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H ME CANNING Rules Have Reasons
 
HEDDA KAFKA 

CANNI NG as a m ethod of food pres
ervation for 1944 is again urged by 
civilian and government agencies for 
both rural an d urban families. A recen t 
Gallup Poll indicates that in 1943, 75 
per cen t of Amer ican housewives 
canned an average of 165 jars or cans 
of food, or a total of 4,100,000,000 cans 
or jars for the nation. F am ilies are 
bein g encouraged to increase these 
am ounts du r ing 1944. 

Successful canning requ ires an un
derstanding of the reasons for th e 
rapid spoilage of fresh foods and of 
the methods for preventing spoilage. 
Enzymes and m icroorganisms, includ
ing bac te ri a, yeasts, and mo lds, cause 
food sp oilage. 

Enzymes, naturally present in fresh 
fru its, vegetables, and meats, accelerate 
changes in these produ cts . Th ey cause 
fruits and vegeta bles to ripen nor
mally, but la ter hasten decay. Cooking 
an d canning readily destroy en zymes. 
Th erefore, the qu icker the products can 
be canne d the more effective ly the 
texture and fresh flavor is retained. In 
products such as fresh peas and sweet 
corn these enzymes work very rapidly 
an d sweetness is lost wi th each suc
ceeding hour. 

Mold s and yeasts are readily de
stroye d by heat in adequate processin g, 
but careful checking for defective con
tainers is necessary to preven t the 
en tranc e of molds from the air after 
processing. 

Ba cteria are of several different types 
and cause th e most difficulty. Some of 
the mos t heat-resistant forms, such as 
spore-bearing types, are found in the 
soil and may con taminate the vege
tables, particularly snap beans and 
gr eens which grow near the soil. The 
best way to retard the r eproduction of 
bacter ia already on the vegetables is 
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The pressure canner is the ideal method for a ll products requiring high processing tempera tures. 
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Pioneer Goals' Passed� 
•
In FRUIT BREEDING 

w. H. ALDERMAN 

M INNESOTA orchardists are con fi
dent of a br ight future for large-scale 
commercial apple production. Th is con
fidence emanates from th eir successful 
experience with th e Haralson apple 
and a group of newer h ardy varieties, 
all or iginat ions of the Minnesota Fruit 
Breeding Station. A few of th e most 
optimistic pioneer se ttlers had what 
seemed to be fantastic dreams of su ch 
a dev elopment. At long last their 
dreams have come true. 

Long -continued and large-scale ex
perime nts in fru it breeding have 
changed the pictu re. The 52 varieties 
of apples, pears, plums, grapes, goose
berries, currants, strawberries, and 
rasp berries so far introd uced by the 
Fruit Breeding Station repres ent the 
fulfillme nt many times ove r of the 
dreams and yearnings of th e app le 
hungry pioneers. They also illustrate 
what may be accomplished by the ap
pli cation of patience, im agination, and 
genetics which are the tools of modern 
fruit breeding. 

Nothing better typifies the desire and 
desperation of the early settlers with 
regard to fruit, esp ecially apples, than 
an incident back in 1843. Th e Reverend 
Gideon H. Pond, an early missionary, 
secure d ap ple see ds from h is old home 
in New England and planted them near 
th e Minnesota River , not so much with 
th e expectation of raising apples as 
with the mere hope that he mi ght 
"once again have a few apple leaves to 
look upon ." Neverthe less from one of 

This is the new Fires ide 
winter apple, lonq
sou ght hardy variety 01 
the Delicious type, de
velo pe d by the Fruit 
Breedi ng Sta tion. 

Parson Po nd's seeds came Minnesota's 
first apple tree, bear ing not on ly leaves 
but actually a few small ye llow apples, 
an achievement proudly hailed in the 
city newspapers and exh ib ite d at th e 
ter r itor ial fa ir. 

H is hard for us today to understan d 
ho w important an apple tree could se em 
to these ea rl y settlers, orchard-m inded 
folk from Ne w England or New York 
or Ohio, wh o brought in trees or plants 
of th eir famili ar fru its and tried to 
grow th em, almost wholly without suc 
cess. 

Hardy Seedlings Sought 

Determined to have fruits, th ey re
fused to quit , even though thousands 
of trees were destroyed by th e severe 
win ters. Ma ny shifted from tree plant 
ing to see d planting and widespread 
ac tivity developed in th e growing of 
seed ling frui ts an d the introduction and 
testing of varieties from all parts of the 
country. Al ways the quest for hardy 
apples predominated . 

These ea rly seedling orchards we re 
really exper im en ts in fruit breeding, 
an d our first fruit growers we re our 
first fruit breeders. Some, like Peter 
Gideon of Excelsior, who originated the 
Wealthy ap ple, planted se eds expressly 
to produce a widely var iable population 
of seedling trees from which to select 
improved varieties adapted to the Min
nesota climate. Others grew seedling 
trees to provide fruit for family use. 
Wh enever a good tree was found it was 
propagated by grafting or bu dding and 
became a new var iety. 

The zeal and enthusiasm of these 
early fruit growers soon led th em to 
call upon the state for aid. In 1878, by 
act of th e Legislature, a state fruit 
br eeding station was established a t 
Lake Minnetonka with P et er Gideon in 
charge. In 1887, the Legislature es
ta bli shed a secon d fruit st ation at 
Owatonna. Neither project received 
ade quate support and no meritorious 
new varieties result ed. In 1907, the 
Legislature es tablishe d the present fruit 
breeding station un der the d irect man
agement of the Minnesota Agr icu lt ural 
Exp eriment Station. P rofessor Samuel 
B. Greene, horticulturist at University 
Farm, engaged Char les Haralson as 
superint endent, and in 1908 the new 
station began work. P rofessor Greene 
had ready 17,650 seedlings of grapes, 
apples, plums, r aspberries and straw
berries to whic h we re add ed 3,700 
selected apple seedlings grown by Wy 
man Elliot of Minneapolis, making mor e 
th an 21,000 see dlin g fruits planted the 
firs t spr ing. In 37 years th e station has 
gro wn 276,400 seedling fru its , many of 
wh ich are still under test. In 1938 the 
Un ited States Department of Agricul 
ture became a cooperator in th e en ter 
pr ise. 

