds per acre of superphosphate 
had been applied had twice as much 
available phosphorus as plots which 
had received 3,000 pounds per acre of 
rock phosphate. As a matter of fact, 
soils to which rock phosphate ha d 
been ap plied apparently had no more 
available phosphorus t han soils whic h 
had received no fe rtilizer. 

Liquid phosphoric acid and calcium 
metaphosphate had about the same 
residual availability in the soil as su
perphosphate. 

From our knowledge of the y ield of 
crops from these plots, the phosphorus 
content of the plants, and the amount 
of fertilizer phosphorus that is still 
available, we ca n calculate how effi
ciently the phosphate fertilizers were 
used. It was found, for example, that 
about 50 per cent of the superphos
phate applied had either been used 
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by the crop or was still in a form in 
the soil usable by plants . 

Experiments a t the West Central 
Experiment Sta t ion showed that long 
continued use of superphosphate and 
barnyard manure had built up con
siderable phosphorus in the soil. Soils 
which had received a combination of 

Farmers' Response to Corn Allotment 
(Continued f r om pa g e 9) 

bility. Many respondents seemed to 
consider "soil conservation" as a ma
jor objective. These critics may have 
overlooked the fact that the kind of 
soil conservation they suggest might, 
in the long run, aggravate the surplus 
situation rather than remedy it . 

Some Favor Flexible Supports 

Of those commenting on price sup
ports 49 favored flex ible supports and 
9 favored rigid supports. 

There "'were a number of sugges
tions that price supports should be on 
a "disaster insurance" basis. In other 
words they should be low enough to 
protect the farmer in case of violent 
price depressions but not high enough 
to induce burdensome surpluses. 
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On the other hand , some farmers 
felt that corn should be supported 
at a high level-90 to 100 per cent of 
parity since the farmers costs were 
on a high level. They also doubted 
that a lower price would either stimu
late the demand for corn or discour
age product ion . 

In general, there was some appre
hension about agriculture's growing 
dependence on government aid. As 
one farner put it, " I think we need a 
government program, but I am op
posed to the present high support 
guarantee . ... It takes the respon
sibility off the shoulders of the 
farmer . . . . I think we should be 
given an opportunity but not guaran
teed security. The more government 
help we have the more we expect." 

Fig. 2 (left). Checking the Fig . 3 (a bov e). Checking the 
ra dioa ctivity of the soil after ra d ioactivity of a harve sted 
fertilizer application . plant. 

superphosphate and manure had the 
greatest amounts of available phos
phorus. Soils to which only rock 
phosphate had been applied had little 
more available phosphorus than those 
which had received no fertilizer at all. 

And so. once more. fundamental re
search. which at the first glance might 

have appeared to have no practical 
application. has provided a means of 
solving a very practical problem. 
Basic investigations in to the nature of 
the atom and its energy relationships 
have led to widespread use of a radio
active element. phosphorus. which has 
helped answer the question. " How 
much phosphorus in a phosphate fer
tilizer remains available to plants in 
the soil?" 

eltllrclt in J<lIra/lrinpe 
(Con ti n ued from page 8) 

band (or vice versa) will go to church 
more often. 

In short, those who "view with 
alarm" seem to be mistaken. The re
lig ious experience runs too deep in 
America to be rooted out by a mere 
shift in residence. Then, too, the in
stitution itself takes steps to insure 
continuity of its existence. 

The factors to stimulate and re 
inforce church participation are not 
lost in migration. They exist and 
grow in the people themselves. This 
might be due to the fact that one of 
the needs of humans satisfied by re 
ligious experience exists in the peo
ple themselves. 
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Importance of DRAIN TILE TESTING� 
P. W. MANSON 

M INNESOTA FARMERS in 1955 
will buy over 40,000,000 fe et 

(roughly 8,000 miles) of farm drain 
tile. This represents an investment of 
some 10 to 15 million dollars for sub
surface drainage. 

Actually the quality of the drain 
tile you buy may determine if your 
drainage system will give sat isfatcory 
service for 10 years, or les s, or for 50 
to 100 years, or more. It would be 
extremely poor economy to select low 
grade tile just because it is a cent or 
two cheaper per foot of length. 

Tile tests, conducted by the Univer
sity of Minnesota or by other testing 
laboratories, will show you whether 
or not the tile you buy have been 
manufactured according to high 
standards. 

