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Corn pl anting at the University of 
Minn esota is much the same as it is on 
yo ur far m. We use the sa me m ach ine ry, 
prepare the grou nd in the same way, 
and may even plant the same seed . 

Our fr ont cover shows our regu lar 
corn planti ng opera tions a t Rosemount. 
There an d a t our other outlying experi
ment statio ns, we plant Un iver si ty 
developed Minhybrid variet ies for feed 
for our li vestock. 

More sig nifica nt , however, are our 
exper imental plots of hybrid cor n . Re 
mem ber the old-fash ioned hand "jab 
planters" you used to plan t missi ng 
h ill s? We have to use these hand pl ant 
ers for m uch of our work . Here's why : 

F irst , we must be ab solu tely sure 
th at ea ch h ill has exac tly the same 
number of kernels so we ca n com pare 
r esult s fa ir ly . 

Second, we m ay have onl y enough 
seed of som e of t he new var ieti es to 
plant 50 in each location . You can see 
how ou r folks would be jum ping on and 
off th e p lanter every few fee t ch anging 
seed if we did n' t use the hand pla n te r . 

We have abou t 20 differ ent plot s 
through ou t the stat e. There is a t least 
one plot at each of our branch experi 
ment stations at Rosem ount , Duluth, 
Grand Rapids, Crookston, Morris, and 
Waseca . In addition , there are plots on 
at least three di fferen t far ms in each 
hy brid cor n maturity zone. 

At each plot , we te st up to 100 double 
cross variet ies, new ly developed by the 
Minne sota and neighbor ing states ' ex 
perimen t sta tio ns. 

Th at 's the st ory of corn p lanting at 
our University. And let us assure you 
th at ou r professors, their assista nts, 
and our reg ular employees have a 
back-break ing job during plant ing . 

Editor's Note-This is the eighth in a series of articles introducing 
scientists on the St. Paul Campus of the University of Minnesota. 
Here we present C. O. Host, chief of the Division of Soils. 

"Soil building" are wor ds with rea l mean ing to C. O. Rost, chief of 
th e University 's Division of Soils. Dr. Rost' s nearly 40 years with th e 
University hav e been devoted to building th e soils of Minnesota into 
more productive acres. Dr. Ros t believes that we can save 100 per cen t 
of our soil by cons ervation, but we still can wear it out, so it no longer 

produces profitable crops. Consequently, he 
feels that soil building is basic to real soil con
servation. 

Dr. Rost was born on a pioneer homestead 
near Ord, Nebraska. He worked his way th rough 
normal schools at Wayne and Peru, Nebraska. 
He served as principal of th e Nehawka High 
School and th en went on to the Un iversity of 
Nebraska to study chemistry. 

After receiving his master 's degree at Ne
braska, Rost came to th e Unive rsity of Minne 
sota as an instructor in 1913 and five years later 
earned his doctor's degree. In 1942 he became 

chief of the Soils Division, after mo ving up through the r an ks fro m 
instructor to professor. 

Soon after joining the st aff, he began working on a soils te sting pro
gram that even tually grew into the la rge soil s testing laboratory opera 
ti ons of to day . Early tests told the farmer whether or not he ne eded to 
lime. Today, the laboratory can practically tell the far mer what , how 
much, and when fe rtilizer combinations are needed from one sm all soils 
sample and a vast amount of knowl edge accumulated over the years 
about one of Minnesota's basic resources- the soil. 

This, however , has been only one step in his soil-building program . 
In th e early twenties, soil-building alfalfa was practically unknown in 
southeastern Minnesota. Acid soils wouldn 't support legumes. To help 
th is area, five exper imental fields were set up. Th ese showed the need 
for liming. Results fr om these ex per imental fields then were demon
st rated on two-acre plots on 50 different farms in n ine south easte rn 
counties. 

In Fillmore County, for example, ther e we re only 80 acres of alfalfa 
wh en the experiments started. Today, that average has increased 375 
times to 30,000 acres. 

Fertilizers, too, have become one of the cornerst on es of a strong soil 
bui ldi ng program. Soils research ha s done much to make fertili zer use 
effective on Minnesota farms. Many facts now common knowledge to 
farmers came as a result of this re search. We know today th at differen t 
cr ops need different fer tilizers . Research est ablish ed, too, that certain 
areas of the state have peculiar needs- that western Minnesota is high 
in potash but needs phosphate and nitrogen . 

Another cornerstone of soil building, the use of legumes in the rota
ti on , was also establishe d by r esearch conduct ed by Rost and his division. 

All this adds to a real contr ibution to soil science not only in Minne
sota but in the nation as wel l. 

Dr. Rost has written at least 60 technical papers and bulletin s on soils 
subje cts and has served as consulting editor of Soil Science. He ha s serv ed 
on many committees of the American Society of Agronomy, Soil Sc ience 
Society of America, and the America n Chemical Soci ety. 
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for Weed Control
 
Will it worl< witlt legullles?
 

JOHN H. MI LLER and
 
R.S.DUNHAM
 

CAN WE USE herbicides to con trol 
annual we eds in legu me crops? Until 
recentl y, th e answer to th is question 
wa s "don 't spray ." Research over th e 
last few years, however, has shown that 
we ca n now say with r eas onable safe ty 
that alfalfa and sev eral clovers ca n be 
sprayed for control of many annual 
we eds. 

Wh at are some of th e things we 
must consider before we sp ray? 

F irst , what kind of legu me are we 
growing? Not all legu mes respond to 
herbicides in the same way. 

Second, what is the age of the le 
gume? Th e methods for spray ing new 
seedings differ from those used on es
tab lis hed stands . 

Thi rd, what weeds are to be con
troll ed'? Weeds, like legumes, r espond 
differen tly to herb icides. 

Legumes React Differently 

Two major kinds of herbicides are 
used- th ose that k ill broadlea ve d weeds 
and those that k ill weedy grasses. Le 
gumes th at tol era te one kind of herbi 
cide may be very sensitive to another. 
You must know the reaction of legumes 
to bo th types of herbicides. 

The three herbicides being used for 
control of a nnual broad leaved weeds 
are 2,4-D, MCP, and the dinitros . Th e 
ami ne or sodi um salts of 2,4-D and 
MCP can be us ed safe ly on lad ino, r ed , 
and al sike clover s and alfalfa. The ester 
formulations of these products shoul d 
not be used . Alfalf a is som ewhat less 
toler ant of 2,4-D and MCP than ladino, 
r ed, and alsike clovers, and some loss 
of stand is to be expected when alf alfa 

John H. Miller is a ssista nt a gronomist. 
Divis ion of Weed Investiga tions. Bureau of 
Pla nt Industry. Soils and Ag ric ultu ra l Enqi n 
eering , USDA. R. S. Dunham is professor of 
agronomy. University of Minn eso ta . 
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is spr ayed . Sweet clover 
is extremely se ns itive to 
th ese herbi cides. The di
nitros (ammonium sa lts ) 
can be us ed on all of the 
leg umes men ti oned above 
for the control of small 
broad leaved weeds. 

T he grass weeds have presented an 
en tir e ly ne w problem since 2,4-D, MCP , 
and dinitros h ave little, if any, effect 
on grasses. Recent r esearch has sho wn 
that TCA can be used for the con trol of 
such we eds as fox ta il in som e of the 
legumes. Alfalf a, sweet clover , and la 
dino clover may be sprayed with very 
little injury . Red and alsike clover are 
sensit ive to TCA and shou ld not be 
sprayed . 

Treat Seedlings Differenl:1y than 
Established Stands 

Alfalfa and the clo vers a re usually 
seeded w ith one of the cereal crops or 
flax . Except for sweet clover, seedling 
st ands may ' be treated with V4 pound 
per acre of the amine or sodium sa lt of 
2,4-D or MCP withou t ser ious damage. 
Wh en flax is th e com pani on crop, MCP 
is the best her bicide. The tr ea tm ents 
may be made whe n oats ar e full y til 
lered or when flax is about 6 inches 
ta ll. 

Wi th oats, som ewhat better resu lts 
hav e been obtained whe n the spraying 
wa s de layed until th ey were 8 to 10 
inches ta ll. Very sm all legumes are 
usually damaged more than those 3 to 
4 inches tall . Dinitros (am monium sa lts) 
a t the ra tes of % to 1% pound per acre 
in 60 to 80 ga llons of water m ay be 
used on the legumes incl ud ing sweet 
clover at approxim ately these same 
dates. Remember, however , that for 
best r esults, the weeds mus t be sm all. 

The r esp onse of both crops and 
weeds to dinitros dep ends on weather 
condit ions, such as temperature, hu 
m id ity, rain, and dew. Wh en th e crop 
p lants are mois t or tempe ra tures high, 
inju ry from bu r nin g is more probable. 
On the other hand , with low tempera 
tures and low humid ity the weeds may 
no t be killed. The effec ts of th e din it ros 
can be obser ved in a few hou rs. Thus, 
by a preliminary spraying of test 
str ips you ca n adjust th e concen tration 

of dinitro for th e most effect ive weed 
kill with the least inj ury to t he crop. 

TCA at 7 pounds per acre will con
trol m an y seedling grasses in seedling 
alfalfa, sweet clover, and ladino clov er . 
It may be applied a t the same time as 
sugges ted for 2,4-D and MCP . 

Annual weeds are not ge nerally a 
ver y ser ious problem in legu mes 
grown fo r forage. The dense st and and 
frequent cuttings keep down the weeds. 
Legume seed-producing fields, how
ev er, fr equently have th inner stands 
and are har vest ed so late that many an 
nual weeds are se rious problems. The 
we ed seeds mature and not only infest 
the legume seed har vested but also 
shatter in enoug h numbers to make th e 
next crop weed y. You can kill sus
ce pt ible broadleav ed we eds in esta b
lish ed st and s of lad ino, red, and als ike 
clovers and a lfa lfa by spraying with If-t 
pound per acre of amine or sodium salt 
of either 2,4-D or MCP. Spray ear ly in 
the spring before the legu mes have 
grown much or immedia tely after a hay 
crop has been harvested. Est ablishe d 
stands of sweet clover should not be 
sprayed with 2,4-D or MCP . For th e 
control of many annual grasses , spray 
a lfa lfa , sweet clover, an d lad ino clover 
at these same dates with 7 pounds of 
TCA per acre. 

You Can't Kill All Weeds 

Alfalfa and the clovers are relatively 
sensit ive to weed sprays but will toler
a te ra tes su fficie nt to k ill man y weeds . 
Wild mustard, cock lebur, ragw eed, 
lambsqu arters, pigw eed, marsh eld er, 
st in k weed , and wild ra dish are common 
ser ious pests in legume crops. They 
can be controlled by 2,4-D and MCP. 
Green and ye llow foxt a il, barnyard 
grass, and wild ba rley are exa mples of 
weed y grasses tha t can be con tro lled 
by TCA. Unfor tu na te ly, not all weeds 
fa ll in these classes. The cockles and 
ca tchflys are very tol erant to 2,4-D and 
MCP. Wild b uckwheat, the smar tweeds, 
and the knotweeds are tol eran t of rates 
r ecommen ded for legumes. Wild oat s 
and some of th e weedy brome s are tol
erant of TCA at 7 poun ds per acre . 