Since the Fruit Breed ing Farm is 
working with 'all k inds of fruits th at 
offer any possibility of becoming 
adapted to Minnesota and since each 
year sees a new crop of abou t 8,000 to 
10,000 seedlings, the station is crowded 
with dozens of orchards and sm all fr u it 
plantings in various stages of develop
men t. Thus its 230 acres are div ided 
into nearly 50 separa te blocks . As soon 
as th e test in one block is completed the 
trees or plants are removed, th e land 
reconditioned, and a new test planting 
put in . Merely keeping the records is 
a large task. Exclusive of small stuff 
in th e nursery, the station now has 
over 38,000 seedlings in first-test plant
ings and nearly 2,000 selections or va 
rieties of fruit in var ious stages of 
advan ced tes ts. These involve mo re 
than 25 k inds or classes of fruits and 
nuts. 

The process of fruit breeding divides 
into three phases: first , the production 
of see d by hand pollination of indi
vidual flowers; second, planting the 
seed and growing th e seedlings to fruit
ing age ; third, propagation and testing 
of se lected seedlings. 

The first phase is the easiest and 
shortest but requires some technical 
sk ill , a knowl edge of genetics, and a 
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lively im agination. The breeder se lects 
two varieti es or kinds of fruits having 
cer ta in qualities he wou ld like to com
bine in a new an d improved variety . 
The two paren t varieties are crossed at 
blossom time by transfer r ing th e pollen 
or m ale elem en t by hand fr om one 
parent to the female or ga ns in the 
flower of the othe r parent. In Min ne
sota this work with tree fruits is done 
mainly in a gr eenho use in th e winter . 
About 1,000 trees are grown in large 
tubs to fruiting age, forming a portable 
breeding orchard of more than 300 
va r ieties. Many of the se are not hardy 
enough for outdoor culture in Minne
sota so the enti re collec tion is stored 
each fall in a bas em ent, m oved in to 
the greenhous e as needed dur ing th e 
win ter , an d forced in to bloo m . 

When the breeder is fortunate eno ugh 
to m ate two compati bl e parents a good 
set of fruit and a large number of the 
desire d hybrid seeds w ill r esult . In 
1942, for example, 193,545 flow ers were 
hand worked and the se produced 
19,698 seeds, enough with av erage sur 
vival to grow abo ut 12,000 seedlings to 
fruiting age. 

Seedlings Grown for Test 

The second step in the breeding pro
gram in volves growing th ese seedlings 
from one to four ye ars in the seed bed 
or nursery and then transpl anting them 
to th e seedling orc hard or p lan ta t ion 
to await fruiting . Th is takes three ye ars 
for the strawberry and up to 12 or 15 
years for apples and pears. The seed
lings are planted clos e together (700 to 
2,500 per acre) allo wing onl y sp ace 
enoug h for product ion of on e or two 
cro ps of fruit. 

Wh en the pl an ts produce their first 
harvest the fruit breed er enters a period 
of inte nse in terest coupled w ith a 
sev ere te st of hi s gastronom ic for t itude. 
He is about to discover whether the 
mat ings de vised years before out of his 
gen etic knowl edge and horticu lt ural 
imagination are to pay dividends in th e 
form of a few promisingly superior in 
dividuals or merely en ter th e oblivion 
of m ediocrity . Unfor tunately, he has to 
ta ste the fruits of most of the seedlings 
to determine their quali ty . Picture a 
bloc k of 3,000 seedling plums, mo st of 
them producing their first fruit and no 
two alike. Once a we ek during Augus t 

and early Sep tember, th e fruit breeder 
works up and down the rows, r ecord 
book on h is arm, tasting fruit aft er 
frui t- good, bad, indifferent. Tasting 
fru its may seem a pleasant way to ea rn 
a living, but after one has sampled two 
or three hundred plums th e profess ion 
of fr uit breeding loses som e of its sa vor . 
This is forg otten, however, if th e season 
yields a few individual trees th a t seem 
to approach the high sta nd ards of th e 
ideal variety . 

The third phase of th e breeding pro
gram is the slow est and most la boriou s. 
Here, infinite patien ce and horti cu l
tural judgment becom e th e fruit breed 
er 's m ost impor tant attributes. Th e 
promising indiv iduals in th e .seedling 
blocks ar e propagated by the usu al 
nursery m ethods (graft ing, budd ing, 
cutt ing, etc.) and in cou rse of t im e are 
pl anted in small lo ts in norm al orchards 
or pl an tat ions. Years later th ese a tt a in 
beari ng age and th en are carefully ob
ser ved for a few sea sons. Wea knesses 
or deficien cies appea r and perhaps 75 
to 80 per cent a re d isca rd ed. The ones 
which pass thi s r igid tes t are agai n 
propaga ted and placed in a new tes t. 
Som e m ay be sen t to other par ts of the 
state or othe r ex pe r im ent sta t ions to 
check th eir behavior under var ious 
condit ion s. Ultimately , som e may de
mons tra te unquestio ned superior ity ; 
these are nam ed and in troduced. 

The str a wbe rry can be put throug h 
su ch a se r ies of t ests in ab ou t 12 yea rs , 
bu t 25 or 30 years are required for an 
adequate test of apples . Th e Victory 
and F ir eside apples introduced in 1943 
were te sted 33 and 29 ye ars respec
tively. In all, 52 varieties of fr u it have 
been in troduced by the Fruit Breed
ing Farm . Of these, 33 survive in the 
1944 list of var ie ties r ecommended by 
th e State Hor ticultural Society . 

Just how good are th ese new va
rieties? Are they wor th th e to il and 
time and th e money wh ich has gone 
into their pro duction? Has the ques t 
for hardy, h igh qu ality apples been 
successfu l? The answer would seem to 
be "yes," for today Minnesota is on th e 
verge of a very significant development 
in comm ercial apple production. Older 
vari eties are being displaced by recent 
in troduction s, best known of wh ich is 
the Haralson. The reli ability and pro

ductivity of this variety is indicated by 
records fr om a m easured acre of 12
ye ar -old trees a t the F ruit Breeding 
Farm. Th ese trees have produced seven 
crops, totaling 2,340 bush els. The last 
crop alone amou nte d to 1,192 bushels. 
Such yields wi ll com pa re fav or ably 
wit h any variety in any orchard are a of 
the United States . Best of all, th e Haral
son is a first-class m arket var iety . 

P erhaps the m ost w ide ly known Min 
nesota in troduction is th e Latham rasp
berry, som etim es characterized as the 
"m ill ion doll ar raspberry ." The inc om e 
to Minnesot a Latham growers for fruits 
and pl ants in 1943 was we ll over a m il
lion do llars. Through this single va 
ri e ty, Minnesota ha s developed a red 
raspberry acreag e th at ranks th ird 
among all sta tes. Moreover th e Latham 
is th e m ost exte ns ive ly pla nted red 
raspberry in all r egions of th e Unit ed 
S ta tes and Canada ea st of the Rocky 
Mountains, there bein g mor e ac res of 
Lathams produced in North Am erica 
than all othe r red raspberr ies combined. 