Since 1921, the Minnesota Legisla
ture has appropriated funds to help 
support a research program at the 
Institute of Agriculture, University 
of Minnesota, to improve the durabil
ity of drain tile. A small part of these 
funds has been used for the Minne
sot a drain til e testing program that 
helps you select high quality tile. 

Buying Tile 

For ordinary soil exposures where 
there is not an abundance of soil acids 
(pH of 6 or lower) or where the soil, 
or soil water, does not contain too 
much magnesium or sodium sulfates 
(not in excess of 3,000 ppm), either 
clay or concrete drain tile of "Stand
ard Quality" can be used without any 
special precautions. 

Clay tile are not affected by acid 
or alkali action. However, poor qual
ity clay tile may fa il from freezing 
and thawing action if they are placed 
at shallow depths (2.5 feet or less) or 
if they are left on the ground during 
the winter before installation. 

Concrete tile are but little affected 
by freezing and thawing action. How
ever, concrete tile are affected by 
strongly acid or alkali soils so cer
tain manufacturing precautions 
should be followed if the tile are used 
in these soils. 

P. W. Manson is professor of agricultural 
engineering. 

As a result of laboratory and field studies. today we have national 

specifications set up by the American Society for Testing Materials 

for gauging the quality of tile. These specificalions are based 

on absorption and crushinq-strength tests. This article does not 

explain how tile are tested. but it does point out conclusions that 

will help you buy sound quality Iile. 

Consult Drainage Engineer 

When drain tile are placed in deep 
and wide trenches, the tile must be 
strong enough to withstand the heavy 
load. A reliable drainage engineer can 
answer questions relative to any un
usual exposure condition and can 
recommend th e kind and quality of 
tile best su ited for the job. 

Never buy tile that do not at least 
meet "St and ard Quality" specifica
tion . It is poor practice to deal with 
a tile manufacturer- who does not 
have his product regularly tested and 
th e results posted . Examine the manu
facturer's test she ets and note what 
quality tile are being manufactured. 
Reject all drain tile that do not meet 
the "Standard Quality" specifications. 

If the drain tile have been tested 
by the Agricultural Engineering De
partment, Institute of Agriculture, 
University of Minnesota, test sum
mary show n here will appear in the 
lower right-hand corner. A check 

mark on this form will indicate the 
tile quality. 

TILE OF THIS LOT TESTED 

Below "Standard Quality" 
"Standard Quality" 
"Extr a Quality" ..... 

Be sure that the tile tested are 'of 
"Standard Quality" or "Extra Qual
ity" and not below "Standard eual
ity," All testing laboratories will indi
cate the quality of th e tile tested. 

Since but few clay tile are manu
factured in Minnesota, most of our 
drain tile are concrete. During 1954, 
many Minnesota concrete drain til e 
manufacturers affiliated themselves 
with a national organization known 
as the "American Concrete Agricul
tural Pipe Association." To become 
and remain a member of this organi
zation in Minnesota, the manufacturer 
must be producing tile of at least 

(Con ti n u ed on page 17) 

A section of well made concrete tile. Note abundance of coarse rock (left) and water marks on 
the outside (riqht). 
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Minnesota Introduces Two New 

eltrllSOlttltemulI1s� 
ROBERT A. PHILLIPS AND RICHARD E. WIDMER 

Two NEW garden chrysanthemums have been developed by 
the University of Minnesota and will be available this spring. 

The two 1955 introductions-Wenonah and Vulcan-bring to 
30 the number of varieties of garden chrysanthemums that have 
been introduced by the University since 1941. 

Until 1941 there were very few chrysanthemums that bloomed 
successfully in gardens in Minnesota, and these were inferior 
varieties that could not be depended upon because of their late 
flowering habit. Autumn frosts, which came early in the north, 
usually killed the buds or the flowers before they could be 
enjoyed. 

Therefore, before 1941 very few Minnesota gardeners at
tempted to grow chrysanthemums. Now, however, the garden 
chrysanthemum has become one of the most popular of all the 
plants that can be grown in our state because of the develop
ment of early flowering varieties with high quality blooms by 
horticulturists and plant breeders. 

Wenonah 

Wenonah, the earliest flowering of the Un iversity of Minne
sota line of chrysanthemums, is a medium-tall plant bearing 
light lavender blooms averaging 214 inches in diameter. 