TCA usu all y contro ls seedlings of 
such an nual grasses as foxta il for sev

(Con ti n ued on page 12) 
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Insects Cut Legume Seed Production
 
Injur ious insects reduce seed yields of alfalfa and alsike 

clover every year. But they can be controlled. 

A. G. PETERSON and 
F. G. HOLDAWAY 

I NJURIOUS INSECTS are hurting 
Minnesota a lfalfa and alsike clover 
seed producers. Once, our seed produc
ers were among the leaders in th e na
tion. Today, they are find ing it harder 
and harder to get good yi elds . While in
jurious insects are no t th e only r eason 
for this setback, they' ve contributed a 
great deal to it . 

We have been studying these insects, 
howeve r, and searching for ways to 
control th em. 

Above- Adult alfalfa plant bug on alfalfa 
stem. Belo w- Adult tarnished plant bug on ul
falfa stem. (Both a bout s ix times na tura l si ze .) 

The Alfalfa and the Tarnished 
Plant Bugs 

The alfalfa plant bug and the tar
nished plant bug or Lygns bug are the 
worst of t he insect pests that threaten 
alfalfa seed production. Both bugs suck 
the plant juices and inj ect a poison into 
the p lant. The plant blossoms blast, 
seed pods drop, and seeds shrivel with
in the pods that r emain. All blossom 
drop is not caused by in jurious in 
sects, of course. When bees don' t cross 
polli nate , the blossoms also may drop. 

A. G. Pet e rs on is re search a ssocia te and 
F. G. Holdaway is entomologi st. Division of 
Entomolog y and Economic Zoolog y. 

The alf a lfa pla nt bug overwinter s in 
the egg stage in a lf alf a stems. These 
eggs hatch in the spr ing, about the 
time the alfalfa buds appear. The 
yo ung bugs, or nymphs , ar e green and 
hard to find except by sweeping the 
p lants w ith an insect net. Th ey r each 
their peak numbers soon after the mid
dle of J une. A second gen eration may 
appear in late J ul y. 

The tarnished plant bug ove r wi nte r s 
in the ad ul t sta ge. Adults fly to alfalfa 
fiel ds in the sp ring and lay their eggs 
in the alfalfa stems. The you ng b ugs 
are green wi th five black spots on their 
backs . The y look som ewhat like young 
alfa lfa pl ant bugs . They r eac h their 
peak a li ttle lat er than the alfalfa p la nt 
bug and may also become abundant 
during July and Aug ust. 

Before 1950, alfalfa pla nt bug s and 
tarn ished pl ant bugs were very abun
dant in Minneso ta. In Au gust, 1941, 
J ohn Hughes, for mer ly an entomolo
gist here, counted an average of about 
six alfalfa plant bu gs and three t a r 
nished plant bugs per single sweep of 
a 12-inch in sect net. In 1942, he fo und 
fewer of both plant bugs, but ind ivi
dual fields averaged up to seven bugs 
per sw eep . Durin g 1950 and 1951, num
bers of th ese pla nt bugs we re low. At 
their peak in those years, only on e or 
two showed up in each sweep of the in 
sect net. 

Alfalfa and tarnished p lan t bugs can 
be controlled and seed losses ca used by 
their r avages red uced. At Morris and 
Winona, we fou nd that when plan t 
bugs were controlled , seed production 
increased two- to nine-fold (see t able) . 
During 1950 and 1951, one application 
of insecticide dur ing the b ud stage in 
creased seed yields u p to 158 per cent. 
The seed produc er will profit by con 
t rolling even a few bugs he m ay find 
in his fields. 

Alsike clover se ed weevil on head of alsike 
clover . (About six times nat ural size.) 

Alsike Clover Seed Weevil 

Alfalfa and tarnished pla nt bugs also 
injur e alsike clover . J us t as serious a 
pest , howev er, is the a lsike clov er seed 
weevil. It was first found in Minnesota 
as recently as 1944. A small, gray. 
snout beetle ab out 1/16 of an inch long, 
it infest s a lsike clover fields most 
heavily during the b lossom period. It 
lays it s eggs inside the seed pods. When 
the small , white, grublike larvae hatch, 
they dev our the seeds. 

In th e last t wo years, insect icide ap
plications on a lsike clover in northern 
Minnesota have cut weevil-caused seed 
losses . In 1951, on the J oe Sidle farm 
near Swift, Minnesot a, unsprayed plots 
yi elded 81 pou nds of seed per acre. 
while plots which r eceived one DDT 
application yie lded 194 po unds per acre. 

Recommendations for Control 

Research during the past two years 
has showed that DDT is one of the best 
insecticides for con tro l of injurious in

(Contin ued on page 12 ) 

Alfalfa Seed Increases Resulting from Control of Injurious Insects 

Seed yields 
Insecticide Seed 

Loca tion Y ea r n o contro l ins e cts contro ll e d u se d increase 

po und s p er acre per cenl 
M cr ris " 1949 70 246 DDT and 251 

chlordane 
Winona t 1950 12 121 DDT a nd 908 

toxa phene 
Baudette . 1950 31 52 DDT 68 
Baudette 1951 327 479 DDT 46 
Deer River 1951 365 542 DDT 48 
Bagley 1951 40 103 DDT 158 

• Da ta from Div ision of Ag ronomy in co op eration wi th Wes t Central Experiment Stat ion. 
t Da ta from Div is ion of Ag ronom y in coo pe ra tion w ith Soil Con se rvation Se rv ic e . 
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Sft/dies rrace ealcit/IH
 
losses ill VOt/llP WOIHell
 

Why do so many suffer from calcium deficiencies? 

Dr. Leichsenring and her associates tell here how 
they studied the problem and found that the phos 
phorus in our diets may limit the body's use of calcium. 

JANE M. LEICHSENRING. 
LOANA M. NORRIS. SARA A. 
LAMISON. EVA D. WILSON. 

and MARY B. PATTON 

MANY OF US aren 't getting th e 
calcium we need to stay healthy. Many 
doctors are convinced that t he low vi 
tality and poor health th ey too often 
find in adults is caused by chronic cal 
cium deficiency. Why sho uld th is be 
true in a land of abundant food? Before 
we di scuss how the problem wa s 
studied, let' s look at the mineral , cal 
cium. 

In our bodies, most of the calcium is 
found combine d with phosphorus in the 
bones and te eth. The r est is in the soft 
tissues where it aids blood coagulation 
and helps maintain the normal activity 
of nerves, muscles, and organs. 

Milk and cheese are our best sources 
of calcium. On e cup of milk supplies 
280 milligrams or 28 per cent of the 
daily requireme nt of th e av erage m an. 
We can improve our di ets by eating 
more da iry foods . Greens, such as tur
nip, mustard, kale, and dandelion, al so 
give us calcium. Other vege tables , 
fruits, cereals, and meats are less im 
portant sources. 

Milk and cheese also supply liberal 
amounts of phosphorus. On e cup of 
milk supplies 220 milligrams or ab out 
17 per cent of the requiremen t of the 
av erage man. Meat, fish, poultry, cere
al s, and legumes also are excellent 
sou rc es of this mineral. 

But ev en if we ea t plenty of calcium
rich foods, many things affect the 
ability of our bodies to use the cal
cium. Calcium does not di ssolve easily 
and may fail to be absorbed from th e 

Ja ne M. Leich senring is professor of nu 
trition. Loana M. Norri s is junior scientist and 
Sara A. Lamison w a s form erly laboratory 
techn icia n . School of Hom e Econ omics. Uni
vers ity of Minnesot a ; Eva D. Wilson was 
forme rly pr ofes so r of nutr ition and Mary B. 
Pott on is resea rch associate. Sch ool of Home 
Economics. Oh io State University. 
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intest in es . Anything that makes cal ciu m 
mo re soluble, such as increased intes 
tinal acidity, improves its absor ption. 
Factors whi ch decrease it s sol ubility, 
such as the presence of oxalates or 
phosphates, red uce its absorption . 

Some calcium is r eg ularly lost in the 
excretions of the k idneys and th e ga s 
tr ointestina l t ract. Unless this loss is 
made up by the da ily in ta ke of enoug h 
ca lcium , bone s will demineralize grad 
ually, and ser ious consequenc es may 
foll ow . 

Ca lcium studies made here and else 
where have show n tha t peoples ' abili ty 
to use food cal cium differs greatly . 
Adults use on the average abo u t 20 per 
cent of th e calcium they ge t in th eir 
diets. Experimental animals, such as 
rats, may use 90 per cent or more. As 
yet, we ca n 't ade quate ly ex plain why 
man and the lower animals differ so 
wide ly in th ei r us e of calcium in food. 

Young Women's Use of Calcium 
Studied 

We k now that th e amount of phos
phorus in the di e t affects the use of 
ca lcium in lower animals. We did not 
k now if phosphorus likew ise affects use 
of cal cium in man. To get this informa
tion, workers in the Schools of Ho me 
Economics at the University of Minne 
sota and the Ohio State University co 
operate d in a study. 

Seventeen healthy coll ege women 
volunteered as subj ects for this study. 
For eight weeks they were given diets 
in which the amounts of both calcium 
and phosphorus were carefully con
trolled . We separated the gir ls into 
th ree groups: 

Group I served as the control. For 
the entire s tudy they were maintained 
on a basal di et wh ich supplied about 
300 m ill igrams of calcium and 800 m il 
ligrams of phosphor us daily . 

Group II r eceived the same basal 
diet as Group I for the firs t fou r weeks 
of the study. The last four we eks, these 
girls were given a mineral supplement 
wh ich increased their ca lcium in take 

Healthy yo un g wo men like these coopera ted 
in the study design ed to tra ce how we us e 
the calcium and phosphorus we ge t in our 
diet s . 

to 1,500 milligrams daily. Th eir pho s 
phor us intake remained the same. 

Group III also received the ba sa l diet 
for the fir st four weeks. Then, the gir ls 
were given min eral supplem ents which 
inc reas ed t heir calc ium intake t o 1,500 
milligrams and phosphorus intake to 
1,400 milligrams dail y . 

More Calcium Eliminates
 
Calcium Loss
 

The first .week of th e stud y, a ll thr ee 
gr oups were in mar ked negative ba l
ance-that is, th ey lost m ore calc ium 
than was su pplie d by their die t. Evi
dently , t h is week was a per iod of ad 
justmen t to the lev el of calcium intake 
in the basal die t. Aft er th a t, the nega 
tive balances of gir ls on the basal diet 
were considerably smalle r . The 300 
milligrams of calcium in the basal die t, 
however , were no t enough to meet th e 
needs of these young women. They con 
stan tl y lost body calciu m . 

Group II. when the calcium intake 
was increased to 1,500 milligrams, lost 
le ss ca lcium than it was getting . Thus , 
the gir ls' bodi es were stor ing calcium
th ey were then in positive ba lance. 

In Group III. when both the calc ium 
and phosphor us intakes were inc reased, 
some calcium was stored during th re e 
of the four weeks. Less calcium was 
stored by subjects in Group III than by 
those in Group II. We could see that 
the increased phosphorus int erfered 
somewhat with use of calcium. 

These results show that young 
women lose calcium from their t is
sues when they take in only 300 
milligrams a day. Calcium will be 
stored when the intake is markedly 
increased above 300 milligrams. 
When phosphorus intake also is in
creased above the amount in th e 
basal diet. calcium storage is less 
than when the calcium intake alone 
is supplemented. 