In other fr uits, sim ila r ex am ples 
could be cited. Perhaps one m or e will 
su ffice. In 1933 the Red Lake currant 
was in tro duced, quick ly atta ined wide 
spread popularity, and is no w gen
erally acknowledged the best and mos t 
im por tant red currant grown in 
Amer ica. 

Much Still to Be Done 

Thanks to the dreams and det ermina 
tion of Min nesota 's p ioneers and to their 
foresight in procuring public aid for 
extensive and systematic exper im en ts 
in fruit breeding, the Minnesota Fruit 
Breeding Station is today the largest 
enter pr ise of its k ind in Am er ica. 
Though successful to a high degree in 
producing new, hardy varieties of fr ui ts 
which are being grown in every county 
of the state, th e end of its work is by 
no means in sight. There is much room 
for improvem ent in even th e best of our 
modern varieties and there still r emains 
the task of producin g adapted vari eties 
of the more tender fruits su ch as cher
ri es, peaches , apr icots, th e prune type 
of plum, and othe rs. The trails blazed 
by the pioneers are still being ex tended 
and th ere are many fr ontiers of fru it 
culture in Minnesota yet to be de 
veloped through modern fruit breeding 
science. 

Left-Bantam pear; right-Red Lake Currant; middle-two scenes of artificial pollination opera tions at the Fruit Breeding Fa rm. In the green. 
house pho to can be seen some of the trees in tubs which comprise the portable breeding orcha rd. 
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In Minnesota EDUCATION A Blind Spot •

California. These three states he ad the 
list in the same order when combinedOnly half of 16- and 17-year-olds on 
attendance of boys and gir ls is con 
sidered, Minnesota rank ing fortieth,Minnesota farms are in school follow ed in turn by Nor th Dakota, 

UNITED STATES MINNESOTA 

JI.I Af\Af\~f\A1 AAf\A~Af\A]
 
URBAN 77 PER CENT� 83.4 PER CENT 

LIt f\AAAf\A~ AAAf\AAA~ 
RURAL NONFARM 69.4 PER CENT 78.1 PER CENT 

6 
FARM 58.6 PER CENT 52.7 PER CENT 

Chart includes nc fi ve whites only 1940 U. S. Census data Each symbol 10 per ce nt 

LOWRY NELSON 

MINNESOTA'S pride in her educa
t ional system takes a severe jolt when 
the 1940 U. S. Census figures on rural 
school attendan ce are exam ined. Only 
sligh tly m ore th an ha lf of the 38,000 
farm boys and girls in Minnesota , 16 
and 17 ye ars of age, we re at tending 
school as of 1940. With a percen ta ge 
atte ndance of only 52.7, Min nesota 
ranked for tie th among the 48 states. 
To most Minnesota citi zens this is a 
shocki ng rev elation , eve n th ough a 
checkback proves th a t the situ ation 
has actually improved since 1930 when 
Minnesota ranked for ty-sev enth. 

The backwardness of the farm group 
is the more strik ing because of the 
comparat ively favorable rank of the 
sta te with resp ect to urban and rural 
nonfarm (vill age) groups in which 
school attendanc e of all ages excee ds 
the nation al average. Minnesota is also 
above the average in the cas e of the 
farm population up to 14 years of ag e. 
For 15 ye ars up, th e percentage of 
farm youth attending school falls con
sis tently be low the national av erage. 

Again, in the perc entage of th e adult 
populatio n with any high school edu
cation, both Minnesota's urban peopl e 
and its rural nonfarm population ex
ceed the national average, while its 
farm population falls below. Mor e em
phatically, of all th e Minnesot a 16
and 17-y ear -olds wh o were not attend
ing school in 1940, 61 per cent were 
from the farms, although only one third 
of the stat e's population are in the 
farm group. Of the 18,000 farm youths 
not attending sch ool, nearly two th ird s, 
64.4 per cent, had completed eigh th 
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grade, 17.6 per cen t had attended hi gh 
schoo l fr om 1 to 3 years, and 3.2 per 
cent had been gr adua ted fr om h igh 
school. Over 17 per cen t of the boys and 
9 per cent of the gi rls had not com 
pl et ed eighth grade. 

The relatively low record of Minne
sota is mo re largely due to the failure 
of the boys than of the girls to a ttend 
hi gh sch ool. In fact, in th e pro por tion 
of native white 16- and 17-year-old 
fa rm boys a ttending schoo l, Minnesota 
ranks next to the bottom (Kentucky) 
among the states, alt hough it s corre
spo nding rank for gi rl s is 31. Utah , 
wi th nearly 86 pe r cen t of its boys an d 
over 89 per cent of its girls in thi s age 
gro up attending school, is the lead ing 
state, followed by Washington and 

Georgia, Arkansas, Wisconsin, Mary
land , Tennessee, West Virginia , and 
Kentucky. 

Th e failure of farm boys and girls 
to attend high sch ool tends to bring 
down the rank of Minnesota in the 
pro por tion of th e adult populatio n 25 
year s old or over wh o were reported 
as having had any high school educa
tio n. In th is resp ect, Minnes ota ranked 
for ty -second among the 48 stat es as 
fa r as the rural farm population was 
concerned. Th e six st ates with lower 
rank were all in th e South- Ten nessee, 
Alabam a, Arkansas, Lou isiana, Ken
tucky, and West Virgin ia. An d th ese 
figures take in all segmen ts of the 
popula tion, including Negroes. 

The ques tion inevitably arises as to 
why Minnesota should rank so low in 
high scho ol educa tion of its farm youth. 
The an swer is by no mean s clear. 
Obviously , the physical isolat ion of 
farm families has some thing to do with 
the relatively low attendance of farm 
when com pared with urb an children , 
bu t it is difficult to see why Minnesota 
should suffer in com par ison with farm 
gr oups of other sta tes. In fact, some of 
Minnesota's northern counties, whe re 
geograph ic isolation is greatest, rank 
among the highest in per centage at
tendance, while some of th e more 
densely populated southern counties 
rank among th e lowest. Again, one 
mi ght ex pect th a t per capita wealt h 
would influence high school attendan ce, 
bu t some of the r ichest counties rank 
lowest in school attendance. 