Blossoming starts in early August and continues uninterrupted 
until hard frost kills all blooms. The continual display of color 
is due to the long lasting quality of the flowers, as well as the 
production of new clusters of blooms in midseason. Clean foliage Wenonah. one of the two new chrysanthemum varieties de
is topped by a uniform crop of fully double flowers borne on veloped at the University of Minnesota. 

sturdy stems, making this plant suit
able for cut flower purposes as well as 

Other Varieties varieties best suited to the clim at ic a garden subject. 
conditions of the upper midwest, thePlant spread is approximately 15 Of the 28 chrysanthemum varieties varieties Butterball, Chippewa, Deeinches. An outstanding feature of this introduced by the University of Min Dee Ahrens, Dr. Longley, Purpleplant is its ability to survive adverse nesota from 1941 through 1952 , some Star, Glacier, Redgold, and Violet areweather conditions, such as high tem have remained popular indefinitely grown on a fairly wide scale in otherperatures, wind, an d rain. and others have been replaced by parts of the country.

later, more improved types . Brief descriptions of the most pop
Vulcan Although the University breeding ular University of Minnesota varieties 

program has attempted to produce are shown in the table.
Vulcan brings a solid red garden 

chrysanthemum to the University line Preferred Minnesota Chrysanthemums
for the first time. The double flowers 
are 211z to 2% inches in diameter. Plant 

Variety Color height' Time of bloomtStraight, flat petals provide a maxi
mum display of flowers which are Butterball Lemon-chrome Low Early 

Chippewa Aster-purple Tall Midseason to lat e especially well adapted for use as cut 
Dee Dee Ahrens White Medium Midseason 

flowers . Dr. Longley Bright rose-pink Medium Early to midseason 
In full sun the plants reach a height Glacier White Medium Early 

Harvest Bronze Apricot-bronze to straw-yellow Low Earlyof 1V2 feet and a spread of 2 feet. In 
Maroon 'n Gold Bright dark red and gold Low Earlythe garden, Vulcan should be placed Moonlight White. pale yellow center Medium Midseason 

in the middle of the flower border. Prairie Sunset Bright rose-pink and gold Medium Early 
Flowering begins in mid-August Purple Star Bright dahlia-purple Medium Medium 

Redgold Bright reddish-bronze Medium Earlyand continues until heavy frost . 
Silver Pink Silvery lavender-pink Medium Early to midseason

Healthy, clean foliage adds to the at Violet Purple Low Midseason 
tractiveness of the plants. 

• Low-up to 12 inches; medium-12 to 18 inches; tall-over 18 inches. These measurements refer 
to plants properly spaced and grown in lull sun . 

Robert A. Phillips is assistant professor and t Early-starts blooming belore September I : midseason-starts blooming September I to 15
Richard E. Widmer is instructor in horticulture. late-September 15 on . . 
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BARLEY STRIPEI Wlt,i do tltese diseases� 
NET BLOTCH r U 
SPOT BLOTCH I varu over tlteuears? 

BARLEY IS ONE of ou r m ost valu
. ab le sm all grains, but like other 

cro ps it is sub ject to many diseases. 
Not on ly do dis eases cause tremend
ous losse s in yield and quality of the 
grain but also they are chiefly respon
sible for p ronounced shi fts in barley 
product ion . 

Du ring the pas t 20 years, Helmin
thosporium blights have been among 
the major dis eases of barley in Min ne
sota. Three species of He lrninthospo
ri um ar e involved: Helminthosporium 
gramineum (barl ey stripe), H . teres (net 
blotch ), an d H. sat ivum (spot blotch). 

Barley Stripe 

About 30 ye ars ago barley stripe 
was one of the major diseases of bar
le y in Minnesota, but today it is of 
m inor import ance. Why? Because the 
var iet ies of barley commonly grown 
30 years ago w ere ve ry susceptible to 
the stripe organism. In addition, the 
fungicides available then either did 

Fig. 1. Barley stripe. Ea rly symptoms are 
chlorotic stripes which late r become brown. 
The lea ves d ie. then split and fray. 

J. J. CHRISTENSEN AND LEON WOOD 

Fig. 2. Premature ripening and extreme lod g ing of Barbless barley (cen te r) due to heavy infec
tion of the spot blotch fungus . The fungus often rots the stern , nodes. a nd roots of the plant and 
blights or discolors the seed. 

not give effective control or the treat
ments were too hard to apply. 

Now ou r commercially grown va
r iet ies are resist an t to most of the 
races of the st r ipe fungus. Further
more, be cause the fu ngus is carried 
on or in the outer surface of the ker
nel , it can easily be controlled by 
seed t r ea tment with an organ ic mer
cury compou nd. 