(Continued on pa ge 10) 
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Making Potato Fungicides Pay in Minnesota
 
CARL J. EIDE 

MINNESOT A P OTATO growers use 
fungicid es m ai nly to prevent la te bli gh t. 
While early blight occurs more f re
quently, it does not des troy en t ire crops 
in the field or in sto rage as late bli ght 
sometimes does . Consequently, growers 
make less effort to preven t earl y blight, 
alt ho ugh they pro bably wou ld increa se 
yields in the long run by doing so. 

La te bli ght was practically unk nown 
in Minnesota dur in g the dry 1930's. But 
since 1940 rainf all has been genera lly 
mo re abundant and the disease has been 
found nearly eve ry year in som e part 
of Minnesota. 

The use of DDT to fight inj urious 
insects a lso has enco urage d the s pread 
of late bli ght. Before DDT, leaf hoppers 
and flea beetles usu ally dam aged the 
plants so badly th a t the vines were 
stunted , died prematurel y, an d thus 
su pplie d poor fa re for lat e bli ght. DDT 
controls insects so well that the vines 
gr ow la rger and m ay remain green 
unti l fros t. Th e heavy foliage creates 
and mainta ins a hum id env ironment 
that is ideal for bligh t dev elopment. 

As a r esu lt, late blight ha s be come 
an almost constant th rea t to Min nesota 
potato growe rs. It has not occu rr ed as 
re gularl y nor ca n it be expecte d as 
often as in th ose pa r ts of the cou ntry 
whe re the climate is more humid. Con
se que nt ly , growers in many parts of 
Minnesota have problems th a t a re not 
found elsewhere in using fungi cides to 
control blig ht . 

Advise Continuous Spraying 
In st ates where bli gh t occurs r egu

larly, farmers are advised to spray 

Carl J. Eide is pr ofessor of plant pathol ogy . 

every seven to ten days. Kee ping the 
plants protecte d is good insurance. This 
has been r ecommen ded in Minnesot a 
a lso, and where it has been fo llowed 
carefully , it has been effective. Occa
sional failures ha ve led to some cr it i
cism of recommen ded programs or ma
teria ls . Usually , when the spray pro
gram is unsuc cessfu l, the grower has 
fail ed to continue app lications th rough
out the season or applied mate rials 
ca rel essly. 

To control a disease like late 
blight. you must keep the fo li age 
covered with a protective layer of 
the fungicide during periods when 
the weather permits the fungus to 
sp rea d . This means especially in 
the latter part of the season when 
the vines are large and do not dry 
off rapidly. If you stop the applica
tions after the middle of August. 
the plants are exposed to infection 
during the most critical part of the 
season. Furthermore. it has been 
shown that t he early applications 
have little or no protective effect 
beyond 10 days or so, partly be
cause the plants are growing and 
partly because fungicides wash off. 

Fungicides Hard to Apply 

It is difficult to ap ply fungicides to 
potato fields when th e plants are large 
and especia lly when th e soil is wet . 
In other words, as th e need for fungi
cid es beco mes grea te r , the difficu lt y of 
applying them also inc reases. Wh ile 
a ir p la ne applica t ion is qu ick and un
hampered by wet soil, it is gene ra lly 
less effect ive than application with 
grou nd equ ipmen t. One of ou r bigges t 
need s now is not better fu ngicides but 
be t ter methods of ap ply ing th em . 

Left-One of the Divis ion of Pla nt Pat ho logy's hygr othe rmogra phs . The drum re volves 
once a week. The uppe r needle records tempera tur e, the lower, humidit y. Right- The she lter 
w hich houses th e hyg rothermograph while it is a t wor k in a pota to fiel d. 

Don 't Stop After Early Application 

Another crit icism of the recom
mend ed use of potato fun gicides in 
Minnesota is th at they ofte n are un
necessary . Some growers may omit the 
fungic ides and in some years have no 
more bli ght than their hard-spraying 
neighbors. Such complain ts are a natu
ral result of the ir regu lar appearance 
of blight in some parts of the state. 
In the Red River Vall ey of Minnesota 
bli ght usually does not star t to become 
ep ide mic un t il ab ou t the first week in 
August or later . Many growers there 
apply fungicid es about three times in 
July and then stop when the plants 
cov er the spaces between rows. This is 
when the grea tes t ne ed for a fungicide 
usually begins. Obviously, ea rly appli
cation s are largely wasted if not fol
lowed by la ter ones. They are insur
ance , of cours e, bu t is the premium too 
high for the ri sk involved? A few 
growe rs be liev e th at they get results 
from such a program. Withou t positive 
ev idence to the contr ary, it is unwise 
to recommend omit ti ng the early ap
pli cations ev en though they appear to 
be useless in most seasons. 

Predictions Would Help 

If we cou ld pred ict whe n and where 
bli ght will st r ike, we 'd have the ideal 
solu tio n to this dil emm a. This has been 
tried in severa l places with different 
degr ees of success. Each r egion seems 
to hav e its own pattern of weather 
favora ble for bli ght. Alt hough blight 
usually has been associa ted with r ainy. 
cool wea th er, it can spread slowly even 
without r a in . In a l O-hour perio d with 
a temperature below 75 deg rees F. and 
a relative humidit y about 95 per cent, 
the blight fu ngus can produce spores 
and infect near by p lants. Heav y dews 
that remai n on the plants un til late 
morning extend the period of infection 
beyond the l O-hour m inimum and in
crease op portunity for the disease to 
sprea d. Th at is wh y blight is often 
hea vy in low spo ts in the field and 
com pletely a bsent elsew here. Severa l 
favora ble peri ods will a llow the disease 
to b uild up and use of a fungicide will 
be warranted to pr ev ent spread. 

In 1951, th e Division of Pla nt Pa
th ology had several hygrother rnographs 
(inst ruments for measu rin g and record
in g temperature and humidi ty) in po
t at o field s in different parts of the st ate. 
At St. Paul the weather was r ain y and 
cool most of the summ er- obviously 
fa vor able for bli ght. At Croo kston , 

(Co nt inued on pa ge 15) 
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to form milk, but we di dn't k now how 
it was used . Now we know th a t it goes 
in to a ll different par ts of milk-into 
milk fa ts, casein, a lbumin, globulin, 
citr ic aci d, etc. Thus, we know how imATOMS 

HAROLD B. SWANSON 

W HEN "Jack" MacGregor , a Uni
versity of Minn esota soils professor, 
wheeled a home fertilizer spreader over 
a small plo t of alfalfa las t summer he 
caused a few raised eyebrows 'and 
questioning glances . 

You couldn' t blame people, either , 
for MacGr egor was acting strangely, 
dressed as he wa s in mask and rubber 
gloves and pu shing the spreade r at 
arm's length. But he had h is reasons. 
He was applying "hot" material-radio
active phosphat e fertilizer-to th e al
falfa. 

The sto ry of th is expe ri ment and 
many oth ers, too, was star te d only a 
little over six ye ars ago. It began when 
American airmen dropped devasta tion 
in the form of atom ic bombs over the 
ill-fat ed cities of aga sa ki and Hiro
shima . 

Even then, scien tists hoped fervently 
that this terrifyi ng wea pon cou ld be 
used to bet ter, not destroy, mankind. 

Toda y, scientist ev er ywh ere are tr y 
ing to do just t hat. Our agricultural 
scien tists a re using a tomic products
radioactive atoms - in research th a t 
may mea n m ore bushels of cor n and 
oats per acre, more milk per co w, and a 
host of other benefits to farmers. 

Don't expect over night miracles , 
though. Results that you can see on 
your farm may take ye ars. But th ey 
will come when by-p roducts of th is 
weapon of war are harnessed to make 
tools of peace. Here at th e Univer sity 
of Minnesot a, we are conducti ng r e
search with radioact ive atoms in soils 
dairying, and plant dis eases and or~ 
ganisms. 

Radioa ct ive atoms have a special 
place in agricultural research. Here's 
why. Any rad ioactive atom can be 
t raced, no matter wh ere it goes in a 
plant or an im al, wi th the famous Gei
ger counte r . Th e scie n tists " label" or 
"ta g" molecules and the n foll ow th em 
to th eir desti na t ion. 

You migh t ask, "Wha t are these 
radioactive atom s?" 

Dr. W. E. Petersen, professor of 
dairy, describes them this wa y : "Radio
active at oms shoot off particles with 
energy. Ordinary atoms don't do thi s. 

Ha rol d B. Swanson is a ss ociate p rofesso r 
and editor . Pu blication s Office . 
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They remain stable, nev er changing. 
Radioactive a toms may give off all the 
particles with their energy in a fe w 
da ys or in billions of year s." 

And how are th ese radioactive atoms 
formed? 

a ture makes som e elem ents like 
radium and uranium radioactive. Man 
has m ad e others radioactive. The 
Atom ic Energy Commission, for ex
ample, makes ordinary e lements lik e 
phosphorus a nd carbon radioactive in 
it s laboratories. The se radioactive ele
ments are then sh ipped , in r elativel y 
harmless concentrations , to be used in 
research proj ects. Our Agricultural Ex 
periment Station has r eceived many of 
these shipments and also funds for re
search from the Commission . 

Atoms and the Cow 

Two st range and r emarkable tech
niques are being combined in som e of 
our dairy r esearch. On e, of course, is 
the use of radioactive a toms. The other 
is th e famous artificial cow- a unique 
mechanism of tubes, pails, and beakers 
hooked up to the udder of a r ecently 
slaughte red cow. This su bst itute cow 
actually p roduce milk. Already she 
has served fa rmers well by helping t o 
unlock milking sec rets that have 
brough t about use of fast er m ilking 
practices. 

Now she will serve in another capa
city-a perfect and less costl y substi
tute for "bossy " herself in radioactivity 
ex perimen ts. 

In th e dairy expe r iments, r adioactive 
ca rbon is us ed . Dr. Petersen and his 
coll eagues ar e trying to find out what 
parts of th e cow's blood go into making 
m ilk. 

To do th is, th ey have "tagged" three 
compounds in blood-amino acid , blood 
sugar, and acetic acid- with radioactive 
carbon . This blood is run through the 
mechan ical cow. Out comes m ilk wh ich 
th e scientists break down into all it s 
parts. These parts a re tested with a 
Geiger counter which te lls which have 
tagged ca rbon a toms in th em. 

" In the year we have been working 
with radioactive carbon , we have 
learned more about how the cow pro
duces milk than we were able to do in 
ten years before," Petersen says. 

"For exam ple, we knew that acetic 
acid was taken out of the cow's bl ood 

portan t it is to the dairy cow." 

So il Secrets Unlocke d 

So il researchers A. C. Cald well and 
J. M. MacG re gor and agricultural en
ginee r Andrew Hustrulid tarted work
ing wi th radioact ive ph osp ha te fertili z
er s ove r two years ago. Now th ey have 
u nl ocked many soil secrets. 

In an earl ie r article in Minnesota 
Farm and Home Science they told yo u 
how radioactive ph osph ate was applied 
to alfa lfa. Th ese expe r iments have to ld 
us many pract ical th ings incl udin g 
these facts : 

Phosphates increase not only 
yields but also the phosphorus con
tent and thus the food value of hay. 