Why� don't more Minnesota farm boys take advantage of opportunities to study agriculture in 
nearby h igh schools? (Photo by courtesy of Harry]. Peterson, state supervisor of agricul
tural education.) 

MINNESOTA FARM AND HOME SCIENCE 



The percentage of th e 16- and 17
year-olds attending school in 1940 
varied from 85.1 per cent in St. Louis 
County , whi ch ranked a t the top, to 
on ly 50.4 per cent in Sibl ey County, 
at the bottom. Incidentally , the as
sessed valuation per pupil in 1940 was 
about seven times greater in Sibley 
than in St. Lou is. 

It woul d be going too far, ho wever, 
to say tha t distance has been an nihi
la ted. In a special s tudy it was found 
tha t the far the r the ch ildren were from 
a high school the lower the percen t
age who attended. This was true in 
five sample counties-Douglas, Mu rray, 
Pope, Steele, and Wrigh t-covering 
years from 1931 to 1939. Howeve r, the 
diff erence was less in 1939 than in 1931, 
showing tha t th e dista nce problem is 
being par tly overcom e. 

The r eal answer to the qu estion of 
nonattendanc e must await furthe r 
study and analysis. It seems apparent, 
whatever the cause, that at least in 
some se ctio ns of rur al Minnesota th e 
farm people do not seem to be par
ti cularly en thusiastic ab ou t high school 
education for th ei r children, especi ally 
for th eir boys . Local scho ol author ities 
and farm organiza ti ons m igh t w ell 
consider a general su rvey of local ed u
ca tion al problems. For example, th e 
question of farmer par ticipa tion in 
high school administration, control, 
and support may well be considered. 

Minnesota farm people rank near the� 
bottom in high school education� 

per cent of farm 16- and 17-year-olds in school� 
nat ive whites only 

LEADING STATE� 

MIDDLE STATE� 
(Media n) 

MINNESOTA 52.7% (State's Rank-40th ) 
BOYS 43.9% GIRLS 62.7% 

per cent farm pop. 25 and older with any high school 

LEADING STATE ~AAJ 
MIDDLE STATE ~A ~ 
MINNESOTA ~ 

At presen t, the rural trade cen ters 
opera te the high schools to which farm 
fam ilies send their ch ildren . Farm 
people generally have no official r ela 
tio n to the h igh school. It would seem 

37.6% 

21% 

14.3% (State 's Rank-42nd l 
Ea ch symbo l 10 pe r cent 

logical that this question be carefu lly 
consi de red by rural people. The high 
scho ol should be a joint project of farm 
and town if it is really to be of grea test 
se rvice to both. 

The Respiratory Diseases of CHICKENS� 
R. FENSTERMACHER 

ALTHOUGH there are a number of 
re sp iratory diseases that affect ch ick
ens , onl y tw o of th em can be prev ented 
by vaccina tion . These are laryngo
tracheitis and fowl pox. At the very 
beginning, the reader sh ould let this 
fac t sink in, not only to be on guard 
against tr eatme nts th at are of no valu e 
whatsoev er, but also because it will 
underscore the importance of preven
tiv e m easures. 

Th e poultry in dustry has coopera ted 
to the fulles t in th e war time request 
of our gov ernment to produce mor e 
poult ry pro ducts . Ma ny people have 
kept more birds than they could prop
erly house, and crowding ch icke ns is a 
good w ay to start trouble. If you do 
not have Extension Pamphlet 116 on 
saving ch icks , obtain a copy. It con ta ins 
valuable information and it will take 
only a few minutes to read. Many 
poult rymen this past wi nter had a great 
deal of trouble that cou ld be attributed 
in la rge part to overcrowding, and an 
appeal is mad e th a t we get started 
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more corre ctl y th is coming fa ll by m ak 
ing a better individual selection of the 
birds kept for egg product ion. 

Warnings: The following are a few 

Scabs on the comb and wattles are the corn
ma n sy mptom of fowl pox. (Photo by cour
tesy of Dr. H. E. Bieste r, Iowa Sta te College.) 

thing s th at shoul d be observed, just a 
few fundamentals which, if disregarded, 
m ay get us into plenty of trouble. If 
you take birds to an exh ibit ion of any 
k ind, keep them in absolute quarantine 
for at least th ree weeks on their return. 
Cockerels boug ht for flock im provement 
purposes should be handled the sam e 
way. 

Th e American people as a rule a re 
a lways ready and willing to assist their 
neighbors and the following happens all 
too ofte n: A neighbor has sick chickens 
and we go over to his place and look 
at his flock, maybe handle a few of th e 
sick birds, and, if we fe el we know 
quite a lot about poultry dis eases, we 
will likely as not cut open a bird or two 
and offer an opinion as to th e cause of 
th e disease. Then we go home and look 
over our own birds. About two to three 
we eks later, trouble may start in ou r 
own flock and we w onder where it cam e 
fr om . A little though t will provide the 
answer. If you must go vi siting the 
neighbor's flock, it m ight be w ell to 
put on your Sunday-best clothe s and 
shoes for that way you will like ly 
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change th em before you go into your 
own henhouse. 

Man y so-called poultry expe r ts go 
from flock to flock dis pensing informa
tion an d medicine. Th is is another 
ha zard to th e poultry industry unless 
don e properly . Guard the henhouse 
well against visitors; it w ill pay divi
de nds to do so. 

Now for some specific information 
about respiratory dis eases. Since the r e 
are on ly two diseases that can be pre
ve n ted by vaccination , it is very im
por tant th at we prevent th e in troduc
tion of disease as far as poss ibl e. Tr eat
men t of s ick birds is ofte n unsatisfac
tory even though recommended rem e
dies are used. 

The followi ng respiratory diseases 
will be di scu ssed: infe ctious bronchitis 
of baby chicks, bronchitis, coryza, 
la ryngotracheitis , and fowl pox. Th e 
newly iden tified disease, avia n pn eu mo
encephalitis, w ill not be discussed be 
cause it is not known de finitely to ex ist 
in Minnesota. 

Infectious Bronchitis of Chicks-This 
disease is caused by a v irus, a substance 
tha t cannot be see n even with a m icro
scope. The disease generally appears 
dur ing the first fe w da ys of the chick 's 
life. The mo r tali ty may be heavy ; m any 
cases have been obse rved where nearly 
all of the chi cks died. Older ch icks are 
als o affec ted, bu t after they are three 
weeks old the losses are not so heavy. 
When it become s established in a hat ch
ery, th is infect ion is most difficult if no t 
nearly impossible to eli minate during 
the ha tch ing season . 

