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Marketing Hogs 
161/ Weight and� 
vrade "/earcass� 

Gerald Engelman. A. A. Dowell. 

E. F . Ferrin. a nd P . A. Anderson 

For the past two years, the University of� 
Minnesota has bee n conducting an invest iga�
ti on to determine if it is possib le to gr ade hog� 
carcasses according to their cut-out value.� 
The results of this study are pre sented here.� 

THE IND IVIDUAL FARMER does 
not have much inc en tive to improve 
the quality of the hogs he m ark ets to
da y. He receives ab out the same pr ice 
for all hogs of the same we ight, excep t 
those with obvious defects. This tend
en cy to price hogs largely on the bas is 
of averages is a fundamental problem 
in marketing slaughter hogs. 

If the farmer were to re ceiv e a higher 
price because his hogs made mor e 
satisfactory carcasses or "d r essed ou t" 
bette r, he might try to improve quality . 
On e impor tan t obstacle to p ri cing hog s 
according to their dressed value, how
eve r , is that the United States has no 
satisfactory carcass grade standards. 

In Canada, Denmark, England, and 
Sweden, farmers sell their hogs by car
cass we ight and grade rather than by 
live we ight. These carcass grades are 
based on "Wiltshi re sides," which are 
sold on the British marke t . 

In the Unite d States , carcasses are 
brok en down at the packing plant into 
who les ale cuts. Th ese cuts, such as 
hams, loins, bellies, and lard, are the 
basis for sale from packers to butchers. 

Th e divisions of Agr icultural Eco 
nomics and An imal Husbandry at the 
University of Minnesota have been in
vestigating this problem for two years. 
Since the work was initiate d, the Nor th 
Cen tral Livestock Marketing Research 
Committee has adopted "Marketing 
Slaughter Livestock by Carcass Weigh t 
and Grade" as a region al project. 

The firs t step in establish ing hog car 
cass standards is to determine why some 
carcasses are worth more than others. 
The hog carcass is made up of many 
wholesa le cuts and trimmings. All differ 
in value. The hams, loins, pic nic s, butts, 
an d bellies are th e relati vely high-value 
products, while lard is the most impor
tant low-value product . Therefore, the 
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Left-a desirable Grade 10 carca ss. This ca r
cass we ighed 150 pounds, measured 1.52 
inches 01 backla t, and its index 01 lean 
was 70.9. 

Right- this overf inishe d Grade 9 carca ss 
weighed 157 pounds, measured 2.05 inch es 
01 backlat, and its ind ex 01 lean was 66.3. 
Note the difference in backlat thickness. 

mor e valuable carcass es sho ul d yie ld 
more high-value cuts and a smaller 
amount of lard. 

Overfat carcasses should be dis
counte d because they yield too much 
lard an d not enough of the high-va lue 
cu ts . Carcasses carrying le ss "finish" 
yiel d less lard and more high-pr iced 
cu ts , and consequently tend to be worth 
mor e. However, if carcasses are too 
thin or underfinished , some of the 
wholesale cuts-par ticularly th e bellies, 
bu t als o hams and loins-are likely to 
be worth less per pound because they 
lack sufficient quali ty to move in the 
wholes ale trade as first-grade cuts. 
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Table 1. Su ggested Hog Carcass Gr a de Standa rd Ba sed on Backfat Thickness and Carcass Weight 

Grade 8 Grade 9 Gra de 10 

Carca ss 
Equiv. 

Live Wt. Index of Ba clda t Index 01 Backfat Index 01 Backlat 
Weights 

lbs. 
(approx.) 

Ibs. 
Lean 

% 
Thickness 

in . 
Lean 
% 

Thicknes s 
In. 

Lean 
% 

Thickness 
in . 

110-140 165-205 64.1 2.0-2.3 67.0 1.7-2.0 70.0 1.4-1.7 
140-180 205-260 64.1 2.1-2.5 67.3 1.8-2.1 70.0 1.5-1.8 
180-220 260-310 64.4 2.2-2.6 67.4 1.9-2.2 70.0 1.6-1.9 
220-270 310-375 64.2 2.4-2.7 67.1 2.0-2.4 70.0 1.7-2.0 

"Overfat" an d "underfin ished" do not 
provide a precise basis on which to 
build grade standar ds . H ow fa t is "over
fa t?" H ow much finish should a car 
cass carry to be safely bey on d the 
"underfinished" classificat ion? Are th er e 
any physical m easures that de scr ibe 
the carcass m ore objecti vely a nd pro
vide the basis for grade stan dards with 
quan ti ta ti ve specifica tio ns? 

Carcasses Measured 

To answer these questi ons, data w ere 
ob ta in ed on 695 carcasses at the Geo. 
A. Ho rmel & Com pany packing plant, 
Au stin, Minn eso ta, in the fall of 1946 
and the wi n ter of 1947. Several m ea s
urem ents of each carcass w ere r e
corded. These included ave rage back 
fa t th ickness, length of body, length of 
ham, th ickness through the shoulders, 
thickness through the hams, and belly 
pocket th ickness. After being m easured, 
each carcass was cu t to dete r m in e what 
par t of th e whole carcass was m ade up 
of who lesa le cuts and t r immings. 

Detailed .statist ica l analyses w ere ap
plied to these da ta to determ in e if any 
of these m easures could be us ed to 
esti mate the percen tage of high-value 
cuts (hams, loi ns , picnics, butts, and 
belli es) and le an tri m m ings in the ca r 
cass. The combined percentage of high
value cuts an d lean t ri mm in gs was 
called the "index of lean ." 

Av erage backfa t thickness proved to 
be the best single m easure in ex pla in 
ing variations in the index of lean. Body 
length was second and the other meas
ures less important. At any specific 
carcass weight, such as 140 pounds, the 
use of backfat thickness and body 
length together gave littl e improvement 
over the us e of backfat thickness alone. 
For th at reason, primary em ph asis was 
placed on carcass weight and backfa t 
thickness in the preliminary efforts to 
establi sh gr ade standards. 

Backfa t thickness, ca rcass weight, 

and the in d ex of lean were used to 
develop the tentative hog carcass 
standards shown in table l. 

In this standar d, Gr ade 10 is pre
sume d to be the m ost desirable carcass 
grade. Grades 8 and 9 carcasses are the 
h igh ly finish ed carcasses, but th ey are 
d iscounted because they y ield more 
lard and a smaller proportion of h igh
value cuts (note the increased backfat 
th ick ness an d r educed index of lean in 
these grades ). 

Grades 11 and 12 in clude th e ca r 
casses which lack ad equate finish. Th ey 
will y ield a h igh er pr oportion of h igh 
value cu ts than Grade 10. Th ey are 
d iscounted , n evertheless, because m any 
of the bellies , hams, and loins com ing 
from these ca rcasses a re so lack ing in 
qu ality th a t they ca n no t be sold as 
No.1 cuts in the wholesal e trade. 

Grade Values Differ 

The nex t important task was to de
te rmine the differences in carcas s value 
amon g th e several ca rcass gr ades. 
The se d ifferences depended upon (1) 
the ex pected average carcass composi
tion w ithi n each of the d ifferent ca rcass 
weight and grade groupings, and (2) 
the r el a ti onship of the prices of the 
various who les a le cu ts and tr immings 
to each other . 

Information required to predict the 
average carc ass compositi on was pro
vi ded in this study. The price relation
ships of the various cuts and trimmings 
are con stantly changing. But in gen eral , 
the greater the margin between lard 
prices and the prices of the high-value 
cuts, the greater will be the discount 
for the overfin ished grades. 

If we use the average price relation
ships which prevailed from 1937 to 
1941, and the average level of live
weigh t prices for all slaughter hogs 
sold in 1947 ($24.60), the composit e car
cass values for Grades 8, 9, and 10 
wo uld be as sh own in table 2. 

Table 2. Composite Carcass Values for Several Carcass Grades 

Carcass 
Weight 

(Pounds) 

Equivalent 
Live Weight 

(Approx. 
pounda) 
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Carcass Grades 

10 11 12 

110-140 
140-160 
160-180 
180-200 
200-220 

165-205 
205-232 
232-260 
260-285 
285-310 

$39 .82 
39.31 
39.04 
38.41 
37.91 

$40.63 
40.09 
39.58 
38.76 
38.13 

$41.39 
40.7 1 
40.02 
39.10 
38.29 

Gra de 11 Gra de 12 

Index of Backlat Index 01 Ba ckla t 
Lean Thickness Lean Thickness 

% in . % in. 

72.9 1.1-1.4 75.8 0.8-1.1 
72.7 1.2-1.5 75.5 0.9-1.2 
72.6 1.3-1.6 75.6 0.9-1.3 
72.8 1.3-1.7 75.7 1.0-1.3 

Carcasses wi thi n the overfin ish ed 
grad es (8 and 9) are d isco un ted be cause 
th ey yi eld less of the high -val ue cuts 
and more of the low-priced lard than 
those in Grad e 10. Within each grade, 
the heavier carcasses are discoun ted 
because the ir he avier cuts of ' hams , 
loins, picnics, and bellies usually sell 
a t sharply low er pr ices. Not enough 
da ta on the numbers of discounted cuts 
fro m u nder fin ishe d carcasses we r e 
availa bl e to determine precisely th e 
proper price discou nts for the unde r 
finis h ed grade s (11 and 12). 

These investigations we re carried on 
to determine the r elative accuracy of 
the present live weight sy st em of mar 
keting hogs, and a ca rcass weight and 
grad e sys tem in pricing sl aughter h ogs 
according to actual value. Indiv idu al 
live hogs vary in va lue becau se of dif
feren ces in the ca rcasses th ey produce 
and beca use of diff er en ces in the ir 
dressing percentag e or carcass yie ld. 
(Although y ield is a very impor tant 
factor , no wor k was don e in this stu dy 
to de ter min e why ca rc ass y ields vary.) 
In order to compare the r elative ac
curacy of the two m arketing m eth ods, 
the stu dy m easured the r ed uc tion in 
var iability of liveweigh t value accom
plish ed by ea ch m eth od of marketing. 

Methods Compared 

The liveweigh t m ethod al on e removed 
45 pe r cent of th e total variation of in 
di vi dual liv e anim al values. An ad di
tio nal 38 per cen t, or a to tal of 83 per 
cent, cou ld be removed through the 
carcass weight an d grade sys tem . These 
two figures, 45 and 83 per cent, are 
m easures of th e r el ati ve accuracy of 
pr icing of th e two m arketing m et hods. 
This would leave abou t 17 per cent 
wh ich ca n be accounted for by the value 
va ria t ions between carcasses within 
each ca rcass grade. 