Superphosphate p ro vi des several 
times more phosphorus to p la nts 
than fused rock phosphate. 

Topdressing estab li shed legume 
fiel d s is an effective w ay of bring
ing phosphorus into the plant. 
La t umrner these re earchers ex

tende d their experiments to corn and 
small gr ai ns. 

With corn, they wan ted to find out 
wh at effect ni trogen and potassium 
ha ve on the uptake of phospho ru s by 
the pl ant. Working on the Geo rge 
Rentschler farm in J ackson Coun ty, 
they applied a radioact ive ph osp hate 
fert ili zer a lone to some h ills and th e 
radioac tive ph osphate with n itrogen 
and potassiu m to oth ers. 

Later, th ey tested t he corn plants in 
a specia l labora tory a t University 
Farm. Th ey found tha t corn made 
greater use of phosphorus wh en the 
phosphorus was mixed with nitrogen 
or potassium or bot h . 

The ex perimen ts with grain were 
made at Un iver sit y Farm, the Agricul 
tu ral Experim en t Sta t ion a t Rose
mount, the West Central S tat ion a t 
Morris, an d the North west S ta tion a t 
Crook st on . 

(Cont in ue d on page 12) 

From left to righ t - Lew Mix, former re
s earch fellow. Herbert Stru ss, research cssist
ant. and Dr. W . E. Pet e rsen. a ll of the Division 
of Da iry Husbandry, coax milk from the sub 
stitute "bossy" w hich is us ed in ra dioa ctivity 
tests. 
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rise far above beef ste er prices during 
a boom. Purebred Cattle Prices Boom, 

Incomes Affected. Too Watch Price, !IIcome Chanlles 
Forces which tend to cause beef and 

butter prices to rise or fa ll also cause 
A. A. DOWELL and R. E. OLSON high er r ela ti ve to purebred dairy ca ttle pr ices of many other farm products to 

A WAR-TIME boom has pushed auc
tion prices of purebred cattle to their 
highest r ecorded leve l in 1951. Pure
bred beef cattle led the advance with a 
shar p in cr ea se ove r 1950. Record sales 
prices were established. On e purebred 
be ef bull sold for $87,500, and a half 
interest in anothe r brought $80,000. A 
six-day-old bull calf brought $7,500. 
Fi fty head of purebred males and fe
males of on e beef br eed av eraged 
$10,190 at one auc t ion . 

The hi gh est individual prices for 
purebred dairy an imals were paid du r 
ing 1950. On e dairy bull sold for 
$50,000 and a cow brought $31,000. 
Sixty-two head averaged $6,561 a t one 
sale. 

These prices are ex t remes. Neverthe
less, th ey illustrate what has been hap
pen ing in th e purebred ca ttle market. 

Th e upward trend in pure b re d cattle 
pr ices has been under way sin ce sho r tly 
af ter th e outbreak of World War II 
(figure 1). Th e rate of increase, ho w
ever , varied greatly between th e two 
classes of ca t tl e. Purebred dairy ca t tle 
pr ices increa sed a little over two and 
one -half times dur ing the de cade end
ing in 1951, while purebred beef ca t tl e 
pr ices in creased nearly fourfold. 

Our figures are based upon prices r e
ceive d a t auction for males an d fe 
males com bine d of two beef and fou r 
dairy breeds, as reported in th e various 
breed associ ation journal s. Th e dat a, 
cover ing the period 1910-51, are pre
sented as index numbers wi t h 1935-39 
equaling 100. 

Two War-time Booms Similar 

In som e resp ects the purebred cattle 
pr ice boom during and since th e r ecent 
wa r is quite sim ilar to the World War I 
boo m. Prices increased sharply ea ch 
time, with purebred be ef cattle prices 
r ising earlier and much higher than 
purebred dairy cattle prices. Th e prin
cipal differences between the two pe
ri ods ar e in the duration of the two 
boom s and th e height reached by pure
bred beef cattle prices in 1951. 

Th e first world war pu reb red cattle 
boom lasted abou t five years wh ile th e 
present boom has continued for ten. 
Purebred beef ca ttle prices were much 

A. A. Dowell is professor and R. E. Olson 
re sea rch fellow in agricultural economics . 

prices in 1951 than at the peak of the 
earlie r boom. 

P urebre d dairy ca ttle prices and but
ter prices tend to r ise and fa ll togethe r 
(figu re 2). Likewise, pureb red bee f 
cattle prices tend to rise and fa ll with 
be ef steer prices (figure 3). But while 
purebr ed dairy cattle and butter prices 
tend to follow each other quite closely 
at a ll t imes, purebred beef ca t tl e prices 

PER CENT 

ri se and fall at ab out th e same time. 
This affect s the gros s incom e of farm
ers. Because changes in far m expenses 
tend to lag beh ind changes in gross in
come , net fa rm in come fluctuates more 
violently th an gross income. Net in
come rather than gross income de
termin es the r el ative prosperity of 
farmers. And if net incomes ar e high, 

(Contin ue d on page 15) 
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Dairy Cattle Thrive Loose Housing • • •� 
W. E. PETERSEN 

W ITH BUILDING materials expen
sive, dairy producers ar e looking 
for low-cost housing for their herds. 
With this in mind, th e University of 
Minnesota Agricultural Exp eriment 
Station began a project three years ag o 
to study loose housing for dairy cattle. 
What's the cost of loose hous in g? How 
do stock perform in it ? Does it save 
labor? What about the qu ality of milk 
loose-housed cattle produce? These are 
the questions workers asked , and here 
is how they found the answers. 

Two Loose-Housing Barns Built 
Two low -cost st ructures were 

erected-one to house milk ing cows 
and their calv es and to sto re feed and 
equipment for milking and handling 
milk; the othe r to house and fee d yo ung 
stock and dry cows. 

The structure for milking cow s con
sists of two 45- by 90-foot sto rage sheds 
set parallel 17 feet ap art w ith 14-foot 
studs. A roof was con struct ed ove r th e 
17-foot spac e betwe en the two str uc
tures. Th is area was pav ed and hay 
and silage bunks pl ac ed on eithe r side . 
In one shed cows are loose hous ed . 
The oth er is us ed for th e hay storage, 
calf pens , a milking parlor, and a two
compartm ent milk-handling section . 
Two large doors on the sou th s ide, one 
9% feet, th e othe r 13% wide, are kept 
open at all t im es. 

The structure in which young and 
dry stock are hous ed is a pole-type 
barn built according to spe cifica ti ons 
furnished by the Doane Agricultural 
Servic e. It is 52 feet wide and 78 fee t 
long. The south side is open ex cept for 
a small closed-in area next to th e bull
pen . Hay and straw are stored on the 
north side of the bu ilding. In th e east 
end are three bu ll pens and a breed ing 
stall. 

Both buildi ngs allow all animals to 
go outside whe ne ve r they wi sh . (Calves 
and som e cows are confined in tem
porary st alls.) Temperatures ins ide the 
pole barn are the same as t hose out
side. Inside the milking-cow barn tem
peratures on the coldest days are about 
5 or 6 degr ees warmer than those out
side . We have noticed that on sunshiny 
days , regardless of temperatures, all 
animals spend much time outside. 

Straw, so far, has been the only bed
din g used . When bed s be com e moist, 
dry straw is added. Fermentation of 

W. E. Petersen is professor of dairy h us 
bandry. 

the bedding keep s temperatures, ev en 
on t he cold es t days, at 85 or m or e de
grees. The litter accumulated during 
the win ter is r emoved in th e spri ng. 
No bedding was placed in fee d alleys 
during the first year and a half, and 
th ey were cleaned daily. Later, feed 
alle ys were bedde d and cleaned eve r y 
week or two. Here, we saved labor. 
Only limited amounts of bedding were 
used in the feed alleys to di scourag e 
cows from lying down there. 

Feeding Easier in Loose Housing 
Hay and silage are fed free cho ice 

to milk cows ex cept when those feeds 
are scarce. Both silage and hay were 
fed inside the building the first two 
years. The la st year a special hay shed 
was built ou tsid e, fille d with cho pped 
hay, and arranged so that the cows 
cou ld se lf fe ed from either side. The 
cows seem to appro ve this m ethod , 
and it .saves labor. 

Grain is fed in the milking parlor 
during the milking a t lev els propor
tio nate to production. We found tha t 
add ing water to the grain in th e m anger 
sp eed ed the cows' ea ti ng rate so that 
w ith fe w except ions, they eat their al
lotmen t of grain in the time they are 
in the parlor. 

In th e pole-type barn, silage is fed 
in bunks outside in the yard and hay 
is fed inside. 

Water is supp lied continuou sly in 
small tanks insulated on th e sides t o 
hel p prev ent freezing. A small flow of 
water heated by thermostatic control 
a lso helps. 

Milking Easier: Quality High 
Chains ke ep the cows in th e holding 

are a while they wait their turn in th e 
m ilk ing parlor. We carefully studied 
how long it took for cows to get used 
to the milking parlor. We found that 
they quickly learned to go into the 
parlor and es tablish th em selves in 
r easonable order. 

Milking in eleva ted st alls in the "U" 
type milking parlor not on ly saves 
lab or, bu t is m or e conven ient for the 
milker than th e meth od used in the 
conventional barn. The m ilk has been 
r egularly examine d at Ros emount for 
qu ality. It has consistently rated high 
in quality with a low bacterial content 
and ab sence of foreign matter. 

Calves Stand Cold Well 
Gates have been set up to for m ca lv 

ing pens within the lounging barn. A 
tarpaulin cov ers one pen du r ing the 

cold est weather to keep it warm. How
eve r, cows have calved in th e shed 
during th e coldest weather. Althou gh 
ice fr oze on th e calves during birth, 
they were not serious ly harmed. 

On e of the most astounding r evcla
tions of our exper ime n t is the ability 
of th e calves to sta nd cold. The ca lf 
pen s in the pole-type barn ar e solid 
wall structures made of fiberboard . As 
for th e olde r animals , the calves' pe ns 
are bedded with straw which is per 
mitted to accumulate, making a warm 
bed . No heat is provided for th e cal ves 
ev en during the coldest weather. Each 
young calf must hav e its own pe n. 
Wh en two or more young calves are 
in a pen, they suck on e another and 
fr eeze badly. 

The calves are fed through rubber 
n ipples inserted through t he wall of 
the pen . A tube ex te nds into the milk 
container suspended fr om the ou tside 
wall of th e pen. Grain and hay are 
av ail able within the pen at a ll t imes. 

All Stock Thrives 
Th e milking cows have produced as 

we ll or better in loose housing than 
th ey did in the conventional bar n a t 
University Farm. Their hair is a li t tl e 
lon ger and de nser th an wh en th ey were 
kept in a warmer barn. Although cows 
are not brushed , dirt does not accumu
late over their bodies . We noted th at 
when milking cows are properly bed
ded , udders and r ear flanks r emain 
cleaner than when cows are ke pt in 
st a lls or stanchions. More d ir t, how 
eve r , accumulates on th e kn ees , bris
kets , and feet. The animals get alo ng 
with ea ch other well. Th ey seem to 
learn quickly their place in th eir so
ciety and be content with it. 