Th is disease is often called "gasping 
disease." Gaspin g is the most pre
dominant symptom . When severely af
fect ed, th e beak is pointed upward and 
is opened wide at each in take of breath. 
If severely affected ch icks are held 
close to th e ear, it may be possible to 
hear a crackling sound. Th ere may be 
nasal discharge , and the sinuses are fr e
quently swollen. In seve re outbreaks 
th e chicks actually die by the dozens. 
The disease spreads rapidly by contact. 
It must be differentiated fr om several 
othe r resp iratory dis eas es, especially 
pu llorum disease. We have to rely upon 
prevention of the dis ease because effec
tive tre atm en t is lac king. Depopulation 
and tho ro ug h cleaning and disinfection 
of the equipment is about the only 
recourse whenever the disease becomes 
establishe d in a broiler plant or hat 
chery. 

Bronchitis of older and adult birds 
is alarming at first, especially th e rat
tling respiratory sounds, but this 
sym pt om soon gives way to a nasal dis
charge that disappears after a few da ys. 
Egg production is reduced, may drop as 
low as 1 to 2 per cent. The mortality is 
low, bu t losses may continue for a long 
time th ereafter because the infection 
very often localizes in th e air sacs. This 

Avoiding ove rcrowding is one 01 the most impor ta nt rules lor pr eventing poultry diseases. 

disease is ve ry difficult to differen tiate 
fro m laryngotr acheitis during the be
ginning of an attack. Control of the dis
eas e will be d iscussed later on . 

Coryza has been described clinic ally 
as of three types, but we w ill consi der 
it as one diseas e. The course of the dis
ease may be of short or long duration. 
Affected birds may show evi den ce of a 
cold in the he ad an d fre quently of a 
trache it is th at provokes mild gasping 
sym ptoms, making it possible to confuse 
the disea se with other r espiratory ail
ments. However , th e nasal dis charge 
usu ally develops a disagreeable odor, 
and a swelli ng of the tissues abou t the 
eyes and wa ttles gen er ally is observed. 
This disease is caused by bacteria and 
is not easy to diagnose correctly. The 
losses are usually not severe, but the 
course of the dis ease is often prolonged 
and th e flock is unproductive. Control 
will be discussed later on . 

Laryngotracheitis is the most wide
spread respiratory disease in th e United 
States. Ga sping is a common sym ptom , 
and if a bird shows blood or blood
sta ined mucus in the trachea, a loosely 
attache d, cheeselike plug in the larynx, 
or a fals e membrane in the windpipe , 
a diagno sis can be made with compara
tive accuracy. In con trast to bronchitis 
and coryza, the losses are usually heavy 
at the very beginn ing of the outbreak. 
The course of the dis ease is usually of 
short duration-about 10 to 14 days
and th en is usually followed by other 
troubles th at make th e flock unprofita
ble du r ing the rest of the winter . 

Vaccination of the birds in an af
fected flock should not be attempted. 
Just as soon as the disease is recognized, 
it is imperative that control measures 
be started. If possible, place a stove in 

the house and, with proper ve nt ila tion 
supplied, raise the tem perature to 70 or 
75 degrees. If th is is done earl y, the 
course of the diseas e is very m uch 
shor tened; othe rwise, if the qu ar ters 
are cold, dam p, or wet, the flock usually 
looks bad and graduall y gets worse. 
Bron chiti s an d coryza are handled in 
the same manner. 

Some of the birds that recover from 
laryngotracheitis remain carriers or re
servoirs of infection and will spread th e 
d isease to other susceptible birds. Pul
lets and young cock erels are all h ighly 
susceptible. Vaccina tion , if done proper 
ly, is a very successful means of pro
tecting birds against this disease. Make 
sure, ho wev er, that the vaccine you use 
has been kept under constant r efrigera
tion since it was produced. The vac
cinated birds should be examined on the 
fifth day after vac cination to make sure 
that it is working. Th e sign to look for 
is an inflam ed area at the site of th e in
jection. A vacc inated bird is protected 
for life. After the dis eas e becom es in
troduced on any premises, vaccination 
should be continued each year . August 
is a good time to do the va ccinating; 
do it before th e pullets come into pro
du ction. 

Fowl pox may be considered a respir
atory disease only to the ex tent that a 
plug may form in th e larynx and cause 
d ifficult y in breathing. The us ual form 
of pox consists of scablike or poxlike 
grow ths th at ap pear on the comb and 
wat tles. Occasionally, we find only th e 
sk in form of pox, or th e scabs may ap 
pear only on th e legs. Dia gnosis sh ould 
be made early and the unaffected birds 
vaccinated as quickly as possible with 
the pig eon strain of fowl-pox vaccine. 
At th e end of 60 to 90 days, the flock 
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sh ould be revaccinated with the fowl
pox strain of vaccine. On e va ccination 
with the fowl-pox st ra in protects a 
chicken for the res t of its life. On ce 
th e disease becom es introduced onto th e 
pre m ises , vac cinat ion sho uld be done 
annua lly , an d do it early before the 
flock comes in to produ ct ion. Either the 
wing -web or feathe r -folli cle method of 
vaccination can be used on chickens. 

With all poultry dis eas es, it is very 
important that a correct di agnosis be 
ma de, and th is sho uld be done as ear ly 
as poss ible. Obtain the services of your 
local ve te r inar ian and do not de pe nd 
upon the opin ions and ad vice of th ose 
who know very li ttle more or even less 
abou t poultry dis ea ses than you do 
yourself . 

Lambs Say New Linseed 
Meal Is Equal to Old 

P. S. JORDAN AND W. H. PETERS 

FED as a protein supplem en t to corn 
an d prairi e ha y, "new-process" and 
"old- process" linseed oil meals showed 
no significant differen ces for fa tten ing 
lam bs in an exper iment made with 240 
lambs at the West Central Experiment 
St at ion at Morr is, during the winter of 
1943-44. 

Linseed meal is th e by -produc t left 
whe n linseed oil is extracted fr om flax 
seed. For many ye ars, the oil was ex
tracted by crushing and pressing the 
seed, eithe r in a hydraulic pressure 
machine or in a scre w press, som etimes 
calle d an expeller. The linseed meal 
fr om th ese pressure methods of oil 
extractio n is known in the feed trade 
as "old-process" oil meal. Recently , a 
th ird method of ex traction, known as 
the solve nt process, has com e into us e 
and th e resulting linseed meal is re
ferred to as "ne w-process" meal. Old
process meals usually contain 5 to 8 
per cen t oil and 33 to 34 per cent pro
tein, while the new-process meals con
tai n only 1 to 2 per cent oil and 35 to 
37 per cent protein. 