If we sta r t wit h the presen t system 
as a base and consider only the r e
maining errors in pricing, it is signifi
cant that a little mo re than two-thi rds 
of the r em aining value variations could 
be remov ed thro ugh m arketing of ho gs 
on the basis of carcass w eigh t and grade . 

These r esults are preliminary an d 
tentative. It is probable th at fur ther r e
search m ay develop a ca rcass standa rd 
super ior to that su ggested h ere. 
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YOU CAN J( eduee eoll £,psses� 

LESTER O. GILMORE and 
T. W. GULLICKSON 

M INNESOTA'S 150,000 dairymen 
can make th eir dairy ente r pr ise more 
profitable by underst anding the im
portance of good babyhood care for 
calves. Death takes a tremendous toll 
dur ing th e ca lf' s babyhood. Cu tt ing 
down thi~ toll will give every dairy
man a much larger grou p of heifer 
calves and future sires to select fr om . 
At th e same time, of course, fewer 
deaths will mean less financial loss in 
th e herd. 

Of all the calves born between 1934 
an d 1945 in the University of Minnesota 
dairy herd at University Farm, approx i
mate ly 10 per cent were born dead. In
breeding w as partly to bl ame because 
it brought toge the r undesirable traits 
that otherwise m igh t not have been 
evident. Just how many d eaths were 
caus ed by th is inbreeding, however, is 
not known. 

An other 8 per cent of the dairy 
calves died befo re they were a w eek 
old . Ab out 17 per cent d ied du ring the 
first month, and only 75 per cent of 
those born alive lived six m onths. Oth er 
studies sh ow ed th a t 40 per cent of th e 
calve s living beyond six m onths had 
been set back by scours or p neumon ia , 
th e m ost prevalent calf diseases. 

Contrast this rather astonishing toll 
wit h a record of very little sickness 
and a mortality of 5 to 15 per cent 
am ong beef calves. The most probable 
reas on for th e diff erenc e is that beef 
cows are m ore often carri ed on grass 
and beef calves pe rh aps get better 
ear lier care . 
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Before birth, th e mother provides th e 
ca lf with oxygen from her oxygenated 
blood cells and nutrients fr om her blood 
stream . Thus, th e mo st critical time in 
a calf's life is probably during birth 
and th e attendan t adjus tm ents of th e 
heart, lungs, and di gestive tract. 

Th e differen ce between th e env iron
ment wit hin th e da m 's uter us and th e 
ou tside is so grea t that som e calves 
cannot adj ust th emselves. The adjust 
ment is even m or e difficult whe n th e 
ca lf suffers fr om some defici ency as a 
result of im proper feeding of the dam , 
or inherits genes for low vigor or 
speci fic gen es for lethal (death -produc 
ing) conditions. In cattle throughout 
the world, there are 26 such genes 
which are k nown to cause death pre
maturely. Many of th em are carried by 
th e breeds in the United Sta tes. 

Inherited lethals most frequentl y 
show up at a few days after birth. Some, 
howev er, cause death earlier and the 
r esult is an aborti on . Others start life, 
bu t fail to live their normal life span. 

The Mother's Fee d 

Exper im en tal ev idence and ex per i
ence of calf r a isers sh ow that the dam's 
nutrition is the bulwark of a program 
aimed at raisin g a larger proportion of 
calves born in a herd. Research has 
sho wn that vitami n A and iodine are 
esse n tial in th e dam's ration if the 
calf is to ge t a good sta r t in life. 

The nip ple pl an of feeding is satisfactory for 
young calves. 

Early experiments sh ow ed tha t r a
tions r estricted sole ly to oa ts or wheat 
plants, or to a combination of the tw o, 
caused abor te d, dead, or weak calves. 
Howev er, cows fed r ations restricted 
to the corn plant gave birth to st rong 
calv es a t full term . One of the differ 
ences in th e rations was the gre ater 
amou nt of vitam in A provided by corn. 
Co ws fed a ration low in vitami n A 
m ay also produce blind calves. 

A 1,000-pound pregnant cow needs 
a t least 12,250 U.S.P . units of vit amin 
A per day . Fiv e to ten times th is 
amoun t is r ecommended especia lly dur
ing th e last mo nths before the ca lf is 
born. This v itam in is not likely to be 
deficient whe re ca t tle have good pas
ture and are fed goo d green-colored 
hay dur ing the w inte r . If pasture is cu t 
by drouth or if hay is improperly cured 
and store d, vi ta min A should be added 
to the diet of the pregna nt da m. Feed
ing 1,000,000 U.S.P. units of this vi ta
m in daily for two weeks befor e th e 
calf is due m ay be m ost effecti ve in 
helping the ca lf combat earl y trouble. 

The lack of vitamin D ha s not cau sed 
h igh death losses . The colostrum fro m 
cows fed plenty of sun-cured hay will 
generally provide the young calf wi th 
a liberal su pply of v it am in D. Later 
needs are met by feeding sun-cured hay 
and by exposure to direct sunshine. 

The popularity of vitamin E for cat 
tl e is on the wane. Carefully controlled 
exper ime nts at th e University of Min
neso ta show that cattle do not need this 
v itam in for r eproduction . 

Among the many mineral eleme nts 
needed by ges ta ting cows, iodine is th e 
mo st likely to be deficient, espe cially 
in ri ver basins such as the Mississippi. 
A severe defici ency of iodine may re
su lt in goiterous calves that are dead 
a t birth or that die shortly th ereafter . 
Th e gene ral use of iodized salt or 
potassium iodide for all cattle provides 
th e pregn ant dam with adequate iodine. 

Clean and pleasant maternity sur
roundings fa cilitate th e calf's adjust
ment at birth. It is a good idea to let 
the cow calve in a sm all , qu iet , well 

(Continued on pa ge l4 l 
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:Do Stored Potatoes £09( Vitamin e?� 
111 - STORED CONT IN UOUSLY AT THE INDIC ATED T EMPERATURE JANE M. LEICHSENRING 

and LOANA M. NORRIS [Eill- STO RED AT 68 OF. FOLLOWING 6 WEEKS STORAGE AT THE LOWER T EMPERATURE 

SINCE EARLY colon ial times, pot a
toes have been an important vegetable 
crop in the United Sta tes. Government 
r epor ts have sh ow n that Americans 
consume annually approximately 275 
million bushels of pota toes , which is a 
da ily per capit a consumpt ion of about 
4Yz ounces . Among low-incom e groups, 
however , potatoes constitute a much 
larger portion of the d iet th an is indi
cated by the nati onal av erag e. The po
tato is jus tly po pular . It has a mild, 
pleasing flav or , is adaptab le to various 
m ethods of cooking, and has good st or
age qualit ies, all at low cost. 

Most people are aware that the 
potato is a good sour ce of food 
energy. but few realize or appre ci
ate its oth er contributions to the 
diet. Do you know. for ins tance . 
that three small potatoes daily w ill 
contribut e to your diet significant 
am ounts of two minerals: ph os
phorus and iron: and three v ita 
min s: thiamine. niacin. and ascorbic 
acid. plus lesser amo un ts of other 
nutrients? 

Newly-harvested pota toes are especi
ally rich in ascorbic acid. Such potatoes, 
however , constitute only a small part 
of the annual potato consumption. The 
major portion of the year ly crop is 
he ld for varying lengths of ti m e, and 
many potatoes are kept under different 
con ditions of storage for months. 

Recent studies have shown that po 
tatoes lose th eir ascorbic acid content 
wh en subjected to storage. During the 
ea r ly part of the storage period, there 
is a very rapid loss of this vitamin. Such 
loss becomes mor e gradual with contin
ued holding. In spring, when other 
sources of this vitamin are less abun
dant , potato es ar e also less potent 
sources, contain ing on ly about one third 
as much ascorbic acid as was present 
a t tim e of harvest. 

This loss in asco rbic acid during stor
age is of consider able importance from 
th e nutritional standpoint, particularly 
for the low-incom e groups in our popu
lati on . Accordingly, w e need to know 
not only which conditions of storage 
w ill assu re potatoes of good table qual
ity, bu t al so which conditions will r e
sult in the m aximum retention of this 
essential vitam in . 

Authoriti es agree that storage at tem 
pera tur es of 50° F ., or hi gher, results 
in table stock of high quality . However, 
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Fig. 1. Mean values of ascorbic acid content for three varieties of potatoes stored at four tem
p eratures. compared w ith values for similar potatoes stored under different conditions. 

po ta toes can be kept a t this tem perature 
for onl y 12 to 14 weeks without ex 
cessive shrinkage and early sprouting. 
Prolonged storage a t tem peratur es be
low 40 ° F . r etards sprouting, but a t th e 
same time it in cr eases the su gar con
tent , and m akes potatoes soggy for 
table use. A tem per ature of appro x i
mately 40° F ., th erefore, is pr obably 
the mo st desirable compromise for long 
storage pe r iods, be cause a t this tem
perature the shrinkage is small, th e 
cooking quality is fair , and sprouting 
is definitely r etarded . 

To determine what conditions of 
storage would best conserve the asco r bic 
acid content of potatoes and at the 
same tim e prevent the develop m en t of 
excessive sweetness, a study was under
taken recen tly by the University of 
Minnesota Agricultural Experiment 
Station . Tests were made on three com
mon commercial varieties of potatoes 
(Re d Warba, Mesaba, and Chippewa) 
produced at the North Central Experi
ment Stat ion at Grand Rapids, Minn. 
These potatoes were harvested in Sep
tember and held in a root cellar at 
Grand Rapids until December 10, when 
th ey were delivered to University 
Farm. At th is ti me the outside tem
peratu re w as just ab ove freezing. 

Each of the three varieties was di
v ided into lots which were stored at 
four diff eren t temperatures (68 ° F ., 
57° F ., 47° F ., and 35.6° F .) from mid
December until mid-March. At three
w eek intervals for a period of 12 weeks, 
tubers from lots of ea ch variety w er e 
rem oved from storage and analyzed 
according to accepted chemical methods 
for ascorbic acid and total sugar con
tent. After six w eeks, half of the tubers 
stored a t th e three lower temperatures 

were transfe r re d to stor age at 68' F . 
These were analyzed aft er three and 
six weeks' storage at this common tem
perature. 

The resu lt s of ascor bic acid determi
nations on th e stored tubers are shown 
in figure 1. Because the three varieties 
responded similar ly to th e differen t 
storage temperatures, only the m ean 
values for th e three varieties are pre
sente d. The solid black por ti ons of the 
char t show th e ascorbic acid values for 
the potatoes held continuously at the 
four storage temperatures. The lighter 
portions represent the value s for the 
tu bers held at 68° F. following six 
we eks' preliminary storage at the lower 
temperatures. 