On e problem is th a t cows teat s f reeze 
just before and aft er calving wh en 
the udder is congested . We solved this 
problem by confini ng cows to a pen 
made of movable ga tes wit hin th e 
lounging area. In th e most sev ere cas es, 
we placed a tarpaulin ove r th e pe n to 
conserve heat. 

At Rosemount we found no evidence 
that the loose-housing system causes 
eithe r more or less mastitis. Without 
more exper ience, however, we cannot 
draw final conclusions on that point. 

Results with the young and dry stock 
kept in the pol e-type str ucture have 
be en as satisfactory as those with th e 
milking herd. During the cold weather 
th ese animals develop a rather rough 
hair coat, but otherwise th eir condi
tion is satisfactory. 

(Continued on page 13) 
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not m ean foo t-and-mouth di sease. P lay 
safe, th ou gh. Ca ll your loca l veterinarFoot-and-Mouth Disease ian . 

Def ense Measures Control Measures Sought 
If the di sease shou ld pierce our bor

FROM A LITTLE 9-acre island two 
miles off the coast of Den mark may 
come the ans wer to control of dread 
foot- and-mouth di sease. 

Uncon trolle d, the disease is th e 
greatest threat we have to our lives tock 
ind ustry. It could r ed uc e our output of 
meat, m ilk, leather , wo ol, and med ici na l 
prod uct s 25 per cen t. 

Every effor t is being made to keep 
th e recent outbreak near Regina , Sas
katchewan , under con trol and prevent 
it from spread ing to the United States. 
Importa tions of cattle have been 
stopped, anim a ls have been sla ug hte red 
and buried deep on the pla ins of Can
ada, and technicians from both Canada 
and the Unite d States are wor k ing lit 
era lly night and day to stamp ou t the 
dis ease. 

Th ese control measu res m ay be suc
cessful. At the same t ime, however , our 
research workers from state agricul
tural experime n t sta tions a nd fr om the 
Bureau of Ani mal Indust ry, US DA, are 
working to develop bet ter control 
measu res and grea ter k now ledge of the 
disease. 

He re's whe re the li ttle island of 
Lindholm , about 70 miles south of Co
pen hagen and 2 m iles off th e coast of 
Denmark , ente rs the picture. Our laws 
prevent researchers from bring ing the 
virus caus ing the d isease into the 
Unit ed Sta tes ; thus we ca n't st udy the 
d isease here. So we se nd m en to th e 
disease instead . 

Shor tl y aft er the outbreak in Mexico 
th e USDA's Bureau of Animal In dust ry 
worke d out agreemen ts with Engla nd, 
Holland , and Denmar k to do research 
in labora tori es in those coun tries . 
Am ong the wor ke rs who went to Den
mar k was Dr. W. A. Malmquist, in 
structor in ve terinary med icine at the 
Uni versity of Minnesota . For 15 months 
he studied and ex per imente d wi th foot 
an d-mou th disea se vaccines and meth 
ods of di agn osis on th a t little island. 
Now he a nd other scent ists have 
brough t th is k nowledge home for use 
in ou r b ~ttl e to prevent the disease. 

Although foot-and-mouth vaccines 
have been used in previous outbreaks 
in th e United States, our officials be
lieve that slaughter and qua rantin e is 
the only way to sta m p out th e disease. 
Other countries use vaccines but have 
had to learn to liv e with th e di seas e 
and the larg e losses it causes. 

Vaccines were used in Mexico a long 
w ith th e slaughter program . The va c
ci nes give on ly tem porary im munity 
(four to six months ). To guide our ac
tions in Minnesota, Dr . Ma lmquist 
gives the fo llowing in formation and 
ad vice. 

Know Your Enemy ! 

Foot -and-mouth disease is caused by 
a vir us. It affec ts a ll an imals wit h 
cloven feet-horses, cattle, sheep, goa ts , 
swine . Ma n can be infected but cases 
are rare and m ild . 

Foot-and -mouth disease spreads rap
idly fr om animal to animal an d from 
herd to herd. It can be spread by con
ta min ate d feed , by man on h is clo thing 
or pe rs on, by w ild an imals such as 
deer , and in m any othe r ways. 

Signs of the diseas e are blis ter s on 
th e ton gu e and about t he m ou th , on 
the skin above the ho of line, on the 
skin between the toes of th e foot , on 
teats a nd udders, and on the snou ts 
and fee t of swine. These blisters usu
ally rupture wi th in 24 hours and form 
re d , gran ular erosions or u lcer s. Fever 
an d mar ked sa livation (or s lobbering), 
ac compan ies these ear ly sy m ptoms. 

The foot lesions cause lameness. In 
ba d cases the ho of wall m ay be shed. 
S ick an ima ls eat and dr ink wi th great 
di fficu lty or not at all . They lose weight 
r apidly. Milk flow in dai ry herds drops 
sev ere ly and infected ani mal s se ldo m 
come back to full milk product ion 
again. Pregn an t an imals of ten abort: 
bre edi ng anim als of ten become ste r ile : 
Dea th losses a re usually low for adu lt 
an imal s, but losses of yo ung animals 
often r ang e as hi gh as 50 per ce nt. 

These sign s may also be sym ptoms 
of other d iseases, so eve ry bliste r do es 

• Watch your her ds closely fo r symptoms. 
• Report immediately any symptoms to the State li ve

stock Sanitary Board, your local veterinarian, county agent. 
or representative of the Bureau of Animal Industry, USDA. 

der defenses, state and federal au thori
ti es will work toge ther to wipe out the 
disease through a strict program of in
spec tion, quarantine, slaugh ter of dis
eased and exposed anim als , and dis 
infect ion of conta m inated premises . 

Th e first line of defense is, of course, 
for you to repor t immed iately a sus
pect ed outbreak. Tell your local ve ter
inar ian, coun ty age n t, St ate L ivestock 
Sani ta ry Board officia l, or rep resent a
ti ve of th e Bureau of An imal Industry. 

P as t Experience Costly 

Foot-and -mouth disease ha s broken 
out in the United Sta tes in th e past. 
Outbreak occu rred in 1870, 1880, 1884, 
1902, 1908, 1914, twice in 1924, and once 
in 1929. Most of the outb reaks were 
lim ited to small areas. Even the six 
small ou tb reaks in the twentiet h cen
tur y cost our federal governme nt $8,
000,000 and st a tes and farmers $175,
000,000. 

Calcium l osses . . . 
(Con t in u ed from pa ge 5) . 

Young women don 't need as much 
cal cium as th ose in Groups II and II I 
received in the second half of the st udy. 
Th is level was chose n to insure abu n
dant calcium so tha t we could observe 
the effec ts of phosp hor us on th e use of 
ca lcium . 

We fo u nd als o that th e amount of 
ph osphorus in the basal diet was 
enough for the needs of these young 
women. Except d uring the first week, 
which you re member was a period of 
ad jus tme n t, no ne of the group s lost 
much ph osphorus. In fa ct, it was stored 
in some instances. Incre asing the cal
cium intake (Gro u p II) an d the intakes 
of both ca lcium a nd phosphorus (Group 
III) had li tt le or no effect on phosphorus 
balance. 

P hosphorus Affects Calci um Use 

Our study showed that the amount of 
ph osphor us in th e diet does affect the 
use of di e tary ca lcium by yo ung women. 
We k no w that d ie ts of men and women 
in this country frequently conta in at 
least twice as much ph osphor us as cal
cium. This may par tly expl ai n why we 
oft en see poor use of calcium and the 
accom panying symptoms of chronic 
calcium deficiencies. 
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You Don't Gain with Deep Tillage
 
• Yields are no higher on deep-tilled than on plowed fields. 
•	 Deep-t illed soils don't seem to hold moisture any better than
 

plowed.
 
•	 Deep tillage requires more power. Thus, it costs more than
 

plowing.
 
• There were no differ ences in results at the different stations.
 

Soil type doesn 't seem to make a difference .
 

A. J. SCHWANTES. M. J. THOMP Crookston S tation r anges fr om Bear 

SON. O. W. SWENSON. a nd do n sil ty clay loam to Bearden clay
 

T.M.McCALL loam . Th e subsoil is r ich in lime. It con 

ta ins a large amou nt of cla y m aking it WHAT 'S THE AD VANTAGE of r a th er d ifficult to cultiva te. 

deep till age-penetrating the soil deep The surface soil a t Grand Rapids 
ra nges from fine sand y loam to loam.enough to break the subsoil as well as 
Th e subsoil r anges from gr avelly sandthe topsoil '! In some areas , farmers get 

higher yields fr om deep -tilled fie lds. to sa ndy cla y loam and is loose so water 
ca n dr ain through it eas ily. But is this true in Min nesota? Deep

The topsoil at the Duluth Sta tion tillage tests we re conduc ted fo r six 
ranges fr om fine sandy loam to heavy years at the Un iversity of Minneso ta 's 
loam. The subsoil is med ium textu red Duluth, Grand Rap ids, and Crook ston 
a nd in some places has a compac t layer Branch Exp erimen t Sta tions. In all 
below th e topsoil lay er . Generally , wa these tes ts , we found no real adva ntage 
ter dr ains th rough it easily.in deep tillage over regu la r plo wi ng. DEEP-TILLAGE IMPLEMENTS: Ab ove- one 

Th e deep -tillage im plement used had In the tests, dee p-tilled plots were chisel; be low-three-chise l. 

laid out nex t to check plot . Sev eral of a vertica l ch ise l which cou ld penetr ate 
the soil ab ou t 20 inches. When we had each kind of plot were made in each 

most plots. Occasionally, it was slightlyenough power , we attached two more case. The seed bed was prepared th e 
less, on ly 9 inch es with three ch ise ls. ch isels to the frame, one on each side. same wayan all plots, except tha t 

We usually deep tilled in the fall , With th is arr angem ent, we could covercheck plots were not de ep-tilled . mos tly in late Sep tember . Most of thea wider strip. Another arrangementObviously, the effect of t illage va r ies pl ots had been fall plowed before beingused in some tests consisted of attachwith soil type. Th e surface soil at the deep tilled so tha t plots r em ain ed aling a wing on eac h side a t the base of 
mo st u ndistu r bed after they were dee pA.	 J. Schwantes is professor a nd chie f. the middle ch ise l. Th is gave us a duck
t ill ed . In two tests, deep t illage wasDivision of Agricultural Eng inee ring . M. J. foot ty pe of shovel, the wi ngs of wh ich 
done in the spri ng . Thompson is professor and superinte ndent. had a 24- inch spread. 