Net Blotch 

Although net blotch was present 
in Minnesota for more than 50 years, 
it never really became dest r ucti ve un
til 1951. Until then it was considered 
a minor disease of barley in the Up 
per Mississippi Valley. Why? Because 
the varieties grown were re sistant to 
this fungus di sease. 

In 1949 the varie ty, Moore, very 
susceptible to net blotch, was intro
duced here. By 1951 it was grown 
commonly in Minnesota. In that year 
there were per iods of cool and humid 
weather wh ich were very conductive 
to the development of net blotch. 

J. J. Chr istensen is professo r and hea d. De· 
pa rtment of Plant Pa tho logy and Botany. a nd 
Leon Wood is research a ssist a nt in the same 
department. 

The r esult was a terrific epidemic of 
net blotch over all of Minnesota, ex
tending into North and Sou th Da 
kota and Iowa. 

Although Moore was not a good 
malting barley, its production in
creased rapidly during 1950 and 1951, 
chiefly because it was a new variety 
and a fairly high yielder. However , 
the epidemic of Helm inthosporium 
net blotch in 1951 discou raged plant
ing of th is variety in Minnesota. 

Net blotch can be controlled 
only by growing resistant va
rieties and not by seed treatment. 

Spot Blotch 

At presen t the most destructive dis
ease of barley in Minnesota is a Hel
m inthosporiu m blight often refe rred 
to as " spot blotch." However , the 
sam e fungus also causes seedling 
blight, root and stem rot, and head 
and kernel blight. In many years thi s 
disease cuts yields 5 to 10 per cent. 
In some years epidemics may cu t 
yields up to 25 to 35 per cent. Some
times there may be much greater 
loss es in local areas, especially to in
dividual growers. 
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In 1943 and 1944, pr incipally be
cause of the diseases caused by Hel
minthospor ium, barley production 
dropped from about 50,000,000 to 
13,000,000 bush els and yield per acre 
decreased from 29 bushels to ab ou t 
18. Ag ain in 1953 spo t bl otch was par
ticularly destructive to Kindred bar
ley in certain parts of Minnesota and 
North Dakota. 

The Helminthosporium organisms 
are not stat ic ; they mutate and hy
br id ize just like higher pl ants. Ea ch 
species of Helm in th ospor ium, li ke the 
stem rust of cereals, consists of many 
dist inct parasitic races (st r ains) that 
vary greatly in their prevalence and 
virulence on d ifferent varieties of 
barley. Thus, a variety of barley may 
be re sistant to one race but com
pletely suscept ible 'to another and vice 
versa. 

There m ay be population sh ift s in 
the prevale nce of r aces just like there 
are shifts in the gr owing of new va
rieties of barley among growers. 
Thus, varieties li ke Velvet, Glabron, 
and Barbless were either resistant or 
moderately r es istan t to spot blotch 
when they were rel eased to the grow
ers. Now they are completely suscep
ti ble to certain races of the fungus. 
These sh ifts in the populations of 
fungi that cause plant disease are of 
vi tal inter est to both growers and re
search workers because they help to 
ex plain why it is d ifficult to de velop 

varieties of plants that remain per
manently resistant to a given disease 
or group of diseases. 

Naturally if a new race of a fungus 
ca n attack a so-called resi stant va
riety, the chances are good that the 
new race will multiply r apidly the 
more extensively this variety is 
grown. Consequently a new variety 
may appear to lose its re sistance to 
spot blotch. However, the los s of re
sist ance is due to the introduction or 
development of a new race or races 
of the fungus and not to a genetic 
ch an ge in the var iety of barley. 

In 1953 root rot, st em ro t, and spot 
blotch, all caused by He1minthospo
num sativum, were destructive on 
Kindred barley in many fields in Min
nesota, North Dakota, and other 
states. In some fields the potential 
yields were cut in half. In 1954 con
ditions were not favorable to the de
velopment of Helminthosporium 
blight excep t in local areas where the 
di sease was again ve r y destructive. 

Experimental tests m ade in the 
greenhouse and field on the St. Paul 
campus of the University of Minne
sota proved that there are races of 
the spot blotch fungus that can at
tack Kindred readily. Althoug h K in 
dred is r esistan t to most of these 
ra ces, it is extremely su sceptible to 
others . 