Temperature Increases Loss 

The chart shows clearly th at storage 
temperature had a significant influence 
on the ascorbic acid conte nt of the po
tatoes. Obviously, storage a t th e tw o 
lower temperatures caused appreciably 
greater losses of this vit amin th an did 
storage at the higher te mperatur es, 
particularly during the last three-we ek 
period. Furthermore, tubers which wer e 
an alyzed after three and six weeks ' 
storage at 68 ° F ., following six weeks' 
preliminary storage at the lower tem
peratures , showed marked r ecoveries 
in ascorbic acid content. Th is condition 
was m ost apparent in those tubers 
which had been s tored originally at the 
tw o lower temperatures. In th ese, th e 
ascorbic acid content at the close of the 
exper im en t was actually somewhat 
greater than that in the potatoes held 
continuously at 68° F. 

(Continued on page 15) 
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FUNGI THAT POISON SOYBEANS� 

MICHAEL G. BOOSALIS and 
M. F. KERNKAMP 

O NE OF THE MO ST s tr ik in g agr i
cultural developm ents in recen t y ears 
in the cor n belt is the grea t increase of 
soybean acreage. The im portanc e of 
soybeans in Minnesota is ev idenced by 
the fact that the production in 1947 was 
11 m illion bushels, 10 t imes greater th an 
the 1940 crop . The pr incipal rea son for 
th is spectacular in crease was th e r ising 
dem and for dom estic oils an d fats . 

In view of th is large and rapid in
crease of soybean pro ductio n , th e Divi
sion of P lant Pathology of the Unive r 
sity of Minn esota Agr icultural Exper i
m en t S ta t ion began to study th e poten 
tia l importance of soybean dis eases. 

Bacteria Menace Crop 

Bact er ia , v iruses, and fu ngi can a t
tack soybeans and cause destructive 
d iseases . With in each gro up th ere are 
severa l species or types that attack the 
crop. Soybean diseases pro duced by 
ba cteria and viruses have not been in 
ve stigated as ex tensively in Minnesota 
as h av e those ca used by fungi. 

F ield surveys d isclose d, h oweve r , 
th at bac teri a and v iruses d o constitu te 
a r eal men ace to th e cro p . The bact eria 
may destroy la rge areas of the lea v es, 
causing st unt ing of the plant, r educt ion 
in y ield, and production of poor seed. 

Th e vi r uses m ay in fec t most of the 
plant or ga ns of soy beans and cause yel
lowing, wrinkl ing, and cr in kling of th e 
leav es. The resulting in juries to the 
pl ants are about the same as those 
caused by the bact eria. At present, 
pl ant scientists are devel oping more 
resistant variet ies for the control of 
bacteria l and virus d isea ses . 
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About 10 sp ecies of fungi (molds) 
cause di seases of soybeans . Be sides be
ing able to cause severe injury to the 
plants, some of th em can r esult in ex
te ns ive damage to seeds in sto rage. 

The plan t pathologists a t Un iver sity 
F arm are invest igating especially th e 
soil fungus Rhizoctonia which is a "t ri 
pl e threa t" to soybean fields. This pl an t 
kill er is fo und in all soils wherever 
cr ops are grown. Th e mycelium (vege
ta t ive threads) of this mold ca n , u nde r 
fa vorable condit ion s, ca us e 100 per cen t 
"damping-off" (k illin g of the seeds and 
seedlings) of all the common Minnesota 
soybean varieties . 

The struggle for survival is only h alf 
won by the plant if the seed s or seed 
lin gs escape damping-off, be cause th e 
fungus m ay still continue to attack 
growing plants, partly or com ple tely 
gird ling the stems n ea r the ground. 

Studies made in the labora tory and 
in the greenho use have sh own tha t th is 
t r iple threat fu ngus ca n ex cr ete to xic 
substances wh ich poison soybean seeds 
and seed lin gs ev en when the fung us 
its elf do es not penetra te the plant. The 
d iluted toxic substanc es from a st rongly 
pathogen ic st r a in of Rhizoctonia w ere 
found to r educe see d ge rmin ati on and 
ch eck root development of the seed
li ngs. The d ilu ted tox ic substanc es from 
a weakly pa thogenic str ai n did not af
fec t seed germ ination or r oot develop
ment. Path ologists do n ot y et know 
wheth er toxic m ate r ia ls a re produced 
in th e field by the fu ngus or, more im 
portant, whether these toxic subs tances 
affect the soybeans. 

Ch emical seed treatment, r esistant 
varieties, and crop rota t ion are three 
possible m ethods for controlling the 
damping-off caused by fungi. The in
vestigations made by plant pathologists 
have been confin ed to seed treatments 
for controlling root-rot ting molds. 

Left-he a lthy soybean seedlings . 
Right-seedlings infected with root rot. show. 

ing necrolic lesions. 

Experim ents were made with soy
beans in field plots inocul ated with the 
pathogeneti c m old. These tes ts show 
that damping-off is controlled better by 
some fung icides than by others . Becau se 
a root-rot epi demic did not occur i~ 
Minnesota dur ing this investi gation, it 
was not po ssible to determine the effec
tiveness of the seed trea tmen ts und er 
na tural conditions . Seed tr eatme nt ex 
per im en ts w ill be con tinued, however, 
to determine the best ch em icals for 
con trolling damping-off and ultimately 
for inc reasing soybe an yields. 

Many Fact or s Contribute 

Thus fa r, there have been no soybean 
dis ease epide m ics in Minnesota. In an 
ep ide mic, ho wever , there ar e many 
contributing factor s, such as parasitic 
races of the mold , en vironmen t , amount 
of inoculum, and susceptibili ty of the 
variety . Because of the se factors, there 
ca n be no guarantee tha t a crop will 
r em ain healthy simply because it was 
not su bject to di seases of ep id emic pro
portions in the past. The k nowledg e 
derived , therefore, from this r esearch 
may become appl icable in future, un
foreseen epide m ics. 

Ger mina tion and seedling de velopment are 
affected by toxic substances from two root
rot molds . 

Left to righ t: seedlings grown from soybean 
seeds germin a ted in toxic substances from 
strong ly pa thogenic mold ; plants from seeds 
ge rmina ted in toxic substances which had 
been heat ed a t 2400 F. for 15 minut es ; a 
weakly pa thoge nic mold supplied the toxic 
su bstance in which these seeds were qer
minated ; no toxic substance wa s added to 
the ger minati ng solution for these seeds. 
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FOUR WAYS in which the 
European corn borer aids in de
velopment of sta lk and ear ro ts: 

CORN BORER Aggravates 

Stall< axd tar Rot ~ It prov ides ave nues of en 

J. J. CHRISTENSEN� 
AND C. L. SCHNEIDER� 

THE SPREAD of the European corn 
borer in to Minnesota has greatly com
plica ted the dev elopmen t of corn varie
ties which will r esist stalk and ear ro ts. 
Observations in Minnesota indicate that 
tfie grea ter the infestation of European 
corn borer, the greater th e stalk -ro t 
da m age. Inb red lines and var ieties of 
corn that are us ually free from stalk 
rots may develop considerable rot when 
injured by the corn borer. 

Stalk and ear rots a re am ong the 
most impor ta nt corn dis ea ses in Min ne 
sota, and in certain yea rs may cause 
conside rable damage. Under conditi ons 
fa vorable for ro t development, stalk 
rots m ay k ill th e pla n ts pr ematurely 
and thus reduce yields. They also may 
increase lodging and early stalk break
age. Obviously , lodged and broken 
stalks not on ly m ake harvesting of 
corn m ore difficult, but may also reduce 
the qu ality when th e ears com e in con
tact w ith moist soil and be come moldy . 

In Minnesota, stalk and ear ro ts of 
corn are caused by m any different 
microorgan isms, ch iefly molds. Som e of 
these m olds cause important dis eases 
on other cer eal crops. One of the com
mon sta lk - and ear-rotting fu ngi also 
causes scab of wheat and barley. Some 
of th e stalk- rotting organism s are rela
ti vely weak parasites on corn and can 
caus e dam age only when th e plants are 
weakened or when entr ance to the pl ant 

is provided through wounds, such as 
those caused by insects. 

On the ot her hand, some of the more 
acti ve parasites are not dependent u pon 
in juri es. They m ay enter through th e 
roots , sh anks, sh oots , and at the junc
tion of the leaf with the sta lk. H owever , 
their entrance and su bsequent develop
ment in the plant are greatly agg ra
vate d by m echanica l in juries. 

St alks Examined 

Du r ing 1946 and 1947 thousands of 
corn stalks were sliced lengthwise and 
a count was mad e of the preval ence and 
sever ity of th e r ot adjacent to the in sect 
tu nnel. In an expe ri me ntal plot at Un i
versi ty Farm where 59 lines and crosses 
a re grown, m ost of the borer -infested 
stalks in 1947 had conspicuous rots as
socia ted w ith insect tu nnels. By Oc to
ber 1, 81 per cent of the inte rnod es with 
insect inj ur ies had alr ea dy developed 
ro t. As the se ason progressed, more rot 
developed. The uninfested internodes 
in the same stalks were comparati vely 
free from infection. It is rather signifi
cant that sev eral in sect tunnels may 
occu r on th e same stalk , and on various 
places on th e same plant: nodes, inter 
nodes, sh oots, sh anks , and ears. Wh en
ev er these injuries are followed by rots, 
severe damage to corn may resu lt . 

Obviously the European corn borer 
weakens the plant mechanically, and 
the injur ies al so cu t off a cer tain 
amount of n utr ient supply . The weak
ened tissues are more subject to attack 

tr ance for fungi (molds). 

t> Movemen ts of borer larvae 
di str ibute organisms inside th e 
plant. 

~ Excr eme nt of the borer larva e 
in larval tunnels fu rnishes an ex
celle nt medium for th e rap id 
growth of fungi . 

l) P lant injuri es caused by t he 
borer weake n the adj oining t is
sues. rendering th em more sub
jec t to fung us attack. 

by certain parasites which are ordi
narily too weak to cause damage. Th e 
rots th a t follow th e insec t in jur ies are 
th erefore usually of m uch grea ter ex 
ten t than th e tissue ac tually destroyed 
by th e ins ect. Cons equently , injuries 
a tt r ibu te d to European corn bor er m ay 
be due in part to damage of fu ngi 
(molds) following th e insect injur ies. 

Holes Increase Rot 

The borer larvae make holes in th e 
stalks wh ich provide an easy entrance 
for fungi an d bacteria tha t cause stalk 
rots. Field tests over a period of years 
have shown conclusively that mechani
cal injur ies of various types, such as 
th ose induced by nail punctures, grea tl y 
increase the percentage of stalk rots. 
Also , inbred lines and varieties of corn 
which are normally comparati vely free 
fr om stalk rots may develop cons ider 
able rot when artificially inoculated 
through wounds. Thus, by means of 
mechanical injuries, th e European corn 
bor er may render res istant lines of corn 
susceptible to stalk rots. 