Northea st Experiment Station, Duluth , O . W . Deep t ill age merely broke and 
Swenson w a s a ssis ta nt in agronomy, North loosened the soil-both the topsoil and Compar ative Yields 
Centra l Experiment Sta tion . Grand Ra pids. subsoil. The su bso il was not bro ught 
and T. M. McCall is professor a nd s uperin to the surface or m ixed with the t op  Table 1 shows that the re wa s no 
tendent . Northw est School a nd Experimen t soil. The depth of till age, as shown in cons istent tren d in yie lds af ter deep 
Station. Crookston . table 1, vari ed from 12 to 15 inches on (Cont in ued on page 13) 

Table I. Comp a ra tive Yie lds on Deep-Ttlled and Ch eck Plots 

1934 1935 1936 1937 1938 1939 

De ep Deep Deep De ep Deep De ep 
Crop and depth of tillage till e d Check tilled Check tilled Check tilled Check tilled Check till e d Che ck 

Nor thwest Experiment Station - Crookston 
Depth of ti llage (inch es) .. .. .. 12 13 15 12 15 15 
Potatoes (b us he ls pe r acre) 95.4 6 103.6 122.8 134.8 86.0 117.3 235.0' 238.0' 84.9 3 66.82 

North Ce ntral Experiment Station - Gra nd Rapids 
Depth of till a g e (inches) 10 9-12 13-15 15 14-17 11·13 
Green Mounta in po ta toes (b ush e ls per a cre ) 297.50 223.40 83.82 107.17 
Chippew a pota toes (b ushe ls per acre ) 343 .80 276.60 97.19 103.35 233.9 0 219.45 363.38 330.28 
Warba pota toes (b us h e ls per acre) 85.80 100.60 
Mesaba pota toes (b u she ls p er acre) . 215.47 212.65 159.29 150.13 
Burb ank pota toes (b ush e ls per acre ) .. 157.25 169.65 
Corn sil a ge (tons per a cr e ) . 12.99 11.94 
Corn-c-w aiq ht ea TS, den t s tage (pou nd s) 32.1 31.4 
Oats a nd p eas-ha y (tons p e r a cre ) 0.92 0.95 
Oa ts and peas-grain (pou n ds pe r a cre ) 588.8 403.3 

Northea st Experime nt Sta tion - Dulu th 
Depth of tillage (inche s) . II 9·10 15 15 12-15 13 
Oat s (b ushe ls per acre) . 32.89 34.59 26.59 27.88 12.97 10.43 53.14 46.00 9.90 9.97 57.55 48.46 
Barley (b ushels per acre) . 23.05 24.62 18.79 21.42 4.13 5.56 20.20 17.29 16.36 18.74 
Potat oes (b us he ls pe r acre) 168.27 175.40 210.40 185.90 61.37 66.87 104.45 107.40 61.10 56.19 68.00 76.00 
Ruta ba g a s (tons per a cre) .....•......... 15.04 15.94 5.80 6.78 5.85 5.64 7.34 7.18 7.13 8.45 5.92 5.49 
Sunflow er s (ton s p er a cre) . 6.33 6.82 5.72 5.50 7.09 8 .14 8.86 9.41 6.97 6.84 1.36 2.12 
Rye (b ush e ls per a cr e ) . 15.05 10.78 

• Yie ld in po un ds p e r p lot. 
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(C o n ti n ued fro m pa ge 4)Insects Cllt Seed Prodllction . . . 

This seed producer in Lake of the Woods County is spraying alfalfa in the bud s ta ge to 
control injurious insects. 

sects on alfalfa and al sike clover. Ma ke 
one application of DDT spray or dust 
at a rate of 11/ 2 to 2 pounds actual DDT 
per acre on alfalfa and alsike clover 
grown for seed. Spraying will pay 
when you count one or more bugs per 
sw eep of an insect net. The best time 
for application is during the bud stage 
or just as th e flow ers are beginning to 
open . DDT emulsion spray is prefer
able to the dust because it is more 
effect ive against pea aphids and ap
pears to have somewhat longer las ting 
effects against other insects. 

You may need to make more than 
one application of DDT if your fields 
are heavily infested. However, one ap
plication controlled injurious insects 
on first-crop alfalfa in northern Min
nesota during 1950-51. 

You may us e 1 to 2 pounds actual 
toxaphen e per acre alone or combined 
with the DDT when you ne ed to con 
trol grasshoppers. Aldrin applied at 2 
ounces actual material per acre is ex 
cell ent for control of gr ass hoppe rs, but 
more research is necessary before the 
combination of aldrin and DDT can be 
recommended. 

Don't apply insecticides during the 
flow ering period or you may kill the 
bees which cross poll inate plants. For
age crops sprayed or dusted with DD T 
should not be used for feed ing dai ry 
cattle or animals being finished for 
slaughter. 

Other Possibilities for Control 

Controlling in juriou s ins ects with 
ins ecticides now is the best way to 
reduce injury from them. Other po s
sibilities, however, are being studied. 
With the Division of Agronomy and 
Plant Genetics, we are in vestigating 
cultural practices and development of 
resi stant varieties as w eapons against 
injurious insects. Th e rela tion of soil 
conditions and fertilizer treatments to 
numbers of injurious insects is being 
studied in cooperation with th e Divi
sion of Soils. 

Because weather conditions, soil fe r 
tility, and abundance of bees also are 
important to seed production, control
ling injurious insects will improve your 
chances of getting a good seed crop 
but will not guarantee it. 

Spro!linf/ for Weed Control in £ef/IIJ1ffS. . .
 
(Con t in u ed f r o m pa ge 3) 

er a1 week s after spray ing. The ea r ly 
spr ing applications of TCA are usually 
more satisfactory than treatments made 
after hay harvest. Not enough TCA, 
2,4-D, and MCP remains in th e soil at 
these rates of ap plication to affect crops 
sown the following sea son . 

Remember. herbicides cause some in
jury to almost any crop plant. Ke ep 
this in mind when you cons ider spray
ing . Ask yourself, "Do I have sufficient 
weed infestation to warrant spraying? 
Will the weeds cause more damage to 
the crop than th e herbicid e?" Wh en 
yo u answer these qu estions, "yes," it is 
w ise to spray. 

Atoms for Peace . . . 
(Continued f rom page 7) 

These trials were part of a nation
wide testing system. Th e USDA Ex
periment Station at Beltsvill e , Ma ry
land, came up wi th th e idea that if a 
plant uses a large part of the phos
phate applied to it, th e soil is low in 
available phosphorus. If th is theory is 
correct, by using r adioactive phosphate 
fertilizer we can measure the amount 
of phosphorus in th e soil and know 
how much is need ed for bumper crops. 

Many agricultural coll eges, including 
Minnesota, double-c hecked thi s theory 
and found it true. 

Microorganisms Have Their Part 

Plant scientists, under the direction 
of E. C. Stakman, chief of the Division 
of Plant Pathology , are using naturall y 
radioactive substances such as radium 
F in some of their experiments. 

On e .of th ese scientists, r esearch as
socia te John Rowell, with the help of 
r esearch fellow Edward Butler, is ex
ploring th e effects radioactive sub 
stances have on living systems. Th ey 
are trying to find ou t if mi croorganisms 
are changed by radioactive substan ces, 
if th ese changes are good or bad, and 
how these changes a re brought abou t. 

Already th ey have fou nd that . . . 1 Th ere is enough radia tion f rom 
• uranium in ore deposits to cause 

genetic changes in plants. So far all 
th e changes ob ta ined in our laborator
ies have resulted in cripples that ar e 
not able to compete and so are wiped 
out by their healthy brothe rs, sisters, 
and parents. 

Rowell adds, though, that if just one 
in a million microorganisms sh ould 
turn out to be not a cripple but a super 
microorganism , that one could soon 
dominate its ordinary r elatives. 2 Som e microorganisms are mu ch 

• more sensit ive to radiation than 
others. Bacteria ar e relatively un
affected at th e low lev els of activity 
studied but fungi and algae (micro
scopic plants) are more susceptible. 3 Certain chemical parts of the cell 

• (li ke organic acids) protect it 
against r adiation . With enough bom
bardmen t, however, radiation w ill get 
through even these guards. 

All this new knowledge will lead to 
a better understanding of the workings 
of animal and plant li fe. The r esults 
may mean new ways of controlling 
plant di seases and microscopic enemies. 

That' s the s tory of a new, powerful 
tool your researchers have to help solv e 
farm problems in Minnesota. It's a tool 
th ey must handle carefully, but it's a 
tool that will work for peace and bet
ter farming-not de struc tion. 
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Veep 7:illtlpe . . .
 
(C on t in u e d from page 11) 

tillage. At Crookston, where only po
tatoes were grown, the check plots 
yielded more in four years out of five 
than the deep-tilled plots. None of the 
differences, including those in 1939, 
were significant. 

At Grand Rapids, the results for po
tatoes were similar to those at Crooks
ton. Except in the 1934 trials, the num
ber resulting in higher yields on the 
check plots was equal to the number 
showing higher yields on deep-tilled 
plots . The 1934 yields could never be 
repeated. Since results obtained in 
1934 were on unreplicated test plots, 
we should not re ly on them too much. 

At Duluth, except in 1939 when rye 
yielded more on the deep-tilled plots, 
the comparative yields strongly sug
gest ed that deep tillage had no effect. 
The number of trials in which the 
check plots outyielded the deep-till ed 
plots far outnumbered those in which 
the reverse was true. Again, however, 
differenc es were not significant. 

At Crookston and Grand Rapids, 
quality of potatoes produced with the 
two types of tillage was compared . As 
in the yield data, we found that diff er
ences between the two types in per 
cent of marketable potatoes were nev er 
large and favored regular tillage about 
as often as deep tillage. 

Moisture 

Our tests were made in dry years. 
The average precipitation (rain and 
snow) for the test period was less than 
normal and in 1936 was exce ptionally 
low. But this apparent ly did not affect 
yie lds. 

Table 2. Total Annual Precipitation 
(Rai n and Snow) - 1933·39 

Year Crookston Grand Rapids Duluth 

inches 
1933 _..............._-_.... 17.47 20.30 25. 50 
1934 ...__..._................ 17.45 19.72 22.98 
1935 .........................-... 17.97 24.89 29.30 
1936 ........_.................... 9.99 18.52 20.99 
1937 ...................._._. 18.78 26.20 29.36 
1938 15.82 26.62 29.01 '- '- '- " '- - " '- 
1939 _...._.._---_.... 20.32 21.31 24.80 

Average 
lor period 16.83 22.51 25.99 

Normal 20.63 23.72 27. 94 

Table 3. Per Ce nt Soil Moisture at Various
 
Depths on De ep-Tilled and Ch eck Plots.
 

at Crookston. September. 1937
 

Plot De p th (inches) Av erage 

6 12 24 36 

per ce n t moistu re 
Deep tilled ... 15.63 15.67 17.05 17.24 16.40 
Check 18.03 16.81 17.33 17.14 17.33 

In th e fa ll of 1937, we meas ured 
moisture contents of the plots at th e 
Crookston Station . Tests were made of 
th e var iations due to tillag e and those 
at different depths. Neither seemed to 
affect th e moisture significa nt ly . 

Power Requirements 

The draft or "p ull" of a de ep-tillage 
implement is high in comparison with 
ordinary soil- t illage implem ents that 
penetrate only 6 or 7 inches. Table 4 
shows the draft for various arrange
ments of th e deep tiller at depths 
ranging fr em 9 t o 15 inches. It appears 
that for th e same depth and kind of 
equipment, th e draft at Grand Rapids 
is somewhat less than at Duluth and 
Crookston, due. no doubt, to the fact 
that the soi l contains considerably 
more sand. Th e draft of any tillage 
implement vari es with the type of soil 
and the depth of tillage. While the deep 
tiller equippe d with three chisels pulls 
more heavily than one with one chisel 
at the same depth. depth still is the 
most im portant factor. Excellent illus
trations are th e three trials with the 
duckfoot equ ipment a t Grand Rapids 
and th e three with three chisels at 
Cr ookston . The draft of th e implement 
inc reases rapidl y as th e depth in
creases. 