Livestock feeders have for years 
valued old-proc ess linseed meal pri
ma ril y for its protein, but many have 
believed th at th e 5 to 8 per cen t of oil 
gives ad ded value as a conditioner. 
Naturally they have wanted to know 
how the re duced oil content and slightly 
higher prote in con tent of new-process 
lin seed meal affects its su itab ility and 
value as a protein supplemen t. 

Eight lots of 30 lambs each were fed 
th rough a normal fattening period of 
82 days. Sh elled corn, prairie hay, salt, 
limestone, and water consti tuted the 
base ration for all lots. Two lots were 
fed th e base ration only. Hydraulic
process linseed meal was fed as a pro
tein supplement to two lots, screw 
press- or expeller-process me al to two 
lots, and solvent - or new-process meal 
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to tw o lots. Chemical analyses indicated 
th at the hydraulic meal containe d abou t 
37 pe r cen t protein and 5.5 pe r cen t 
oil, the screw-process meal 34.5 per cent 
protein and 5.5 per cen t oil, and the 
solvent-process meal 36.5 per cent pro
tein an d 0.9 per cent oil. 

Since all of the lots fed the diffe rent 
lin seed meals gave nearly the same re
sults, it may be assumed that any prob
able detrimental effect of th e low oil 
content of the solven t -process meal was 
made up by the high oil content of the 
corn in th e r ation. It cannot be con
clude d from this tri al that th e solve n t
or new-process linseed meal will equal 
old-process meal in feeding va lue un der 
all circ umstances. The trial indicates 
only that with a grain ration high in 
oil , th e low oil content of th e new
process me al probably does no t lower 
its va lue as a protein supplemen t com
pared to the old- process meals. 

Suggests Better Way 
To Pay for Skim Milk 

S. T. COULTER 

PRESENT values of m ilk solids-not
fat used in manufactured milk products 
have aroused much discussion over the 
ne ed for metho ds of payment for m ilk 
based on the actual conten t of solids
not -fat as well as of fat. Mos t Min ne
sot a plan ts now pa y all patr ons alike 
for the skim m ilk portion of the ir m ilk 
in acc ordance with the state law which 
mer ely requires that m ilk used for but
ter, cheese, condensed milk , or dry milk 
be pa id for solely on th e basis of it s 
milk fat content, except that if th e m ilk 
is to be separated and the skim m ilk 
sold or processed separately , an add i
tional pay ment shall be made for th e 
sk im milk com puted at 80 per cen t of 
th e weight of the whole milk. 

P ayment for skim m ilk without re
gard to its solids content pen alizes the 
producer of h igh -fat m ilk and over
pays th e low-fat producer. Th is is true 
because for each 1 per cent increas e in 
the fat content of milk there is a cor
re sponding increase of about 0.4 per 
cent in the solids-not-fat. 

The inequities wh ich arise fr om 
ordinary methods of payment are il
lu strat ed in the acco mpanying graph 
giving data calculated for a creamery 
manufac tu r ing butter, dry sk im m ilk , 
and buttermilk and paying 53 cents per 
pound for butterfat and 10 cen ts per 
pound for milk solids-not-fat, with 4 
per cent bein g the average test of the 
milk received. With milk paid for solely 
on a fat basis, the payment wo uld be 
ab out 18 cents per hundred too low for 
3 per cent fat m ilk and the same amount 
too high for 5 per cen t milk. Paying 
for the fat plus the skim m ilk by 
weight (80 per cent weight basis) still 
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leaves a 4-cen t discrepancy, but over
pa ys for 3 per cen t milk and underpays 
for 5 per cen t m ilk . 

Dairymen th roughout the world have 
recognized this problem and made many 
attem pts to devise fairer methods of 
paymen t, but none has been widely 
used. A method recently suggested by 
Frokker and Hardin in Res earch Bul
le ti n 143 of the Wisconsin Agricultural 
Exper im en t S tation has attracted wide
spread atten tion . This provides for pay
ment on a hundredwe ight basis with 
ad justm en ts for fat variations above 
and below a bas e test. In a cr eamery 
making butter, dry skim milk, and but
te rmilk the price differential for var ia
tion in fat test is ba sed on th e net value 
to the creamery of 0.1 pound of fat and 
0.04 pound of solids-not-fat. Since about 
0.121 pound of butter is secured from 
0.1 pound of butterfat and 0.041 pound 
of dry skim milk and buttermilk are 
secured from 0.04 pound of solids-not
fat, Frokker and Hardin se t up the fol
lowing formula: 

0.121 (bu tter price-direct c05t5)+0.041 {powder
price -direct costs)=butter pow de r 

price differential 

For example, if a creamery received 
an av erage of 46 cents pe r pound of 
butter and 12 cents per pound of pow
der and had direct costs of 2 cents pe r 
pound eac h for butter and powder, th e 
differential would be calcula ted as fol
lows : 

0.121� ($0.46-$0.02) + 0.041 ($0.12-S0.02)=$0.051 

Frokker and Hardin also suggest 
suitable methods for calculating th e 
differen tial for cheese fa ctories and 
other types of dairy plants. Once the 
differential has been esta blishe d, cal
cul ation of the payments du e individual 
patrons actually involves less figuring 
th an present methods. 
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TILE DRAINAGE a Sound Investment� 

PHILIP W. MANSON 

OWING to a succession of wet seasons 
coupled with the all-out dr ive for food 
production, Minnesota farmers are dis
playing a tremendous upsurge of in 
terest in tile drainage. The time is ap
propriate, therefore, to conside r th e 
benefits obtainable fr om tile inst alla
ti on and to poin t out the requ irem ents 
for a sa tisfac tory t ile-drainage system . 

Before doi ng so, however, it will be 
well to recognize that war tim e con
ditions are likely to m ake tiling at th is 
time more costly and difficult. Mor e
over , farmers sh ou ld be wary of any 
investment, drainage or otherwise, if it 
means debts that can not be paid off in 
large par t whi le agricultural prices re
mai n at war t im e levels. 

Considered as a means of enhancing 
the productivene ss and operating effi
ciency of existing farms, til e drainage 
properl y installed is an investment that 
pa ys big divide nds. On e fourth of our 
cu lt iva ted land is too wet, at least part 
of the year, for most efficient cropping. 
Studies by the Division of Agri cu lt ural 
Engineering of the Minnesota Agricul
tural Experiment Station show that 
th e extra returns secured each year 
fro m drained land range from 8 to 50 
per cent of th e total cost of tile in
stallati on , with 15 to 20 per cent as an 
average. This represents a large return 
on an investmen t wh ich , with proper 
maintenance, m ay last for generati ons . 