The frass dep osi t wi thin the insect 
tu nn els is an ex celle nt m edium for th e 
grow th and multiplication of many 
fungi. Examinations have shown that 
fr ass from diff er ent tunnels is usually 
thoroughly infected with microorgan
ism s of vario us kinds, including those 
associa ted with stalk and ear rots. 
Since many stalk-rotting org anisms 
can grow readily on dead materials, the 

Left-ears of corn showing different degrees 
of rot. 

Right -stalk rot developing around corn borer 
tun nel s. Note bore r larva in sta lk at left. 
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frass fu rnish es a favorable substrate 
for a rapid build-up of organisms and 
th us hastens the destruction of tissues. 
It seems like ly that the fr ass m ay he lp 
to establish a parasi tic r elationship of 
certa in weak pathogens, such as one 
of the blue molds which kills the corn 
ti ssu e in advance of its penetr a tion. 

Labor atory tests indic ate th at th e 
la rvae of th e European corn borer are 
usu ally in fested both internally and ex 
ternally with many microorganisms in 
clu ding those that cause stalk rots. Th e 
adult m oths of the cor n borer som e
tim es car ry many spores of molds on 
th eir bodies. 

The frass often m akes up a large per
centage of the organic material that col 
lec ts outside th e plan t, betw een the 
st alks an d th e leaf sh ea ths. Stalk -rot ting 
and leaf-blight ing organisms may grow 
readily in th is m aterial. In this way, 
some of the fungi wh ich do not dep end 
on injur ies for entrance in to the pl ant 
are aided by the frass which provides 
suitab le m aterial for rapid multiplica
ti on of the organism a t the place of 
entry . 

The m ovem ents of the European corn 
bore r inside the plant help to distribute 
the organ ism with in th e host. Alt hough 
the pa thogens m ay progress rapidly 
within the t issue of an in ternode, the 
node tissue greatl y retards the spread 
of the fungi. The corn borer fr equently 
attacks the node di r ec tly or tu nne ls 
through it, and a ids in the rapid spread 
of fungi within the pl ant . 

Although the larvae and moths carry 
the disease-producing organisms, this 
is of r ela tively minor im por tance in the 
sp rea d of th e molds, since these organ
isms are effectively transmitted by air 
curren ts, wind, rain water, and other 
agencies. 

Control Problems 

Any attempt to control stalk and ear 
rots of corn must take into accou nt the 
importance of th e European corn borer 
in th is disease problem. In the program 
of breeding stalk and ear r ot-r esistan t 
varieti es of corn at the University of 
Minnesota Agricult ural Exper imen t 
Statio n, m ore than one hundred lines 
and varieties of corn are test ed ea ch 
year for resistance to th ese disea ses at 
University Farm. and at th e Mor r is and 
Waseca stations. Pure cultu res of st alk 
rot ti ng fungi are grown on toothpicks 
wh ich are inser ted in to small holes in 
th e stalks at abou t silkin g tim e. Inbred 
lines and varieties of corn diff er widely 
in th eir res istance to stalk rot whe n in
ocula ted in this manner. Thus, by simu
la ting the conditi ons whereby certa in 
s talk -rotti ng fungi may enter the plants, 
inbred lines of corn may be selected 
that are resistan t to stalk rot u nder a 
wi de range of conditions. 
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Three of the men most closely connected with the de velopment of the new Minnesota No. 2 
hog : from left to right are Dr. L. M. Winte rs . Ma rk Thompson. and T. M. McCa ll. 

Minnesota No. 2 Hog Breed 
Dedicated at Crookston Ceremony 

THE UNIVERSITY of Minneso ta's 
secon d new ho g breed, the Minnesota 
No. 2, officially joined the elite circles 
of r ecognized hog breeds at a specia l 
dedication ceremony at the University's 
Northwest Agr icult ur al Experiment Sta
tion at Crookston, September 18. T. M. 
McCall, su peri n tendent of the station, 
was host for the ceremonies. 

Dr. C. H. Bailey, dean and director of 
the University's Department of Agr i
cu lture, formally presented the No. 2 
to the farmers of Minnesota and the 
middlewest at the ceremony. John Ol
son, president of the Inbred Livestock 
Registry association, accepted the new 
br eed in behalf of Minnesota farmers. 

Olso n also recorded the new hog in 
th e registry association's rolls. The as
sociation will now officially register 
No.2 ho gs. 

The No. 2 ho g is the result of eight 
years of careful inbreeding by Univer
sit y ex peri men t station animal husband
m en , headed by Dr . L . M. Winters. Most 
of th e experimental work was carried 
on at the branch station at Crookston. 

Work on a herd of No. 2's was 
also carri ed on at the University's 
Nor theast Agr icult ur al Experiment Sta
ti on at Duluth, under the direction of 
Mark Thompson , superintendent. 

The new hog originated from a cross 
of a Canadian-br ed Yorksh ire boar with 

females of two inbred Poland China 
lines. Main value of the No.2 line w ill 
be in developing superior m arket sw ine 
through crossbreeding with ot her hogs. 

Dr. Winters declares that the No. 2's 
were developed primarily for crossing 
with Minnesota No. 1 hogs and with 
th e experiment station Poland China 
inbred lines. 

The No. 2 is a black and white, lean 
type of hog. It does not hav e as long a 
body as the No.1, but has longer legs. 

Mrs. Deloris Dahl. Dassel. Minnesota. bre a ks 
a bottle of buttermilk over a yea rling boar 
in dedication ceremonies for the Minnesota 
No. 2 hog . Looking on is Northwest Expert
ment Station animal husbandman. Homer 
Fausch. 
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The North Central School and Experiment Station� 
DONALD L. DAILEY 

IFMI NNESO TA w ere di vided .in to 
halves, and diagonal li ne s dr awn fr om 
opposite corners of th e nor th half, these 
lines would in tersect near Grand Ra
pids. That is why th e name Nor th 
Central was giv en to the branch Agr i
cult ural School and Exper im en t Station 
of the Un iversity wh ich was located 
there in 1896. 

F ift y yea rs ago, nearly one-third of 
Minnesota was pin e for est or cu t -over 
land origin ally in 
pine. This area, in 
clud ing all of the 
terri tory wi th in 100 
miles of the exper i
ment station at 
Grand Rapids, pre 
sented a problem to 
th e sta te. It was 

Daileydecided to exper i
ment with agriculture in the r egion. 

This branch stati on w as establishe d 
to study the problems and carry on 
work both in forestry and farming. 
Later , a forestry experim en t sta tion 
was started at Cloquet, and ano the r 
agricultural st a tion at Duluth to deal 
with the di fferen t soil types that pre
vaile d near Lake Su perior. 

Today the Nor th Central Station is 
fundamen tally an agricultural sta ti on . 
It does, however , have approximately 
180 acres in a wo od lo t containing 
about one million board fe et of timber. 
The st ati on als o includes one for es tr y 
research project wh ich dates fr om 1900. 

The farm contains 454 acr es. At the 
time of purchase 70 acres were in crop ; 
today 140 acres are under cu ltiva tion . 
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In ad dition , there are approximately 
115 acres of pasture and 20 acres in 
farmst ea d, ba rny ards, scho ol grounds, 
and ro ads. The fa rm was well chosen 
for it con tains marked soi l variatio ns 
sim ila r to th ose wh ich character ize this 
large p ine region. 

Time, ex per ience, and research work 
are evolving a pattern of la nd use for 
thi s northern coun try. About one -third 
of the la nd is su ited to fa rm ing . Th e 
remaining two -th irds can, a t present, 
best be used for for estry and conserva 
tion. Th e land is productive. Acre for 
acre, excep t for ex tre mely sa ndy areas , 
th e productivity is exce ede d only by 
southern Minnesota soils . Hay, pasture, 
and sm all grains are best adapted, with 
potatoes, legume seed , and in some 
cases , flax , servi ng as cash cr ops. More 
th an 80 per cent of the farm income of 
this area com es fr om da irying. Th e r e
gion is ideally adapted to sh eep produc
tion, but wolves and black bears m ake 
th is en te r prise risky in m any com
munities . 

Farms are sm all , w ith less than 40 
plowable acres on th e aver age, but 
there are m an y acres yet to dev elop. 
This is the onl y area in the state that 
has an in cr easing number of farms and 
a grow ing farm population. The bi g 
problems for m ost of th e farmers are 

Left-M. C. Hild reth. shephe rd. and Donald 
L. Dailey. super int endent. show one of the 
Minn e sota 100 sh eep . a new line bred for 
production in northern Minne sota . 

Middle-a lille r of the Minneseta No. 1 hcq s, 
develop ed a t the North Central station. 

Right-a view of the Chapman Plantation . 
begun in 1901 by Superintendent H. H. 
Cha pma n. 

th e clear ing of land of br ush and 
stum ps, and in some cases sto ne, and 
th e providing for adequate drainage so 
that the farms can be made large 
en ough for a sizeable business. 

Farm owne rship is high. Ninety-five 
per cen t of the 30,000 fa rms are owner 
operate d. Forestry is important because 
the sm all fa rm er supplem ents hi s in
come by selling from his wood lot or 
by cutti ng pulp wood or sa w logs on 
national or state forest lands. 

The pr oblem of the area hinges 
arou nd th e small farm in a cold climate, 
with an annual rainfall of abou t 24 
inches and a frost-free growing season 
of 100 to 110 days. These problems of 
th e area are the problems of the ex
perim ent station. 

In 1926, a school of agriculture wa s 
esta blishe d to enable the fa rm boys to 
fit th emselv es more fully for successful 
farming in th e cut-over region . Th e 
school was started with one 80-bed 
dormitory and one sm all classroom 
building. Construction of another cla ss
ro om building has since been st arted, 
but th e school need s additional build
ings, such as a gymnasium and livestock 
judgin g pavilion. In sp ite of limited 
teaching faci li ties, this school has been 



runn ing at cap aci ty attendance. When 
the school was established, the staff 
was en larged, making it pos sible to 
ex pand th e research program and to 
render ad ditional services. At present, 
there are five full -t im e staff members 
and the super intendent . 

Forty-five diff erent exper imen tal pro
je ct s are bei ng carried on. Some of 
th ese are further broken down in to sub
projects, which make a total of more 
than 70 differ en t research studies cov
ering phases of agr icu lt u ral engineer
ing, field crops, fru its and vegetables, 
soils, livestock, poultry , and woo d lot 
management. 