Ta ble 4. Dralt of Deep Tiller s 

Imp le men t Depth Droit 

in ch es pounds 
Crookston 

I chis el 15 1.850 
3 chisels 12 1,800 
3 ch isels 13 1,855 
3 chise ls 15 2.550 
5 chisels . 12 2,770 
I duckloot . 15 2,600 
I d uckfoot 15 3,750 

Duluth 
I ch is e l 11 1,780 
I chisel _ . 13 1.650 
I chisel ._ _ __ _. 15 1,500 
3 chisels . 9 1,600 
I duckfool _ . 12 1,380 

Grand Ra pids 
I chisel _ . 12 1,170 
I ch isel .._ _ _ . 15 1,230 
3 chisels _ __._. 9 1,310 
3 chisels .._._.. .._...._. 10 1,240 
I d uckloot .._ .._.. II 1,160 
I duckfool _. 13 1,520 
I duck foot _ . 14 1,750 

Th e draft values for the deep tiller, 
except for th ose 2,550 pounds and 
more at Crook st on. are a bout th e same 
as might be ex pe cted with a moldboard 
plow with two 16-inch bottoms or three 
14- inch bottoms at depths of 6 to 7 
inches. Since th e effect ive width of the 
de ep tiller is les s than that of a plow, 
it is evident that th e deep tiller r e
quires high power. Thus, the cost per 
acre would be greater than that for 
plowing. 

Eoos« }{ousing . . .
 
(Co n ti n u e d from p a ge 9 ) 

We had significantly fe wer calf losses 
fr om death, scours, and pneumonia at 
Rosemount than a t University Farm. 
The young calf seems to adapt h im 
self quickly to th e cold and see ms t o 
be better off than in warmer housing. 

Our three ye ar s with loose housing 
for dairy cows at th e Rosem ount Ex 
periment Station have shown that : 

•	 Successful dairying can be 
carried on with loose housing. 

•	 Both milk cows and their 
calves thrive in it. 

•	 Loose housing costs less than 
other housing. 

•	 It saves labor. 

Mcr, TCA Kill Flax Weeds 

H ERE ARE some result s of Univer 
sity of Minnesota flax weed control 
r esearch to keep in mind for 1952. 

In three ye ars of comparison, MCP 
has proved to be less in jurious to flax 
than 2.4-D when equivalent amounts of 
th e two subs tances have been us ed , re 
ports R. S. Dunham, ch airman of th e 
weed r esearch comm it tee a t the Uni
versity. At the same t ime , MCP has 
been equally effect ive on wild mustard, 
lambsquarter, and pigweed . 

Althou gh th e cost of using MCP is 
ab out a dollar an acre, the Un iversity 
of Minnesota Agricultural Exper imen t 
Station is recommending th at it be sub
stituted for 2,4-D because it is sa fer for 
flax varieties susceptible to 2,4-D and 
used on all var ie t ies where the stand 
of we eds is spotted , including areas of 
nearly we ed-fr ee flax. 

Foxtail and other a nnual grass weeds 
can be controlled satisfactorily in flax 
with TCA, reports Dunham. Although 
most grass weeds in flax were killed in 
th e Minnesota tests by 8.8 pounds of 
TCA (acid equi valen t) per acre, a more 
econo m ical r a te is from 4.4 to 7 pounds. 

TCA and 2,4-D are en ti rely com pa ti
ble whe n mixed , so tha t both grass and 
bro adleaved weeds can be con trolled 
with a sing le spray ing . Spraying should 
be don e when a maximum number of 
grass seeds have germinated and th e 
greates t number of seed lin gs are less 
than 3 inches tall. 

The cost of TCA per pound is still 
hi gh, bu t th e expense per acre is not 
ex cessive in flax. The corrosive action 
of TCA on some metals, especially alu 
minum, has been largely overcome by 
th e additi on of a corrosion inhibitor to 
th e formulat ion. 
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Drill Spacin gs-6- VB. 7-inclt-Compared
 
VIRGIL JOHNSON and 

R. G. ROBINSON 

WHAT IS the spaci ng of your seed 
drill? Most of us have a re ady answer
but are we sure? It isn 't easy to see the 
differen ce between a 6-inch and a 7-inch 
spacing on our dr ills. For exam ple, our 
picture shows an ex peri mental dr ill 
with furrow openers on one side 7 
inches apart and on the other 6 inch es 
apa r t. Count th e seed tubes in the two 
42-inch wid ths under the mark er. 

What difference does it m ake? Thi s is 
the ques tion your Min nesota Agri cu l
tural Experim ent Sta tion a ttemp ted to 
answer in three years of s tudy at five 
loca tions in th e s ta te . 

Plots were sown wit h th is spe cial d rill 
at the Waseca, Morr is, a nd Crookst on 
Exp eriment Stat ions in 1947, 1948, and 
1949. Crops sown w ere barley , oats, 
whe at, and flax . The soil types a t t he 
three locations we re r espect ive ly: Web
ster s il ty clay loam , Barnes silty clay 
loam , and Fargo silty clay loam . Plots 
al so were sown on Waukegan silt loam 
at St. Paul in 1947 a nd at Rosem ount in 
1948 and 1949. 

Compara ti ve crop y ields and dry 
weights of weeds for 6- and 7-inch 
spacings ar e shown in tab le 1. In ta ble 
2, r ainfall du ring the years of study is 
su mmarized , wit h av erage r a in fa ll fig
u res given for comparison. 

Table 1. Average Yields at Four Sta tions. 
1947.49. with 6. and 7·Inch Drill Sp acing 

A. Same rate at see ding 
Ba rley ............ 66 33.1 32.4 600 594 
Oa ls 67 47.1 46.2 708 795 
Wheal ............ 59 18.8 19.0 705 706 
Flax 59 15.9 15.6 897 1,022 

B. Same number of seeds per row 
Bar ley ............ 66 32.0 32.2 609 751 
Oa ts 64 48.3 46.2 646 830 
Whea l ............ 58 18.5 17.7 698 785 
Flax 58 15.6 15.0 860 1,078 

• Dry we ight. 

Table 2. Annual Precipitation a t Fo ur Sta tions . 
1947·49 a nd Normal Average 

Wa seca Morris Crookston St. Paul 

inches 
1947·49 

average .. 26.75 20.70 25.84 25.91 
Norma l 

average .. 28.05 23.49 20.63 27.27 

Virg il Johnson is assis ta nt p rofes sor of a go 
ric u ltural enginee ring a nd R. G. Robinson is 

a ssist a nt pro fessor of a gronomy a nd plant 
gene tics . 

? W HAT'S THE DIFFERENC E? Th is is our expe rimenta l drill, Furr ow openers on the le ft ? 
a re 7 inches a part ; those on the right a re 6 inches apart. 

Results Show Differences 

Part A of table I shows r esults where 
the same rate of sowing per acre was 
used for each spa cing. Thus, the seeds 
were actuall y closer togeth er in the 
ro w w ith 7- inch spacing. Di fferences in 
seed y ield between differentl y spa ced 
rows were very small . D ifferences in 
dry weigh ts of weeds we re a lso very 
sm all. However , 6-inch spacing r esu lted 
in signi fica ntly be tter weed control in 
oats and flax . 

Part B of table I shows res ults where 
th e ra te of sowing per ac re for 7-inch 
spaci ng was on ly 6/ 7 of the r a te used 
for 6-inch spa cing . Thus, seed s in th e 
ro w were the sa me d istan ce apart in 
each cas e. Again , differences in seed 
y ield between diffe rently spaced r ows 
were small , a lthoug h 6-inch spacing 
yielded signi fica ntly more flaxseed than 
7-inch spa cing. Comparative dry 
we ights of weeds show that 6-inch spac
ing resul ted in better weed control in 
a ll the crops. 

S t ra w yields were obtained in a ll the 
flax t ri als. Six -inch spacing resulted in 
grea te r straw y ie lds than di d 7-inch 
whe t her seeding r a tes were eq ual or 
d ifferent. 

In a ll tria ls, a str ip of alfa lfa was 
sown broadcast across the plots of both 
spacings. No d ifferences were observed 
in the stand of a lfa lfa when the two 
spacings were compare d, nor whe n th e 
d iffe rent sowing rates were compared. 

Varietal Differences Didn't Alte r 
Results 

Migh t crop vari e ties d iffer in response 
to spa cing ? To help answer such a ques
tion, we included two var iet ies of each 
crop in th e tri a ls a t each location
recom mended variet ies which differ in 
height, da te of matur ity , and other char
acte r is ti cs. We cou ld see no differ en ces 
in response to spacing among the varie
ties or the loca ti ons. 

An other fa ctor cons idered was the 
ability of th e stubble to support a wi nd
row for combining. This phase of the 
stud y was confined to the Morris Ex
per imen t Station and to on e crop
wheat. Du ring th e first two years, ob
ser vations on swathing and pick-u p 
combin ing of windrows revealed no 
gre a t d ifferences between effects of the 
two spacings. In the thi rd year, an at
tempt was made to measure the extent 
of "downstr etches" of the windrow and 
the quantity of wheat that was not 
picked up in combin ing. On these bases, 
lit tl e loss occu rred in eithe r spacing
actually less than th ree pounds of wheat 
per acre. 

How do m anufact urers look a t differ 
ent spacing? Standard ization on on e 
row-spacing mach ine woul d make for 
lower manufacturing and inventory ex
pen ses. On the 7-inch unit , there is one 
less fu rrow open er to buy and to main
ta in for eac h 3 Y2 feet of dr ill width. A 
7- inch dr ill a lso provi des mo re clear 
ance for addit ional attachments and 
may wor k bette r on a trashy seedbed. 
Th e curren t list pr ice of one manufac
turer 's pla in dr ill at the pl an t is $495.00 
for the 7-inch model a nd $568.00 for th e 
6-inch , both in the 14-foot size. 

Differences in crop yield be
twee n 6- and 7-inch row spacings 
were small whe n the same r a te of 
sowing w as used. The lowest rate 
of sow ing a t the 7-Inch spacing 
was the least sat isfactory. 

Th e 6-inch spacing gave some
what better weed contro l in oats 
and flax when the same r at e of 
sowing was us ed. The lowest r ate 
of sowing a t the 7-inc h spaci ng 
was the least sa ti sfac tor y from 
the sta ndpoin t of weed control. 

Acknow led gm en t is made to O. C. Se ine , 
R. O. Bridg ford , a nd R. E. Hodgs on o f the 

Crook ston , Morr is, a nd Waseca Exp e riment 
Sta tions , respective ly , for assis ta nce in con
ducting th e trials . 
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Purebred Catt le . . . New Home Economics Wing
( Con tin ue d f r om page 8) 

farmers tend to b id up the pri ces of 
purebred cattle . Will Benefit Families in State 

P urebr ed cattl e p r ices tend to lag 
behind ch ang es in net farm in come, 
but to rise rel at ively h igh er th an net 
income during a boom. Durin g th e re 
cent boom purebr ed da iry cat tle prices 
have continued to la g beh in d ne t farm 
in come, and purebred beef ca ttle prices 
di d not rise a bove net income unt il 
1949. S ince 1949 purebred be ef ca t tle 
pri ces h ave advanced far above net 
farm incom e just as dur ing the earlier 
boom. 