Contrary to popular belief, tile drain 
age of m ineral soils has no undesirable 
results in dry seasons. A m ineral soil 
cannot be overdrained . Tile dra inage 
re moves only excess water detrimental 
to plant growth and cannot disturb the 
capillary water which pl ants require. 

If a dry season follows a wet spring, 
pro pe r drainage will m ake for a 
healt hi er , deeper root development, en 
ab ling plants to resist drouth conditions 
much bette r than plants with shallow 
ro ots produced on undra ined fields. 

Draina ge adds to the bes t acres on 
the farm, improves th e condition of the 
soil, improves quali ty and increa ses 
quant ity of crops, m akes the whole 
fa rm m ore easily and ch eaply operated, 
improves sanitary conditions and the 
general appearance of the whole farm. 
By draining some of th e wetter areas, 
many farms could in turn put more 
erodable parts back into pas ture or 
woodland, especially whe n the war t im e 
pressure for production is over. 

Planning 

A drainage system, like a barn or a 
house, should be completely planned 

before construction begins. To properly 
design a drainage system requ ires eng i
neering tr aining and expe r ience. Very 
few farmers or tilers are competent to 
design a drainage system. It is good 
econom y to hire the best drainage en
gineer available. 

When first bringing poorly drained 
land under cultivation , suitable sur
face ch annels to remove the flood 
waters must be provided by some 
means such as permanent dead-furrows 
or wide , shallow di tches outletting into 
a natural spillway. Such runs will sel
dom be over 18 inches deep, have no 
waste banks, and if possible, be planted 
to grass. They will not obstruct field 
operations. In m any cases, only surface 
dr ainage will be necessary for pasture 
and grass. Often, surface drainage is the 
only type suitable for tight clay soils. 

For various reasons such as lack of 
m oney or shortage of m ateri als and 
labor, it may not be feasible to insta ll 
the whole system a t on e t im e. Under 
such conditions, install on ly the skele
ton system, which will include the 
m ain , th e submains, and a few laterals. 
Later , th e job can be completed at th e 
fa rm er's convenience. This skeleton 
syst em will give surpris ingly good 
drainage relief to th e ad joining land. 

Design 

Any drainage design must ta ke in to 
accou nt the outlet, the watershed, th e 
grade or rate of fall of the tile, th e 
character of the soil, rainfall, and the 
purpose of the drainage system. 

Outlet-The outlet channel must 
hav e sufficient capacity and depth to 
provide free fall and flow away from 
th e main at all times. The til e m ain 
should outlet at least two fee t above 
the di tch bottom. A surface drainage 
ditch is too shallow for a tile outlet. 

Draining this 60-acre farm in Scott County reclaimed 20 acres and markedly improved field 
line s, enabling better crop rotation. Though costing $1.700, this system was a splendid 
investment, netting $600 in added returns the first year. 
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Most til e ou tle t dit ches need to be seven 
or more fee t deep. 

Where it is impossible or too ex pe n
sive� to secure an ou tle t ditch of suffi
cient depth, a pu mping outlet may be 
installed, consist ing of a deep sump or 
well, built of concrete, to receive th e 
drain age water and an automatic pu mp 
to discharge th e wa ter in to a nearby 
surf ace channel. A pri vate pumping 
outlet can be installed for $800 to $1200. 

Watershed-The area, shape, and 
topography of th e watershed m ust be 
carefully consid ere d since all th ese 
factors have a bear ing on how rapidly 
and in wh at quant iti es the wate r will 
collect at any section of th e syst em. 

Rate of Grade- The water th at a t ile 
of give n size will carry de pe nds largely 
up on the steepn ess of grade. Th e size 
of t ile requ ir ed for any part of a drain 
age� system, th erefor e, depends upon 
th e grade of th e tile line as we ll as the 
area of land drained by the par t in 
question (Se e table 1). It is not good 
practice to crowd mains and subma ins . 
A fall of one-tenth foo t (1.2 inches) per 
100 fe et is the leas t grad e desirable for 
small tile. Only under unusual con
ditions should til e be installe d with 
grades as low as fou r-hundredths foot 
(0.48 inch) per 100 feet, and then only 
in th e larger til e sizes. Neithe r is it 
good practice to install tile on grades 
s teeper th an one foot per 100 fee t of 
length . Do no t use tile less than 5 
inches in diameter . The lower cost of 
smaller tile is negligible comp ared to 
the tro uble th at may result from small 
til e laid to a poor grade. 

Character of Soil-Different types of 
soil require differe n t tile sp acing and 
depth to insure the same rate of water 
removal (See ta ble 2). 

Rainfall-Since it is impossible to ac
curately predi ct climatic conditions 
much bey ond th ree or four days, a 
drainage syst em must be capable of re
moving the excess water fr om the 
hea vier storms. Such excessive precipi
ta tion may occur next year, only once 
in the next several ye ars, or every year 
for the next 15. Since normal crop
season precipitation (May, June, July, 
and Au gust) for Minnesota is sufficien t 
to cause some crop damage on low or 
flat land, it is well to protect crops 
against excessive soil moisture. 

Purpose of Drainage-The type of 
crop to be grown determines the 
thoroughness of drainage for which the 
system must be designed. Potatoes an d 
other tender truck crops call for a very 
complete , expensive system . 

Construction 
The engineer is responsible for all 

th e construction work. Following are a 
few "musts" th at a good tiler will ob
serve. Openings between tile must not 

VOL. I, No. 3-MAY 15, 1944 

Tw o� photos Ir om the larm shown in the "b e lore-an~-a lte r" map on opp~site pa.'Je (see st a r on 
ma p lor location). Above-s-qroln shocks on h ig h land not requmng dramage . Below
shocks on low lan d alter drainin g , illustrating productivity o f lo w land whe n drain ed. 

exceed on e-eighth inch. The til er must Quality of Tile 
rej ect all tile too soft, ill -shaped, or Either clay or concret e til e may be 
cracked. As digging proceeds, the tile good, and either may be poor . Clay til e 
must be ke pt laid up to within a few are resis tant to the action of both soil 
feet of the finish ed trench . The tiler alka lies an d soil acids, bu t unless of 
must keep th e tile clean . At the close high quality will deter iorate from fr ost 
of each day 's work , th e newly laid tile action. Conse que ntly, it is not good 
must be blinded, th at is, covered wit h practice to allow cla y tile to li e on the 
4 to 6 inches of dirt by cu tt ing dow n ground a whole winter before using. 
th e ear th on both side s of th e trench Con crete tile of reasonably good qu ali ty 
with a til e spade just below the sur  are fros t resis tant, but are weak ened 
face. Th is will hold all the til e in place whe n exposed to acid and al kali soils. 
un til th e trench is ba ck-filled, before For such soils, therefore, it is the better 
wh ich the gr ade must be checked . practice to use high-quality clay til e. 