In agricultural engineeri ng , studies 
in land clearing and drainage have re
ceived much attention, especiall y in the 
ea rly years. Crops investigations have 
foll owed th e conventional pattern of 
variety testing fo r adaptability and 
yield in th e region. Hay and pasture 
studies have been increased in recent 
years. Station horticulturists are search
ing constantly for ex tra-early , ex tr a
hardy varieties, but lit tl e success has 
been at ta ine d with the t ree fruits. 

Soi ls work has developed suitable 
crop rotations. Ra tes and ratios for 
commercial fertilizers have been de
term ined and th e value of barnyard 
manure de monstrated. In the station's 
52 years, several pi eces of work are 

parti cularly sig n ificant. In chronolo
gical order , th ese are : 

The Chapm an P lant at ion-The Chap
man Plantation is a planting of four 
diff eren t species of pine trees. Begun 
in 1901 by Superintendent H . H . Chap
man, this pl anting is the old est such 
project in the Un ited States on which 
continuous growth records have been 
kept. It has pr ovided valuable inform a
tion on reforesta tion to foresters in the 
Lake S tates area. The Norway or Red 
Pine ha s been demonstrated to be the 
m ost desirab le tree for replanting, ex
cep t on very sandy sites, where Jack 
Pine grow to better advantage. 

P lot P roves Val uable 

Today, one of th e better plots is grow
in 566 trees per acre, with an average 
height of about 65 feet. Many of the 
trees are of saw log dimensions. There 
are 24,000 board fee t of lumber per 
acre, and th e plot is inc reasing at a 
growth rate of 1,100 board fee t per acre 
per year. If this stand were to be har
vested, it would br ing returns of more 
than $1,200 per acre from land that is 
too rocky to be tilled. 

The Chapman Plantation stands as 
a reminder tha t for estry and farming 
will go hand in hand in the develop
ment of north central Minnesota. It 
further points out th e value of intensi

fied for estry and the profit that can be 
realized from intelligent and careful 
wood lot management. It is also an ex
ample of a valuable, long-time re
search project The final sto ry on this 
re search work may not be written for 
another 50 or 75 years. 

The Improvement of Dairy Cattle 
with P urebred Sires-This project was 
initiated by A. J . McGuire, superinten
dent of the experiment station from 
1904 to 1914. Today, we accept th e use 
of purebred dairy sires and production 
records as elemen tary in dairy cattle 
improvement. In the early 1900's, ho w
ever, when this project was started, it 
was fundamental research, nec essary 
for gathering information and demon
stra t ing to dairymen the improvement 
that could be achieved from generation 
to generation through the con tinued 
use of purebred sires. 

(Continued on page 11) 
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F. H. KAUFERT 

THE AMERICAN ELM h as long been 
a favori te for city boulevard and 

farm plantings. Yet to day this popular 
tree faces grave threats to its fu ture 
be cause of disease problems and other 
shor tcomings. These problems are im
portant because the street and boule
va rd pla n ting s of most of our m id 
western cities are almost exclusively 
Amer ican elm, with about a million of 
the m in the Twin Cities alone . 

Wha t has made th e American elm so 
popul ar that ot her sp ecies are almost 
ex clude d in many citi es? Its spreading 
form and beauty are r ecognized at
tribu tes and have con tri bu ted much to 
its general adoption. But other fa cto rs 
ha ve also ad ded to its popularity. 

The American elm is native to most 
of the eas tern United States, it is an 
abundant seed producer, it is easily and 
ch eaply gr ow n into saplings, and it is 
readily tr ans planted. The native Ameri
can elm in river bottoms and low lands 
provides a loca l source of seed and 
el iminates questions of hardiness or 
adap tibili ty to local conditions. It s 
vigorous gr ow th under unfavorable 
growing conditions make it ch eap to 
establish . With r ela tively little invest
men t , cit ies and towns can obtain at
tractive elm archways. 

These advantages more than over 
balanc e the undesirable qu alities of this 
elm. There are factors, however, that 
hav e long caused many to question the 
wisdom of widespread elm planting. 

The sp ecies is expensive to maintain. 
The necessary frequent and heavy 
pruning is costl y and objectionable to 
cit y dwellers. Periodic epidemics of the 

can ker worm make expensive sp r ayin g 
and banding necessary. Aphid infesta
tions produce a sti cky, dust -catching 
ooze tha t ruins an automo bile po lish . 

In ci ties , elms have dam aged side
walks and street pav ements. Their 
shade and so il-sapping root com pe ti ti on 
make it hard to m ain tain foundatio n 
plantings, lawns, an d flow er beds. 

In spite of th ese dr awbacks , we prob 
ably wou ld continue to pl ant American 
elm on th e sa me wholesale scale if it 
were not for its sus ceptibili ty to the 
ser ious Dutch elm and "phloem necro
sis" diseases. 

Diseases Threat en 

Introduced from Europe, Dutch elm 
disease is caused by a fungus and is 
spread by insects. Although it has 
caused serious damage in New York, 
New Jersey, Connecticut, and Ohio, its 
westward spread has been relatively 
slow. The recent report of a cas e in 
Kansas City, howev er, is disturbing. 

Phloem necrosis is caused by a virus 
and poses a more direct threat. It has 
caused serious damage in Ohio, Indiana, 
Illinois, and Missouri and has been r e
por ted in southeastern Iowa. In Colu m 
bus , Oh io, this d isease has stripped en
tire st re ets of beautifu l trees. 

The on ly protect ion we can offer ou r 
old er e lm pl antings against th ese serious 
diseases is to m a intain th em in as 
vi gor ous a gro wing condition as possi
ble, guard aga inst th e introduction of 
the diseases, and attempt to detect and 
eradica te infections if they occu r. 

In case of fu ture street plantings, 
however, w e have another important 
safety m easure- divers ificat ion, or mix

ing of spe cies. The planting of m iles of 
American elms with no intermixing of 
other spe cies provides almost ideal con
ditions for the spread of both the Du tch 
elm an d phloem necrosis diseases and 
of the canker worm. 

Mixtures on the same street a re im 
pract ica l and un attrac tive, but a dis
trict can be broken u p, with certain 
streets planted to one species and 
others to a second or sever al species. 
In th e face of this dis ease threat, this 
procedure is essential, even though the 
cost will be grea ter and th e substitu te 
sp ecies are less a ttractive. 

What sp ecies can be used for diver 
sification? Foresters an d hor ticulturists 
beli eve that ha ckberry should be h igh 
on th e list. Hackberry is nat ive to this 
ter r itory and consequently is hardy. It 
also poss esses many of the desirable 
characteristics of the Am eric an elm. 
Although it grows mo re slo wly and is 
not as sp re ad ing as the Am erican elm , 
it suffers little damage from sleet and 
wet snow, is less damaging to side
walk and st reet pavem ent, and is not 
subject to ser ious ins ect an d disease 
dam age. 

Some people object to its small 
"witches brooms" or exc essiv e branch
ing (often called "birds ' nests "). Ac
tua lly, during the winter mo nths th ese 
bro om s sometimes ad d to the hack
ber ry 's in terest and appearance. 

Hackberry Is P ossibility 

Th e hackberry "leafs out" la te in th e 
spr ing and drops its leave s ra th er early 
In th e fa ll . But many people consider 
ear ly dropping of leaves a bl essing. The 
late-spring leafing habit is objection
able when there is an excep tionally 
late spring frost. The plantings on Dos
well, Raymond, and Summ it av en ues 
in S1. Paul are convincing pro of that 
th e hackberry has real poten tialities 
and should be us ed more extensively. 

Green ash and sugar maple also de
serve some attention as possible sub
st itu te s for the elm. Both are native 
to th e midwest. Green ash is a fairly 
ra p id grower and is as cheap to 
establish as elm. Because of its narrow 
cro wn and smaller size, it fits best 
where houses are clos e to th e street 
and where dens e shade is not desirable. 

Sugar maple is ex pensive to establish, 
an d it takes many ye ars to acquire th e 
spread ing form it has in forests and 
woodlands. Alt hough subject to damage 
by a number of fu ngus diseases and in 
sect pests, it appears to be relatively 
sa fe for fu ture planting. 

Basswood and northern pin oak have 
been planted to some extent in place 
of th e American elm. Although bass
wood is subject to defoliation by sev
eral insects, more effective in secticides 
and cheaper application methods could 
make it promising for diversifica tion. 
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Nor thern pin oak is slow-growing 
and expensive to establish. It is subj ect 
to the oak-wilt dis ea se, which has 
taken a heavy toll of ou r native oak 
and appea rs to be increasing in in ten
sity. Th ese factors make pin oak plant
ings a definite gamble. 

The much m aligned Siberian elm , 
of ten mistakenly called Chinese elm, 
deserves fu rther tria ls . Th e majority of 
these trees grown in this region suf 
fered ve ry sev ere winter injury in 1940 
an d again last winter . Many were so 
sev erely damaged that they di ed la st 
sp r ing, an d others suffered such in
jury that they will be left misshap en 
and unattracti ve. The survival of an 
occasion al Siber ian elm w ithout dam
age, ho wever , indica tes th e ex istence 
of hardy s tra ins. 

Developing Hardy Strains 

There also appears to be consid erabl e 
var iabili ty in the branch ing hab it of 
this species, and trees w ith strong 
crotches exist. It is en cour aging that 
sev eral pr airie resea rch stations in the 
northern Unit ed Sta tes and in Can ada 
ha ve ' been su cces sful in developing 
m ore hardy and satisfactory strai ns of 
Siberian elm . The fact that th is sp ecies 
is not affe cted by ei th er th e Dutch elm 
or phlo em necrosis dis eases als o must 
not be over looked . 

Ano th er elm with possibilities for 
this territ ory is the Japanese elm. Un
for tu nately , r elat ively few Japanese 
elm s hav e been planted in Minnesota. 
Sev eral of these tre es were planted in 
1928 a t th e Uni versity 's Cloque t Ex
perimen tal Forest, and have survived 
th e unusually severe winters without 
snow or sle et breakage or low-tempera
ture damage. Siberian elms grown 
under the same conditions have been 
killed and even the American elm has 
not been comple tely hardy. 

Th e Japanese elm als o has many 
character isti cs desirable for shade trees. 
It does not becom e as large as th e 
Am eric an elm and is r esi sta nt to bo th 
of the seri ous elm diseases. 

The Christine Buisman elm, a sel ec
tion of th e European elm , should also 
be considered. This elm is resistant to 
Du tch elm diseas e and, so far as is 
known, to phloem ne crosis. Howev er, 
its hardiness in Minnesota must be 
tes ted before any extensive plantings 
are made. Sel ection s of our native r ock 
or cork elm and red or s lippery elm 
likewise should receive con sid eration 
as Am erican elm substitutes. 