An increase in the prevalence and 
distribution of races of H. sativum 

More About Drain Tile Testing� 
(Continued from page 14) 

"Standard Quality" and must have 
tile te sted in accordance with pro
cedures as r ecommende d for Minne
sota by the following three agencies: 
Agricul tu ral Conservation P rog ram 
(A.C.P. ), So il Conservation Servic e 
(S.C.S.), and the Department of Ag ri
cultural Engineering at the Institute 
of Agriculture. Generally, a concrete 
drain tile plant that is a member of 
the association is endeavoring to pro
du ce only high quality drain tile. 

The figure shows the appearance 
of a sect ion of well made concrete 
t ile. The coarse par t icles and the 
somewhat rough texture are indica
tive of high quality conc rete tile. 

Under the 1954 Ag ricultural Con
servation P rogram, no farmer was 
eligible for tile drainage payments 

VOL. XII, No.2-FEBRUARY 1955 

unless the tile he used met A. S.T.M. 
"Standard Quality" specifications. 
The 1955 Agricultural Conservation 
Program does not specifically include 
drainage in the over-all Minnesota 
program, but individual counties may 
request that farm drainage be in 
cluded. If you are in a locality that 
includes drainage payments in the 
Agricultural Conservation Program, 
make certain that the tile purchased 
meets "Standard Quality" to qualify 
for drainage payments. 

If you are interested in the manu
factu r ing st eps and the ingredients 
necessary to the making of high qual
ity concrete d rain tile, write the Bul
letin Room , Institute of Agriculture, 
Unive rsity of Minnesota, St. Paull , 
for Station Bulletin 426, "Mak ing 
Durable Concrete Drain Tile." 

Fiq . 3. Spo t blotch. Nume rou s small sp ots qrow 
toqether to form larqe blo tches. 

tha t can attack Kindred would be ex
tremely disastrous to the growers and 
to? the malting industry . K indred is 
now grown on over 95 per cent of 
the barley acreage in Minnesota. If 
en vironmen tal conditi ons favo rable 
to the sp read and development of this 
disease should prev ail th roughout the 
state an epidemic of blight as sev ere 
as, or even worse than, those of 1943 
and 1944 could develop. 

Resistant Varieties 

Since spot blotch cannot be con
trolled except by the grow ing of re
sistant varieties, the Un iversity of 
Minnesota Experiment Station is en 
deavoring to develop varieties of bar
ley r esistant to this disease. 

Each year the Department of Plant 
Pathology and Botany and the De
partment of Agronomy and Plant 
Genetics test hundreds of varieties 
and hybrid lines of barley to the races 
of Helminthosporium that are preva
lent in the Upper Mississippi Valley. 
Most of these lines and variet ies of 
barley are di scarded because of their 
sus ceptib ili ty to one or m ore races of 
the spot blotch fungus. Certain of 
these lines, however, show con sid er
able promise and will be tested fur
ther for di sease react ion , y ielding 
ab ility, and ot her agronomic char
acters. 
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What Shall I Plant 19551� 
Here are the crop varieties recommended by the Minnesota Agricultural� 

Is it adapted? 

Is it pure? 

THESE are the two big questions to 
as k in selecting crop varieties for 

1955. And to help you get the an
swers to these two big questions, each 
ye ar th e University of Minnesota 
agronomists conduct te sts on many 
varieties and then re port the findings 
to you. Som e crops are recommend
ed- some are not . 

Fora variety to ear n a place on the 
recommended list, it must hav e been 
found to be adapted in Minnesota and 
must have proved su pe ri or to other 
varieties in com parat ive tests . Except 
for unusual circum st ances, a variety 
must be test ed in Minnesota at least 
three years before it is considered for 
r ecommendation. 

1 he li st of recommended varietie s 
is determined each year at the Minne
sota Agricultural Experiment Station 
Crops Conference by members of the 
Dep artments of Agronomy and Plant 
Genetics, Plant Pathology and Bot
any, Ag ri cultural Biochemist ry, En
tom ology and Economic Zoology, and 
Soil s ; r epresentatives of th e Agricul
tural Exten sion Service; superi n tend
ents and agronom ists of the branch 
ex per im en t stations; and representa
ti ves of the Minnesota Crop Improve
ment Association. 

Seed Should Be Certified 

Fo r best results, seed must also be 
"cer t ified. " That m eans that it is the 
variety it sa ys it is , it contains no 
harmful w eeds, and its quality is 
high. It is a wise farmer who plants 
cer t ified seed of a recommended 
var iety. 