Keep an Eye on Income and Price 
Changes 

If yo u intend t o buy pure br ed ca ttle 
it will pay to keep a close watch on 
changes in net farm incom e and in beef 
and dairy product prices. Pur ebred 
beef cattle prices are now unusually 
h igh in rel ation to these. Farmers and 
ranchers have been buildin g u p their 
cattle her ds for several yea rs. Slaugh ter 
was reduced during the period of ex 
pansio n but will incr ease in years 
ah ead. 

Although the purebred dai ry cattle 
boom has been less pronounced than 
the beef cattle boom , pro sp ect ive buy 
ers of purebred dairy cattle al so should 
wa tc h fo r changes in t hese causa l fac
tors. F arm product prices h ave shown 
some weakness in the ear ly m onths of 
1952 while far m expens es h ave con
tinued to ri se. 

Farmers need to remin d them sel ves 
that a purebred animal i worth wh a t 
it will ea rn during it s period of use
fulne ss plu s it s slau ghter va lue. Its r eal 
va lue is likely to d iffer con sid era bly 
fr om it s sa le price d ur ing a boo m or 
dep ressio n. 

Potato Fungicides 
(Continu ed from p age 6) 

after a long d ry spell d ur in g m os t of 
J uly , it w as poss ible to predict the 
appearance of blight w ith consider ab le 
accur acy . 

This method must b tested fu r ther 
to determine it s degree of r eliabili ty. 
If it proves to be use ful , a hygrother 
mograph may we ll become part of a 
pot ato grower's machinery . H e could 
use it in h is s to r age cellar to goo d ad
va ntage in the fall and w inter . The 
hygrotherrnograph, us ed wi th long
range weather forecast , m igh t ta ke a 
little more of the gu ess work out of 
b light contro l and he lp reduce the 
am ount of fu ng icide ne eded to prev ent 
the d isease. 
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I MPROVED A D EXP ANDED facili
ties fo r home econo m ics te aching and 
res earch designed to benefit hom em ak 
ers and the ir fam ili es th roughout the 
state are incorporated in the .n ew eas t 
win g of the h ome econo m ics building 
on the S t . P aul Campus of the Uni ver
sity of Minnesota . 

The new wing was dedica ted a t spe
cial ce r emon ies a nd op en hou se on Fr i
day, May 9. 

Speaker for the event w as an alum na 
of the Un iversity of Minneso ta and now 
a n ationally k nown hom e econ om ist, 
Floren ce Fallga tter, head of th e De
partment of Home Econ omics Educa
t ion a t Iowa S ta te College. 

A highlight of the cerem onies w as 
the prese ntation by Pr esident J . L. Mor
rill of ou ts tanding achievem ent awards 
to two a lum nae of the U niversity of 
M in nesot a , Miss Fallga tter a nd Dr . 
Hazel Ha tcher, pr ofessor of hom e eco
nomics edu ca t ion at P en nsylvan ia S ta te 
College. They were h on or ed for their 
contribution s to th e field of h om e eco
nomics . 

Th e four -story , L -sha ped addit ion 
houses 22 la borator ies for rela te d art 

and nutri ti on te ach ing and research, 
foo d teach ing and re earch , and hom e 
econom ics educatio n. 

These up-to-date labora tor ies w ill 
m ean expanded opportunitie to carry 
on important resear ch in nutrition and 
food , resu lts of wh ich will be nefit the 
health and well being of families a ll 
over the sta te, acco rd ing to Dr. Louise 
Stedman, di rector of t he School of 
Hom e Econ omics. 

Hom e and fam ily life problems ar e 
th e basis of the research pr ojects of the 
School of Hom e Economics. Mu ch ti me 
and attention are be ing given by r e
se a rch workers to the nutr it iona l n eeds 
of children and yo uth. One pr oject un
der way dea ls w ith the nutr it ion a l needs 
of aging people . Experim ents are also 
being ca rried on to find ou t what effect 
d ifferen t m ethods of cooking have on 
the nutr it ive value of m ea ts, vegetables, 
and frozen foods . 

The new wi ng houses only a part of 
the School of Home Econo m ics. Other 
sections , most of which occupy the 
main hom e econ om ics build ing. include 
tex tiles and clothin g, home econom ics 
educat ion, ho m e equ ipment , home man
agem ent , and in t it u ti on management. 

Borer-Resistant Corn Developed
 
YEARS OF pa instak ing work by 
plant breeders and en tomologi sts have 
pa id off in th e form of "borer- r es is tant" 
and "bor er -toleran t" cor n a t the Uni
versity of Minnesota Agr icu lt u r al Ex
per im en t Sta t ion. 

Tw o var ie t ies, Minhy br id 411 and 
Mi nhybrid 412, a re re ista n t to the lar
va l feedi ng of the first brood of th e 
cor n borer . A third variety, AES 610, is 
" borer-tolerant." That is, it shows a 
lo w percentage of sta lk b reakage fr om 
cor n bor er dam age. 

Th e borer -tel ran t varie ty was or ig
inally des ignated as Exper im enta l 
Min hy br id 410. It w as ass igned a 
perma nent designat ion of AES (Agri
cu ltural E xperimen t S tation) 610 a t a 
r ecent m eeting of th e North Ce n tral 
Hy br id Corn Technical Co mmittee. 

AES 610 h ad th e best s ta lk qu ali ty 
of any hybr id in it s m a turity gr ouping 
cons idered a t the comm ittee meeting. 
It is the only hybr id corn g iven an AES 
number for gro wi ng as far north as 
Min nesot a , accord ing to E. L . Pinn ell, 
as sis tan t professor of agronomy and 
pl an t genetics at th U n iver sity . 

Seed of Min hybr ids 411 and 412 will 
not be availa b le to farmers ge ne r ally 
until 1954. F armer w ill be able to get 
seed of AES 610 in 1953. 

Other new hybr ids developed a t the 
Un iver si ty a nd pl aced on the list of rec
ommen ded va r ie ties fo r Mi nnesota
along with Min hy brids 411 and 412 and 
AES 61D-are Minhybrids 409 and 508. 
All excel in y ield and stand ing a bility. 
Minhy br id 508 and 409 have good sta lk 
quality but are si m ilar to olde r r ecom 
m ended hy br ids in corn borer reaction. 
Seed of 409 w ill be availa bl to farmers 
in 1953, and of 508 in 1954. 

Borer -r esis tant lines of corn used to 
develop the new hybrids originated a t 
Minnesota, Oh io, and Wi cons in Agr i
cultural Experim ent S ta t ion s. In Min 
neso ta , intensive y ie ld trials and tests 
for bor er -re istance have been m ad e 
ince 1948. In t hese tes ts, many th ous

a nds of corn borer eg g masses produced 
by U niv ersity entomologis ts were used 
for a rt ificia l infest ation of pla n ts. 

Ac t ive in the wor k a t Minnesot a have 
been E. L. Pinnell and E. H. Rink e, 
plant breed ers, and F . G. Holdaway, 
entomo logist. 
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Corn Needs Nitrogen� 
especially Oft Saffdy Soils . . ·� 

J. M. MacGREGOR 

SANDY SOILS oft en have too little 
available nitrogen to pro duce non
legume crops efficiently. Although th e 
su pply of available ph osph orus and 
pot assium in th ese soils is not large, ni 
t rogen deficien cy so limits cro p yields 
that some ph osphorus and potassium 
rem ain availa ble. If nitrogen is applied, 
however, th e heavi er cr op production 
will soon ex haus t these nutrients. A 
com plete fertilizer sho u ld then be ap
plie d at pl anting t ime, especially if 
mo re nitrogen is to be applied as a 
side dressi ng later. 

An assistant of Dr. MacGregor's emphasizes Th ere are abo ut five million acres of 
the differ ences between corn sidedressed with sandy land in Minnesota. Corn is an 
6~ pounds nitrogen fertilizer in early July 
(riqh t) a nd corn with no treatment (left) . J. M. Ma cGreg or is associate pr ofess or of 
Below are shown yie lds from the two stands. soils. 

Unfertilized Yields of Ear Corn, Increases Produced by Nitrogen Sidedressing, and 
Percentage Normal Rainfall, June, July, August 

Nitrogen applied 
w hen co rn w a s : 

knee high hip high 

Tota l 
nit roge n 
applied 

Fertil ize r 
lorm 

1947 1948 

Yie lds of ear corn 

1949 1950 1951 
'4 9-'5 1 

av erage 

p ounds 
o 

p er 
0 

c er e 
0 37.9 48.8 

bushels pe r ac re 
59.1 41.9 42.8 47.9 

in crease in y ield over no sidedress ing 
33 0 33 solid 1.1 2.4 14.7 10.2 12.4 12.4 
0 0 33 solid 3.9 0.7 8.3 6.8 5.9 7.0 

;::= 33 33 66 solid 3.5 13.1 5.1 16.9 11.7 
66 0 66 solid 4.8 2.0 14.4 13.5 14.4 14. 1 

0 66 66 solid 0.7 0 .7 14.9 11.0 3.4 9.8 
33 0 33 solu ti on 16.3 13.2 9.8 13.1 

0 33 33 so lution 15.0 13.2 2.2 10.1 
33 33 66 so lution 13.4 15.6 11.3 13.4 

Percenta ge of normal rainfall: inc hes 
Iune .... 142 91 86 6 183 
July 21 44 133 62 151 
Augus t 148 127 95 33 181 

From the table. we can draw the following facts: 

1. Low corn yields on the sandy soils are probably more often 
due to a shortage of available nitrogen than to moisture shortage. 
2. Sidedressing corn with nitrogen alone with no starter fertilizer 
can be profitable on many sandy fields for one or possibly two 
years. A complete fertilizer should then be applied in the hill at 
planting time. in addition to the later ni!rogen sidedressing. 
3. A sidedressing of 33 pounds per acre of nitrogen (100 pounds of 
ammonium nitrate) was almost as effective as twice this amount 
and produced more efficient returns. 
4. Sidedressing the corn when it's knee-high (early July) was 
most effective. 
5. Dissolving ammonium nitrate in water and applying it to the 
soil as a spray gave higher yields than dry applications but in
volved additional application cost. 
6. The corn population must be sufficiently dense to make use of 
the sidedressed nitrogen. 

importa nt crop on t he se soils, in spite 
of th e twin hazards of drought and 
wi nd eros ion . The corn usually looks 
green and healthy until July whe n it 
begins to look sickly and yellowish , r e
vealing nitrogen deficiency . Th e yel
lowing gradually increases as the sea
son progresses and oft en is thought to 
be ca used by drou ght. 

We hav e tried side dressing corn with 
nit rogen on a Grandy loamy fine sand 
in Isanti Cou nty for five yea rs (1947
51). Th e first two ye ars , we pl anted two 
stalks pe r h ill (7,112 stalks per acre) 
th in king that there was not enoug h 
mo istu re for a hea vier stand . This popu
lation wa s apparently too thin to make 
fu ll use of the applied nitrogen , and 
for the next three year s, three s ta lks 
per hill were used . Ammonium nitra te 
(33 per cent nitrogen ), e ither as the 
solid or dissolved in water, was side
dressed along the cor n rows a t the r at es 
of 100 and 200 pounds per acre in ear ly 
and la te July . 
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