Such species as Kentucky coffee tr ee, 
spine less honey locust, Boll eana poplar, 
and Norway maple are su fficiently 
hardy an d pro m ising to deserve fur
ther planting in locations where no one 
obj ec ts to th e pods produced by the 
two legumes, the narrow crown of the 
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An individual hackberry of excellent form 
and beauty g row ing in a Twin Cities park. 

popl ar, and th e den se shade of the 
Norway maple. 

Diversi fica tion with th ese species will 
provide attractive street and home 
plan t in gs wh ich are m ore res ist ant to 
di sease and insect pests than our pre
sen t a lmost "pu re stands" of American 
elm. Alt hough they are more expensive, 
these mi xtures are an ess ential in sur
an ce w ell worth the cos t. 

Th e Un iversity has recently begun a 
study of elms and of elm substitutes at 
the May o Fores try and Horticultural 
In st itute a t Roch ester. Among the 
m a teri a ls to be tested are several sel ec
tions of Am er ica n and Siberian elm , 
th e Ch ris tine Buisman elm , a Kentucky 
s tr a in of Am eric an elm rep orted to be 
r esistant to ph loem necrosis, a selection 
of American elm reported to be re
sist an t to Du tch elm disease, and se lec 
tio ns of hackberry that appear to be 
fr ee from "w itches broom." 

Such a study, when combi ned with 
those our cities and nurserym en are 
undertaking, w ill help to determine 
what r epl acement materials should be 
us ed if our present elm plantings are 
menaced and what spe cies are most 
prom ising for diversification of new 
pla n ting s. 

TheNorthCentralSchool and ExperimentStation� 
(Con tinue d f r om pa ge 9) 

Dem onstr ation of the P racti cabili ty 
of Artific ial Breeding of Dairy Catt le
This is perhaps the North Central S ta
ti on 's ou tstanding contri bution to the 
dairy industry. Ten years ago, C. L. 
Cole successfu lly completed ar tificial 
breeding of m ore than 300 cows in the 
Grand Ra pids community, usin g bulls 
from the station he rd. He demonstrated 
for the first t im e in America that it was 
both poss ible and practical to use this 
new tech nique gen erally for dairy im
provem en t. Scientists had been experi
m en ting with this breeding practi ce. 
bu t Cole' s w ork took it fr om the labor a
tory and put it into action . 

The Minnesota No. I Hog-Developed 
at this branch station, this anim al has 
attr acte d national and international at
tenti on. During the past 12 years, th e 
st a ti on has raised the pigs, kep t th e 
r ecords, and distributed breedi ng stock. 
Near ly 700 litters, totalling more than 
6,300 pi gs have be en farrowed and 
m or e than 1,700 pigs have bee n sold 
for breeding purposes. 

Sheep Breeding Work- Completed in 
1947, th is project is in some ways even 
more sensat ional th an the hog w ork. 
In six years, 685 lambings were made 
to study various systems of breeding. 
Crossbreed ing was carried on to capi
tali ze on hybrid vi gor. Increas ed pro
ducti on of as high as 57 per cent was 
dem on strated over breeding pract ices 

previously recommended . The project 
produced m ore uniform lamb crops that 
ha d 4 per cent higher livability, that 
weighe d as much as 21 pounds more a t 
20 weeks of ag e, and graded one market 
grade hi gh er th an lambs produced by 
previous breeding methods. 

A by-product of this work has been 
th e so-called Minnesota 100 sheep , a 
new line, still in the experi mental stage, 
th at holds promise of being better 
adapted to northern Minnesota condi
ti ons. 

In additi on to th e research and dem
onstration work. large qua nt it ies of cer
tified seed potatoes and seed grains are 
distributed to farmers. Approxim ate ly 
100 students attend th e school, and 
more th an 3,000 people visit th e station 
ea ch year. Most of th ese vis itors com e 
to attend th e special eve n ts such as th e 
spring judging con tes t , fa rm women's 
camp, 4-H club we ek, farm electr ic in
st itute, crops and soils day, swine field 
day and auction , and sheep and potato 
day. Sev er al civic clu bs make periodic 
vi sits. 

Members of the st ation staff write 
articles to be published periodically , 
sp eak before numerous me etings in th e 
area, and act as judges at a dozen or 
more coun ty and di strict fa ir s ea ch 
year. In all th ese ways, th is school and 
station attempts to carry out a program 
of research, te aching, and service for 
the ar ea in which it is located. 
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Building a Portnble j{omeeoo!er� 

A. M. FLIKKE 

RURAL ELE CTRIF ICATION has 
bro ug h t w ith it a desire for a fann 
refri gera tion plant whi ch will accomo
date both fr esh and frozen foods. In 
Minnesota, a unit to m eet this need 
would include a w alk -in r oom kept a t 
35 0 F. , and a zer o box for frozen foods . 
The cooling room provide s storage for 
eggs , fr eshly dre ssed m ea ts , dairy pro
ducts, fr uit s, and vegetables. Thi s ex tr a 
sto rage would prolong th e us e of per ish
ab le foods in the fa m ily and increase 
the quality of m arket able goods . 

Ma ny hom e-bu ilt uni ts of this ty pe 
are now in us e and have been found 
practical and sat isfactory. The ch ief 
disadvantage of such a cold ro om and 
fr eezer combi nation is the hi gh in iti al 
cost of constructing the ro om and equ ip
ping it with refrigeration apparatus. If 
one is careful in his choice of building 
mater ials and uses good construction 
principles, how ever , he can r educ e 
costs to a point where it is economically 
feas ible to build a storage sp ace of th is 
type. 

One should an alyze hi s individual 
farm requiremen ts before deci ding 
u pon the size and type of cold room and 
fre ezer com bination to build. The stor
age space sh ou ld be m ade la rge bec ause 
storage requ irem ents increase rapidly 
as one be comes acc ustomed to th e ad
va n tages of a hom e cooler. The cold 
room should never con tain less than 
200 cubic feet, and 6 cubic fe et per 

Fig . I. Cu ta way view 01 th e home cooler built 
a t Univers ity Farm, sh owing the cooler 
room w ith freezer box. 
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person in th e family is the minimum 
space necessary for th e zero box . 

To test the practicability of this typ e 
of storage unit , the University of Min
nesota , Div ision of Agricultural En gi
neering, bu ilt a po rtable walk-in cooler 
wi th a zero box. Th e cooler has been 
us ed for the past year . Of 8- by 8- by 
9-ft. ou ts ide dim en sion s, th e room 
contains 290 cu bic feet , incl ud ing 40 
cu bic fee t for a zero box for fr ozen 
foods. (Under presen t price cond it ions 
and using high gr ad e m ateri als and 
equ ipm en t, the completed unit will cost 
in the neighborhood of $1,100, plus 
labor .) After one year of oper a tio n th e 
r oom was taken apart, ex am ined, and 
fou nd in excell ent con dition. Th e coole r 
was then r eassembled and is now in 
op eration. 

Th e cooler roo m walls are built in 
sections, making it possible to di sm an
tl e the room at any time to m ove th e 
uni t. Building th e w alls in sections a lso 
a llow s greater flexibility in bu ilding 
units of differ ent siz es. 

The pane ls were construct ed as shown 
in figure 2. In three of th e w alls and 
th e ceili ng, 1- by 8-in . boards are us ed 
as spacers, with th e ou ter end 2- by 8
in. board and the cen ter joint made 
as show n in the illustrati on. Th e inner 

Fill with Insu lolio n 

All Aroun d 

wall of the panel is %-in. exter ior ply 
wood and th e ou ter surface is I-in . fibe r 
insu lation bo ard. Th e two floor pa nels 
are built sim ilar ly to th e wall pan els, 
except t ha t 2- by 8-in. boar ds are us ed 
as spa cers and I -in. lumber , inst ead of 
plywood, is used for the floor . Th e tw o 
sections including th e door casing must 
be built m ore subs tanti ally to support 
th e heavy door. 

Use Good Insulation 

Th e spa ce between the plywood and 
the insulation board is filled w ith in
sula ti ng material. Man y good comme r 
cia l insulating m ate rials are ava ilable, 
bot h as r igid board s and as fill or blan
ket in sulation. Dry sh avings can be 
used, but if they are, th e wall thickness 
shoul d be increased a th ird . In filling 
th e wall spaces be carefu l to avoid 
settl ing of th e fill. Such set tli ng causes 
a ir spaces near the top of the pan el 
whi ch reduce th e efficien cy of the wall. 

The first st ep in ass em bling the cold 
roo m is to fa st en the floor tog ether. 
The pan els fit together as sho wn in 
figure 2 and are held by screws. Th e 
vapor seal is applied on the ou ts ide of 
th e fiber board with a 24-in . over lap 
on all four sides . Th e 1/4-in. 4- by 8-ft. 
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.-m, r - - F,II with 
Insulol \on 

Ell.pons ion Valve 

r Plywood 

Unit Cold Bo x 

Cooler 

I'hl ulo li on 
.. Boord S o leno id Va lv e 

with Thermostat 

Constan' Pressure vetve 
o Sylphon Shutoff ve tv 

Vapor 
S ea l Che ck Valve'"::::::.... L-Sut lion Line 

Mo l o r-----. 
/ 

Compresso' ----;:r 
./ 

Condensin i Unit 

Fig. 2. Diagra m 01 the construction 01 a wall, showing th e 
boards. the ins ula tion material, and the vapor sea l. 

spacer Fig. 3. Diagram of the Ireezer p la tes and blower coil 
roo m. with connections to the relrigeration unit. 

lor the cooler 

plywood is placed across th e two sec
ti ons and fastened to the pan els w ith 
screws a t the center joint and outer 
end s. Th e completed floor is th en laid 
on 2- by 4-in. boards for a bas e. 

The vapor seal of th e cooler prevents 
the passage of m oistu re from th e w arm 
side to the cold in terior . Th is mo isture 
condenses in the form of frost and 
re duces the effect iveness of the insula
tio n . There is a paper m ade for vapor 
seal, bu t in buy ing it, m ake certain that 
it is both asphalt-coated and asphalt
impregnated. Ordi nary t ar roofing pa
per will not perform well as a vapor 
seal. There are als o m etallic vapor seals 
which serve the purpose very well. In 
applying th e vapor seal , on e layer of 
he avy paper, or sev eral layers of li ghter 
weight paper are applie d with overl ap
ping joints of at least 6 in ., and seal ed 
with liquid asphalt . 