Naturally, planting such seed does 
not guarantee top y ields . The farmer 
must follow through with good fa rm
ing practices. Some of these are (1) 
treating the seed, (2) preparing a 
good firm seedbed, (3) fe rtil izing, (4) 

E. H. Jense n is extension agronomist. 

Experiment Station 
E. H. JENSEN 

planting a t the right time, (5) using 
the r ight amount of seed, (6) control
ling we ed s, and (7) avoiding harvest 
losses. Let one of these practices go 
and you risk the benefit that comes 
from all the others. 

But remember-in order to get top 
yields, you must start with the best 
seed av ailable. The following is a list 
of the recommended varieties and the 
changes made from the 1954 recom
mendations. 

Oats 

In 1954 races 7 and 8 of stem rust 
made a full-front attack on the oat 
crop in Minnesota. Since the losses 
due to race 7 were greater than those 
from race 8, varieties resist an t to 
race 7 of stem rust yielded more than 
th ose resistant to race 8. Ajax , An
drew, Branch, and Mo. 0 -205 are rec
ommended varieties resist ant to race 
7 of stem rust. Bonda, Clintafe, Clin
ton, James (h ull -less), and Minda
also recommended varieties-are re
sist ant to race 8. Of this group of 
recommended varieties only Clintafe 
is resistant to crown rust. 

Minland has recently been added 
to the recommended list (see page 7). 

Shelby was removed from the rec
ommended list because it is extreme
ly suscept ible to race 7 of stem rust. 
In recent trials this variety yielded 
considerably lower than the other 
recommended varieties . 

Spring Wheat 

Bread Wheal-The recommended 
varieties a re Le e, Rushmore, and Sel
kirk. Selkirk was added to the rec
ommended list because this var iety 
is moderatel y resistant to all types of 
stem and leaf rust and because it has 
more resistance to stem rust race 15B 
than any other recommended variety. 
Consequently it yielded better than 
Lee or Rushmore in 1953 and 1954. 

Mida was removed from the r ec
ommended list because it was found 
to be ex t r emely su sceptible to r ace 
15B of stem rust. It yields much les s 

than Rushmore and Lee when r ace 
15B of stem rust attacks. 

Willet was removed from the rec
ommended li st because it lacked im
po rtant milling and baking qualities 
that hard re d spr ing wheat normally 
has . In pa rticular, the dough had poor 
handling quality and a shor t mixing 
t im e associated with a mixing toler
ance too sho r t for the commercial 
baker. Also some difficulty was met 
in milling the wheat. 

Hard red spring wheats now bring 
more money in domestic and world 
markets, primarily because of their 
superior do ugh-m aki ng qualities. 
Widespread production of a variety 
like Willet may seriously damage this 
reputation and cut the p remiums paid 
for hard r ed spring wheats. Becau se 
of this, the farmers of the area would 
lose more over a period of time than 
th ey would gain in the imme d iate 
futu re if this variety were released . 

Durum Wheal-Carleton , Mindum, 
and Stewart a re recommended. How
ever, none is re sistant to th e ste m 
rus t which has been damaging durum 
wh eats in recent years. 

Winter Wheat 
Minter and Minturki are recom

mended . 
Barley 

The recommended varieties are 
Kindred, Montcalm, P eatland, and 
Vantage. Kindred and Montcalm are 
sa t isfactory for malting, but P eatland 
and Vantage are not. Peatland is 
ad apted to the cutover re gion of 
Minnesota and is recommended for 
feed . Vantage is a feed barley adapt
ed to all sections of Minnesota. 

Rye 

The varieties Adams and Caribou 
are recommended. Adams rye was 
adde d to the list of recommended 
varieties because it has yielded well 
in field trials. It resembles Imperial 
but has produced higher yields. Im
perial and Emerald were removed 
fr om the recommended list because 
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they were inferior to the two recom
mended varieties. 

Corn 

Minhybrids 404, 405, 406, and 505 
were removed from the recommend
ed li s t because seed of the new su
per ior Minhybrids 409 , 411, 412 , 502 , 
and 508 and AES 610 became plenti
ful. A complete list of the recom
mended corn varieties is given in Ex
tension Folder 22, " Im pro ved Varie
ties of Farm Crops. " 

Flax 

No changes were made in the list 
of recommended varieties of flax this 
year. B5l28, Marine, and Redwood 
are still recommended. These varie
ties are immune to all races of rust 
found in Minnesota and are resistant 
or moderately resistant to wilt. Ma
rine is earlier than the other recom
mended varieties and is the most re
sist an t to pasmo. 

Soybeans 

Soybeans continue to grow in im
portance in Minnesota, with about two 
million acres of soybeans being plant
ed in our state this past year. This 
yea r Chippewa and Norchief w ere 
added to the li st of recommended va
ri et ies, which included Blackhawk, 
Capital, Flambeau, Ottawa Mandarin, 
and Renville. Chippewa is adapted to 
the southern half of Minnesota and 
has been excellent in yield, oil con
te n t , and resistance to lodging. The 
select ion was made at Illinois and de
veloped through cooperative breed
ing and testing programs conducted 
in this region. 

Norchief is a very early maturing 
var iety and is adapted to the Central 
Zone, North Central Zone, and south
ern h alf of the Northern Corn Matu
rity Zone. It is superior to Flambeau 
in yield, standing ability, and oil con
tent. This selection was made at Wis
consin and developed through re
gional cooperation. 

Alfalfa 

Ladak, Narragansett, and Ranger 
are recommended. There will be an 
excellent seed supply of Ranger, but 
the seed supply of Narragansett will 
be very short. In addition to these, 
the promising new variety, Vernal, 
will be offered for sale in Minnesota 
this winter. However, the seed supply 

VOL. XII, No.2-FEBRUARY 1955 

will be somewhat limited and will 
bring higher prices than Ranger. 

Bromegrass 

The varieties Achenbach, Fischer, 
and Lincoln are recommended. They 
are southern brornegrass varieties 
and have been better than northern 
st r a ins in Minnesota trials. 

Red Clover 

The two recommended varieties, 
Mid lan d and Wegener, will be in 
short supply this year. If you are un
able to get e ithe r one, you could sub

stitute good Minnesota-grown com
mon red clover satisfactorily. 

Sweetclover 

Evergreen and Madrid are the rec
ommended varieties. 

Other Varieties 

No changes were made in the rec
ommendations for other varieties of 
farm crops. The recommended list in
cludes Advance and Arrowhead sun
flowers; Chancellor, Dashaway, and 
Multiplier field peas; Empire birds
foot trefoil; Piper sudangrass; and 
Itasca and Lorain timothy. 

More About Oxytocin and Milking� 
(Continued from pa ge 3) 

while T64 produced only 52.8 pounds 
fat from 1,664 pounds of milk. 

There is another type of response, 
also inherited, which is typified by a 
Jersey cow we studied. The cow re
spon ded irregularly to milking, let
ting down her milk completely about 
every third milking and drying up 
prematurely. In the fourth month of 
her lactation we injected oxytocin at 
ea ch milking for a period of two 
weeks. Production increased 51 per 
cent. 

In her fifth lactation she was 
milked by a man whom she appar
ently liked, and she let down her milk 
at each milking. This resulted in a 
61.2 per cent greater milk produc
tion in 305 days. Two of the three 
daughters of this cow behaved in the 
same way as their mother, showing 
that this particular characteristic is 
also inherited. 

Larger Study in Process 

We have another study in progress 
involving about 60 cows. This shows 
a great variation among cows as to 
the completeness with which they let 
down their milk. In this study we 
found that the more milk that is left 
in the udder after a normal milking, 
the faster milk production dropped 
off with the advance of the lactation. 
This characteristic, too, is inherited. 
Apparently it is due to the inability 
of the cow to secrete enough oxytocin 
to squeeze all of the milk out of her 
udder. 

Improper milking or failure to 
stimulate the cow to secrete 

oxytocin to empty the udder at 
milking time probably is more 
important than inheritance in 
causing cows to dry up early. 

A series of our experiments has 
shown that any kind of excitement at 
milking time will interfere with the 
secretion of oxytocin. It may even 
completely block the response to the 
milking stimulus. Sticking cows with 
needles completely blocks the re
sp onse. Here only the milk that had 
drained down into the cisterns of the 
udder was obtained. Injecting oxyto
cin resulted in an immediate letdown 
of the milk remaining in the udder. 

Cow Must Be Relaxed 

Milder excitement may partially 
block milking response. Examples of 
this are rough handling of the cow, 
not feeding when feeding is usually 
done at milking time, presence of 
strangers, moving into a new stall or 
new barn, or any other thing exciting 
or arousing the curiosity of the cow. 

Good milkers know that the cow 
must be relaxed and want to be 
milked if all of the milk in the udder 
is to be gotten. Only under these con
ditions will there be a complete re
sponse with secretion of enough oxy
tocin from the pituitary gland. 