Ouier Seal Applied 

The side panels are set on the floor 
'and fas te ne d together a t the cen te r with 
scre ws. Th e roof sections are pla ced in 
posit ion and fast en ed . Then th e en t ire 
outer surface of th e room is covered 
w ith th e vapor sea l. Here the b uilder 
sh ou ld make sure that a ll joints in the 
vapor seal a re care fu lly se aled . One 
can not be too careful in applying the 
vapor seal. The ou ter sheets of l,4 -in . 
4- by 8-ft. plywood are placed hori
zontally across the box and fasten ed a t 
the center and en ds to th e pane l. These 
outs ide sheets of pl ywood ti e th e struc
t ure together . 

The door, 36- by 72-in . in size, should 
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be carefully bu ilt, allo wing % -in . clear 
an ce between it and the casing. The 
door sho uld be equ ipped with ga skets 
to reduce air leakage. Two-inch ma
teria l is r equired fo r the fr am ework , 
and th e vapor seal is plac ed on the 
front and four sides of th e door. A sheet 
of %- in. ply woo d is us ed on the fron t 
of the door to give i t adequate cross
bracing. 

Installing Zero Box 

The zero box is m ade up in two 
sections, the fr ont and top, and utilizes 
th e walls and th e floor of the cooler for 
th e ot her sides. The sections for the 
zero bo x are 4 in . thick and have a 
vapor seal on th e outside. The front 
panel is 30 in. high. The top is 36 in . 
w ide and has two 22-in. square doors. 
Th e sections are held in place by brack
e ts placed along the walls of the cooler. 

The unit at Univ ersity Farm has a 
three-four ths horsepower condensing 
unit with cold pl ates in the zero box 
and a blower coil in the 35° F . room. 
Th is size equipmen t has been found 
ade quate for cooling the enti re room 
to 0° F . Th e r efrigeration equipment 
is installed as shown in figure 3. A 
sna p- action suction valve with a 
stra iner can be substituted for the sole
noid and the constant pr essure valve 
in the 35° F. room-cooling unit. 

An alternative to the method illus
trated is to have a compressor for each 
space. The installation is simpler and is 
ea sier to control. It also allows greater 
flexibili ty in th e opera t ion of the two 
pa r ts of th e plant. The init ial cost is 

hi gher , but th e compressors operate a t 
higher efficiency and will last longer . 

R efr igeration System 

Freon F- 12 is r ecom mended as th e 
refrigeran t in the system because it is 
non-toxic and because it almost a lways 
operates at pressures above a tmospher ic 
which pre ve nts leaks in to th e sys tem. 
Th e comple te refri gera tion system 
should be purchased from a re liable 
dealer and should be inst all ed by ex
peri en ced workmen. 

Th e exterio r is painted wi th either 
aluminum or an odor less paint. The 
floor in the 35° F . ro om sh ould be cov 
ere d with a light-gauge sh eet me tal pan 
equ ippe d with a drain. Slatted flooring 
should be plac ed on this sheet m etal to 
prevent slipping when walking. The 
floor of the zero box should be covered 
wit h a similar pan to catch any con 
densation . 

H OME FREE ZING. TIP S 

Frozen foods lose quality if kept in 
the locker or home freezer too long. 
An important factor in sa tisfac tory 
home freezing is to maintain a tempera
ture of 0° F . P rope r preparat ion of food 
and good packaging materials are other 
essenti als. 

Left-overs and ice cream will keep 
for less th an one month ; most cooked 
foods and baked goods for two to three 
m onths. Usually peas, spinach , and 
other greens will be good 12 to 16 
months. 
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th e calf in combatin g infec tion. The are exposed to harmful bacteri a. Allow CALF LOSSES ... necessary an tibodies ar e not pr esent in th e calf to suckle only fro m the healthy 
th e calf's blood at b ir th , but appear quarters of infected cows, at least du r

(Conti nued fr om page 3) shor tl y after the calf consumes co ing the first two days. 

drained pastur e close enoug h to th e 
barn to perm it th e herdsm an to keep 
care ful che ck . If th e ca lf is to be bor n 
in th e barn, use a we ll-ligh te d, di sin
fec ted box stall, with pl en ty of clean, 
dry bedding (preferably uncut stra w). 
All ow the cow to calv e in a plac e w it h
out noise or undue disturbance. 

Mos t cows will calve without help 
within an hour after notice able labor 
begins . If, af ter two hours, help is 
needed, app ly downward traction to th e 
forelegs during la bor efforts. If difficu lt y 
is ex pe rie nced, call a veter inar ian . 

Care At Birth 

Th e ne w calf is dr ied and the blood 
circulation stimula ted by th e cow lick 
ing th e calf. If she r efuses, give a hand 
m assage using dr y , clean burlap. 
. The time-h onored practice of dip ping 

the navel in ti ncture of iodine is now 
que st ionable. Leading herdsmen get 
good resu lts withou t dipping. The rea
son may be th at the nav el con tains a 
gela tinous su bstance th at is supposed 
to prevent bacter ial in vasion. 

Feeding colostrum after birth is th e 
m ost important item in getting a calf 
off to a good sta r t. Normal colostrum 
is hi gh in vitamins A, D, and E, 
glob ulin and tryptophan, and in total 
solids, total protein, thiamine, ri bo
flavin, choline, and mi nerals. 

Th e vitamin A con ten t of colostrum 
varies considerably between cows. It 
ap pears to be higher from first-calf 
heifers. Colostr um from cows on good 
pa sture contains six to seven tim es as 
much vitam in A as normal milk from 
cow s on the same pasture. Ther e are 
'1, 000 units of vitam in A in a pound of 
colostr um, com pared with 730 units fo r 
norm al m ilk on the av er age. 

Routine feeding of vitam ins in cap
sules and othe r forms is not need ed 
when th e herd is fed a balanced ration 
and when the newborn calf gets co
lostrum. In exper iments w ith more than 
500 calv es at th e University of Minne
sota Agr icult ural Experiment Station, 
and the expe r iment stations a t Cornell , 
Ohio, Michigan, and Illinois, no ben e
ficial effects were noted in fee ding cap
su les con taini ng various dosages and 
com binations of vitamins A, C, D, E, 
thiam ine, r iboflavin, pantothenic acid, 
pyri doxin e, cho line and niacin. 

Globulin is an easily di gested portion 
of the to tal protein which averages 18 
per cen t (five times normal) in co
lostrum. Globulin gives colostrum its 
"stick y" consi stency. It is hi gh in im
mune bodies or antibodies which aid 

los trum. Normal mik is low in globu lin 
and antibodi es. 

Tryptophan, al so a constituent of pro
te in has new significance in dairy cattle 
n utr itio n . It s part icular am in o-acid 
s tructure permits its conversion into 
n iaci n of th e vitam in B complex . Ab out 
t hree times m ore tryptophan is presen t 
in colostr um than in normal milk. 

To produc e normal colostrum, cows 
shou ld have a dry period of six weeks 
to two mon ths before ca lvi ng. If such 
cows still do not produce colostr um , the 
newborn calf should r eceive colostr um 
from some other source . If quick-freez
ing fa cilities are available, fr eeze a 
qua r t or more of colostru m fro m each 
normal cow th a t cal ves. This can be 
warm ed for the newborn. Wh ere th is is 
not practical, the colostrum pro duced in 
excess of th e new calf's need s shou ld 
be fed to othe r ca lves and subst itu tes 
made available for the newborn. 

If colostru m is not availa ble , th ere 
are seve ral substitutes. Raw eggs and 
20,000 units of vitamin A m ay be 
ad ded to whole milk fro m th e herd. 
The album in of the egg wh it es, while 
not known to possess any immune 
bodies, adds easily dig es ted protein that 
preven ts the formation of large cur ds 
of casein in th e stomach. 

Th e dam ordinar ily nurses the calf 
for two to four da ys, or until the milk 
is commercially accep table. After this 
time, the ca lf will gain best if placed 
on nipple pails for two weeks to a 
month . Allo wing th e calf to suckle 
causes th e milk to pass directly to the 
tru e stom ach . Wh en milk is drunk from 
a pail, som e of it passes into th e rumen 
where it ferments abn ormally . Nipple 
feeding can be arran ged to allow th e 
calf to dr ink at fr eque nt intervals. 

Calve s nursing from infected udders 

Urge calves to ea t grain and good 
quality hay as ear ly as possible. Calves 
will often sta r t to ea t hay a t one we ek 
of age. Good ha y supplies vitamins A 
and D and promot es th e growth of de
sirable bacteria in th e r um en. 

Whe n calves becom e ill m any dairy
men draw blood fr om th e dam and in 
ject it under th e calf 's skin at several 
poin ts . Th is idea comes fr om the known 
value of th e globulins found in both 
colos trum and the blood. The blood 
contains a relatively small amount of 
globulin, howeve r . To be effect ive, a 
large amount is needed . 

Value Is Tested 

Th e val ue of this method is not well 
known so fa r, although a controlled 
exper iment involving a la rge number 
of cal ves is now in progress. The use of 
250 to 300 milliliters (abo u t 8 ounces) 
of th e dam's blood inj ected into the calf 
shor tly af ter bir th had no effec t on its 
well -b eing as measured by su bsequent 
ga in in bod y weight . Th e effect, if any, 
on the preventio n of scours and pneu
monia was sm all. 

Th e princ ipal requirements for hous
ing cal ves are insula te d walls and ven 
tila tion to prev ent drafts. This keeps 
pens fr ee of ex cessive moisture. Solid 
walls for pens m ake for fewer drafts 
an d also furnish isola tion. 

Provide pl enty of dry bedding for the 
you ng ca lf. Damp quarters lowers 
ca lves' r esistanc e to scours, pn eumonia, 
and other infections. Some succ essful 
ca lf ra isers also have us ed wire floors 
raised 4 to 8 inches off the concrete. 
Keep young calves in individual pens 
with abou t 18 squa re feet of floor space 
per ca lf for th e first few weeks. 

(Con tinued on page 15) 
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24 VITAMIN CLOST� 
IN STORAGE .. .� 

(Continued from page 4) 

It sh oul d be remembered tha t these 
potatoes had been in storag e for nearly 
th ree m on ths be fore the firs t analyses 
were m ade. Because they undoubtedly 
had lost an appreciable amount of th e 
ascorbic ac id prese nt a t time of harvest, 
the values given in this chart do not 
represent th e initial max imum vitamin 
con tent of these tubers. F urthermore, 
since temperatu re of s torage influen ces 
significan tly the pota toes ' ascorbic acid 
conte nt, the com para tively low values 
ob tained for th ese tubers at th e end of 
the firs t three weeks' stor age period 
wou ld appear to reflect the relatively 
low temperatur e of storage in the cel 
la r at Grand Rapids . 

Appearan ce Affects Value 

Th e ultim ate value of the potato crop 
is , of cou rse, dep endent upon its ac
ceptability to the consuming public 
wh ich, in tu rn, is greatly influenced by 
the physica l appe arance of the tu bers. 
Throughout th is st udy a careful r ecord 
wa s kept of the ph ysical condition of 
the tub ers fo llow ing st orage a t th e sev
er al t empera tures. 