There is still another important 
fact about oxytocin to remember. 
Once it is secreted into the blood 
stream, it rapidly loses its power. 
This means milking must proceed 
promptly and rapidly within a minute 
or two after a cow has been stimu
lated to let down her milk. 
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Variety for Freezing� 

THIS IS THE TIME of year to plan 
the varieties you will use. You 

have a much wider choice of varieties 
than the commercial processor be
cause certain factors of importance to 
him are of no concern to you. For ex
ample, it makes no difference to you 
whether a variety has growth habits 
that will permit harvesting and proc
essing with heavy duty power ma
chinery. 

Many varieties are reasonably good 
for freezing, but it is necessary to use 
a first-class freezing variety to get the 
very best results in appearance and 
quality. It is surprising how much dif
ference may be found in this respect 
among the common garden varieties. 

In some cases, the purpose for 
which a vegetable is to be used will 
determine its rating. For example, 
some varieties of squash are excellent 
for pie b ut quite unsa t isfactory for 
mashe d squash and vice versa. Many 
varieties of sweet corn are satisfac
tory for whole kernel corn, but on ly 
a very few h av e been found to rate 
well for corn frozen on the cob . Some 
of the best "pumpkin" pies are made 
from blends of several varieties of 
sq uash. 

It is not possible to list all the good 
freezing varieties that may be grown 
in Minnesota because many of them 
have not been given a thorough test 
for this purpose. However, the fol 
lowing are recognized as good freez
ing varieties. If you find others to be 
as good or better, you will know that 
such varieties are among the best for 
freezing . 

Asparagus-Cali forn ia 500, Wash
ing ton . 

Green Beans (round podded 

J. D. Wint er is associa te profes sor. Sh irl ey 
Tra nta nella is research fellow . and A. E. 
Hut chins is a ss ociate profess or of horti culture . 

J. D. WINTER. SHIRLEY TRANTANELLA. AND A. E. HUTCHINS 

There are six main links in the chain that lead to atlractive. top
quality. home-grown vegetables from your home freezer. These six 
links are: 

1. Planting a variety that freezes well 
2. Harvesting at the proper time. with prompt handling from 

garden to freezer 
3. Proper blanching (scalding) 
4. Use of suitable containers 
5. A storage temperature of 0 ° F. or lower 
6. Suitable cooking methods. 

bush)-Giant stringless green pod, 
Topcrop, Wade. 

Green Beans (pole)- Blue Lake 
Stringless, Kentucky Wonder. 

Wax Beans (round podded bush)
Brittle Wax <Round Pod Kidney 
Wax), Pure Gold (a very late m atur 
ing variety). 

Lima Beans- Bur pee's Improved 
Bush, Clark's Bush, Early Market, 
Fordhook No. 242, T riumph . 

Beets- Det roit Dark Red, Kin g 
Red, Gould 's Early Bunching. 

Broccoli- F reezer s Green Sprou t
ing, Waltham 29. 

Brussels Sprouts-Half Dwarf Im
proved, Long Island Improved . 

Carrots- Chanten ay Red Cored, 
Royal Chantenay, Imper at or , Nantes. 

Cauliflower - Snowb all, Super 
Snowball, Snowdrift. 

Sweet Corn (on cob) - Cream 
O' Gold, Golden Cross Bantam , Golden 

F reezer , Iog old, Hoosier Gold, Early 
Golden 113. 

Sweet Corn (whole kernel)-Most 
good garden varieties . 

Egg Plant- Any variety of good 
quality and color. 

Peas- Burpeana Ear ly Dwarf, Lin
coln, L it tl e Marvel, P erfect ion Dark 
Seeded, Thomas Lax ton. 

Pepper- Calwonder , Ruby King. 
Rhubarb- McDon ald , Valentine. 
Spinach- Bloom sd al e Long Stand

ing, Giant Nobel, Northla nd, New 
Zealand. 

Summer Squash-Summer Cr ook
neck, Zu cch ini. 

Winter Squash (fo r pies)- Ba nana, 
Golden Delic iou s, Green gold, and 
blends of these varieties. 

Winter Squash (for mashed 
squash)- Buttercup, F aribo Hybrid G, 
Faribo Hybr id R , G reen gold , Rain
bow. 

These three squash varieties-Banana. Greengold. and Golden Delicious-are excellent for 
freezing. 
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