Aft er storing for 12 weeks a t 47° F ., 
the Re d Warba and Mesaba pot a toes 
were firm and showe d no signs of 
shrinkage. Sprouting, how ev er, had oc
cu red in a ll three varieties. When stored 
at 57° F. and 68° F., all three varieties 
develope d sprouts rapidly and consider
able shrinkage occurred after about th e 
m idd le of January. Th e potatoes held 
from m id -Decem ber to mid-March at 
35.6° F. were outwardly in the best 
condition . No sprou ts developed a t this 
temperature and ther e was no shrink 
age in the Red Warba and Mesaba 
var ieti es. The Chippewa po ta toes, how
ever , showed some shrinkage, perhaps 
because this variety had a significantly 
higher m oisture con tent. 

In the tubers stored for six weeks a t 
68° F . following preliminary storage at 
lowe r tempera tures, the sa m e situation 
was found to exist . Here again prelimi
nary s torage at 35.6° F . retarded de vel
opment of sprou ts and shr inkage in all 
var ieti es. As befor e, however , Chippewa 
pota toes de teriorated more rapidly . 

As every hom em aker knows, sweet
ne ss in Ir ish potatoes detr acts seriously 
fr om th eir palatability. Th is study in
cluded, th erefore, a plan to inves tiga te 
th e extent and rapidi ty of the inc rease 
in sugar con tent at the lower storage 
tem peratures, and als o to determine the 
time required to reduce this excess 
su gar to a normal level by storage at 
room tempe rature. 
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Fig . 2. Mean values of total sugar content for th ree va rieties of potatoes stored at four different 
tem pera tures, compared with values for simil a r pot atoes stored under different conditions . 

F igu re 2 shows the results of th e 
sug ar det erminations on the sto red pota
toes. Again , the solid black po rtions of 
the char t show the values for the tubers 
s tored continously at the several tem 
per tures, and the lighter portions indi
ca te the values for those held at 68° F. , 
follow ing pr elim inary storage a t lower 
temperatures . 

Increase of Sugar 

The sugar conte nt of the tubers 
var ied invers ely with the temperature 
of storage. As was anticipated, the most 
marked increase occurred in the pota
toes' stored a t the lowest temperature. 
In these tu bers, a decided increase in 
sugar content was apparent at th e end 
of the first three weeks of storage, wi th 
fur ther inc rea ses after each succeeding 
stor age perio d. In every ins ta nce, stor
age a t 68° F. following preliminary 
sto rage a t lower temperatures caused a 
rapid reduction in sugar content to a 
level which, at the end of three weeks, 
w as little hi gher than that noted in 
potatoes stored continuously at 68° F . 

This study has shown: (1) that the 
rate of loss of ascorbic ac id in stored 
potatoes is associate d w ith temperature 
of s torage, in creasing markedly with 
decreasing te mpe rature ; and (2) that 
recovery in ascorbic acid and reduction 
in sugar content occur in potatoes 
wh ich are held for a time at room tem
perature following storage at low tem
peratures. 

To determine conditions of storage 
which will ass ure good cook ing quality 
coupled with the m aximum r et ention 
of ascorbic acid, it will be necessary to 
undertake fu rther studies employing 
wider ranges of storage temperatures 
and additi onal periods of storage. 

CALF LOSSES ... 
(Cont in ued f rom page 14) 

K eeping ca lves in artificially heated 
barns has not giv en good result s. Care 
should be taken, howev er, to ke ep weak, 
sick , and newborn calves warm. 

Since the newborn cal f's most critical 
adjus tm ents are those of the respiratory 
and dig estive tracts, the two most pre
valent dis eas es of th e small calf are 
scours (digestive) and pneumonia (re 
spira tory). 

The ch aracter istic symptoms of pneu
monia are rapid and difficult breathing 
w ith cough ing and sounds associated 
with difficult breathing, a temperature 
of 104° to 106° F . associated with a dry 
muzzle, loss of body we ight , disc harge 
from the eys and nose, and lack of 
appetite. 

Scours, often called infectious or 
white scours, ar e character ized by 
watery feces of a light gray to light 
ye llow color. The large volum e of fec es 
bec ause of th e high water content in 
creases until the soli d material is r e
duced to a minimum. In severe cases, 
blood and mucous from th e intestinal 
lini ng may appear in the feces . 

Intestinal Disorders 

The so-called "coliform types" (in 
testinal ty pes) of bacteria in the lower 
third of the small intestine are also im 
portant to the calf's health. With condi
tions of poor calf health such as pre
sum ably result from ch illing, lack of 
vigor , an d low intake of certain nutr i
ents, there is a rapid spread of these 
bacteria toward the upper intestine and 
a ge ne ral intoxica ti on results. The 
earlier the veterinarian is called when 
either of these conditions appears, the 
more satisfactory the results. 
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MagazineSCIENCE Unites /Vations 
Wins Honors 

A W ISE OLD teacher of mine 
once re ma rked, " If y ou exchange a 
dollar wit h a man y ou each have 
jus t one do lla r, but if y ou exch ange 
a n idea with him, you will b oth ha ve 
two idea s." It is this spirit which to
day seems to domina te the sy stem 
of internationa l coo peration in a gri
cultural resea rch. 

Science, a s a rule . recognizes n o 
int ernationa l boundaries . The results 
of scien tific research are usua lly 
published in a ppropriate journa ls 
a nd bulletin s- thus becoming a va il
a ble to a ll who are in terested. Scie n
tis ts frequently sit in in ternationa l 
meetings a nd exch a ng e their knowl
edge and idea s fre ely . 

Agricultural resea rch. in particu
la r. is organized and ha ndled on a n 
internationa l ba sis. Most of the a gri
cultural crops grown extensively in 
the United States have b een intro
duced from abroad. American in sti
tutions , public and private. have sent 
agricultu ra l explorers to many re
mote a rea s of the wor ld to co llect 
seeds , cuttings , and other pla nti ng 
ma teria l to be tes ted or utilized in 
pla nt breed ing processes or in crop 
production in this country . Pla nt and 
animal breeding centers in the Uni 
ted States h a ve sen t many of their 
best productions to foreign lands . 

M INNESOTA 

F ARM AND HOME SCIENCE 

Published by the Minnesota Agricul�
tural Experiment Station. Univer·� 
sity Farm , St. Paul l. Minnesota� 

C. H. BAILEY. Director 

H. MACY. Associate Director 

Editorial Committee-Har old B. Swan
son. chairman. M. O. Schultze. Ethel 
Phelps. G. A. Pond. E. H. Rinke. H. G. 
Zavoral. and Lettie G. Gudmestad 

N ovem ber . 1948 

Broad scientific p rinciples and n a 
tu ral laws that have been disclosed 
by researches on soils. a g ricultural 
cr ops. and domestic anima ls have 
also been shared freely by our 
America n colleagues , and foreig n 
workers. 

The interna tiona l nature of agri
cultural science becomes evident in 
many other ways. Plant d iseases, 
for instance. recognize no politica l 
b oun daries . While efforts ma y be 
made a t times to se t up quarantines 
at in ternational b ounda ri es. the most 
e ffective contro ls ma y a rise from 
a n excha nge of kno wledge and 
services that will prevent infectious 
material from appro a ching the 
bounda ries between countries . Ac
cordingly . a ny p rophyla ctic or cura
tive process that w ill p revent epi
demics or elimin a te a center of in
fec tion is shared prom ptly with 
neighboring co untries. 

Another ma nifesta tion of the inter
national natu re of a gricultural sci
ence is the excha nge of scholars and 
students, professors and scientists 
a mong many collaborating co untries 
of the world. Thi s exchange ha s 
been a prominent fea ture of the ex
pa nsion of our various relations wi th 
the La tin-America n countries in re
cent years . It will be extended in to 
other major areas of the world , no 
doubt. under the provisions of the 
Fulbright and the Smith-Mundt bills. 
In this way, specialists in various 
branches of agricultural science will 
have an opportunity to study and 
conduct research in the collaborating 
countries. 

This program will stimulate closer 
rela tions th a n we ha ve ever en joy ed 
before, and, in th e aggregate, should 
add to the knowledge and wea lth 
of a ll concerned . 

Dean a nd Director 
Department of Ag ri cult ure 
Unive rsity of Minnesota 

A RATIN G of "very good" was 
awa rded to M innesota F arm and Home 
Science in a recent competition with 
perio dicals issued by Agricultural Ex
per iment St ations in all parts of the 
country . 

The contest, held at Washington 
State College, was sponsored by 
the American Association of Agri· 
cultural College Editors. The Uni· 
versity of Minnesota had twenty 
entries in the competition. and in 
total point s was ranked seventh 
among the 27 states ent ered. 
Fa rm and Home Science was judged 

on the May, 1948, issue. Also awarded 
a "good" rating was the Experiment 
Station Bulletin 397, "Weed Seedlings," 
which was entered in the semi-technical 
bulletin class. 

The Expe riment Station won further 
laurels from the "good" rating given to 
one of the techn ical bulletins, No. 177, 
"An Anal ysis of Some Important Fac
tors Affecting the Results of Fumigation 
Tests on Insects." 

rite Autltors 
Ger ald Engelman, "Marketing Hogs 

by Weight and Grade of Carcass," is 
research assistant and A. A. Dowell is 
professor, Division of Agricultural Eco
nomics; E. F. Ferrin is professor and 
P. A. Anderson is associate professor, 
Division of Animal Husband ry . 

Lester O. Gilmore, "You Can Reduce 
Calf Losses," is a form er associate pro
fessor and T. W. Gullickson is associate 
professor , Division of Dairy Husbandry. 

Jane M. Leichsenring. "Do Stored 
Potat oes Lose Vita min C?" is professor 
of nut rition; Loana M. Norr is is junior 
scientist in home economics. 

Michael G. Bcosalis, "Fungi That 
Po ison Soybeans," is a teaching assist
ant and M. F. Kernkamp is assistant 
professor , Division of Plant Pathology 
and Botany. 

J . J. Chris tensen. "Corn Borer Ag
gravates Stalk and Ear Rot," is pro
fessor and C. L. Schneider is research 
assistant, Division of Plant Pathology 
and Botany. 

Donald L. Dailey. "The North Cen
tra l School and Experiment Station," is 
super intendent of the Nor th Central 
School and Experi ment Station, Grand 
Rapids. 

F. H. Kaufert. "The Future of the 
American Elm," is professor and chief 
of the Division of Forestry. 

A. M. Flikke. "Building a Portable 
Home Cooler," is instructor, Division of 
Agricultura l Engineering. 
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