Th ere are th ree regular grades of 
Table 1. Area Drained by Different Sizes of dr a in t ile : (1) farm drain tile, (2) stand

Tile� at Different Rates of Fall 
ard� drain tile, and (3) ex tra-quality

(Drain a g e Coellicienl - % in .) 
dra in tile. Til e are tested for stre ngth, 

Fa llin ab sorption, an d fr eezing and thawi ng 
fee t per
100 feel qualities. The Division of Agricultural 
of line 0.10 0.20 0.30 0.50 0.75 1.00 Engineering, Un iversity Farm, St. Paul, 
Inside Minnesota, will make standard tes ts, 

tile s ize . 
inche s Area drained, to nearest acre fr ee of charge , for any tile submitted , 

4 3 4 5 7 9 10 bu t all carrying charges must be pre
5 6 9 10 13 16 19 pai d. Deal ers usually will furnish wi th
6 10 14 18 22 27 31 out� charge samples consisting of 5 tile 
7 15 22 27 34 42 48 of each size chosen at random. No tile8 22 32 39 50 61 71 

testing below the specifications for 
10 41 58 71 92 112 130 "standard drain tile" should be installed 
12 67 96 118 153 187 213 and be sure to discard all cracked til e. 
14 105 149 182 235 288 333 
15 127 179 218 283 346 400 
16 149 211 260 336 413 473� Maintenance 

18 209 295 360 467 570 660 Care lessnes s or neglect of th e tile ou t
20 280 393 483 625 760 880 let can eas ily put an excelle nt syst em 
22 360 510 626 800 987 1,140 ou t of order and may ne cessita te very
24� 453 643 794 1.020 1.247 1.440 costly and laborious overhauling. Do 

not allow th e outlet to be come clogged 
Table 2. Drain Tile Spacinq and Depth 

or buried. This is especially likely to 
Soil lype Tile spacing Tile deplh happen in dry seasons when th e farmer 

feel feel is off guard. The ou tlet should be pro
Loa my sand . 500 6.5 t ected against the trampling of stock 
Sandy 100m ..._..._•.................._ 200 5.0� and� screened against the en tranc e of
Loa m •...................•......................._.. 100 4.0� 
Sill 100m _......................... 60 3.5� small animals . Do not use outlet chan
Cla y loam 50 3.2 nels for dumping rubbish. As soon as 
Hea vy cla y ................................... 30 2.7 

(Co n ti nued on Page 13) 
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C . dg e the pe rforma nce of a hog by looking at it? Try your luck on these thre e gilts. each typ ifying one of the crosses lis ted in ta ble 2. 
an you JU . N 6. iddl N 5 ' . ht N 1Make your guess. then check the table for performance. GIlt a t left -s-cross o. • mi e-----<:ross o. . fig - cross o. . 

SWINE Project Speeds Improvement� 
L. M. WINTERS 

SEVE N YEARS of work in the Min
nesota swine br eedin g project have 
demonstrated th at the rate of livestock 
improvem ent ca n be increased marked
ly . Sinc e the project began in 1937, an 
old high ly in bred lin e of Poland China 
hogs has been revitali zed ; six new in
bred lines of Poland China h ogs have 
been develop ed; on e promising n ew 
line w as develope d from a cr ossbred 
foundation; and three times as much 
purification h as been accomplished as 
was de veloped during the past 60 years 
by old m et hods. 

The abov e w as accomplish ed chiefly 
by use of two old tools in li vestock 
breedin g : (1 ) inbreeding, (2) exact
ing selectio n for performance, and in 
par t by the use of a th ir d old tool , 
namely, cro ssbreedi ng. These constitute 
the three basic tools of the livestock 
breed er. Sin ce they are old tools, im 
provemen t in their use must come 
through resharpening and reshaping 
them . 

The work has be en carried out in 
coop eration with the Regional Swine 
Breeding Laboratory, established in 
1937 by the U. S . Department of Agri
culture with headquarters at Ames, 
Iowa. Its purposes are to coopera te 
w ith and coordinate the work of the 
various stat e units in developing pro
cedures in br eeding that will be more 
definite an d bring more certain and 
more rapid improvement of swine. The 
attack was centered on learning how 
to use in breeding and selection more 
effectively. Thirteen state agricultural 
experiment stat ions are now cooper
ating. 

At Minnesota the work has be en 
centered on (1) an attempt to improve 
one breed by wo rking from within 
that breed and (2 ) an attempt to cut 
across breed boundaries and combine 
the des irable traits of two or m ore 
breeds. 

Emphasis was placed on inbreeding, 
because it has been demonstrated in 
plants and labora tory animals that in
breeding is the quickest and most cer
tain means of purifying hereditary ma
terial to ass ure more certainty and 

uniformity in breedin g performance. 
Inbreeding purifies, however, for both 
superior and in fer ior traits and has the 
gen eral effect of r educing a ll the ele
m en ts of vigor. Rigorous selecti on, 
therefore, was us ed , not only to r etai n 
a preponderanc e of goo d traits, but 
also as a balance- wheel to offset th e 
dr asti c effe cts of inbreeding on vigor . 

A r eason for tr ying to improve on e 
breed from w ithin and, on the oth er 
hand, for go ing across breed boundari es 
by crossing breeds for foundation stock 
was to contrast the tw o m ethods. The 
general assu mp tion has been that m ost 
any ch ange desired can be accom 
plished through sel ection alone. On the 
contr a r y, if a given t r ait is absent in 
a given breed, the only solut ion is t o 
obtain it from a breed which has th e 
t r ait. A further possibility was that 
even a breed whi ch cou ld be im proved 
by select ion from within could be im
proved faste r by going across breed 
boundaries. In contrast to su ch possi
bilities, it has be en generally assumed 
that m any, m an y year s of careful se
lection and breeding would be required 
to shape a crossbred foundation into 
anything re semblin g a breed. A pu r 
pose of the work was to find definite 
answers to some of these questions. 

P ro cedure 

The work is distributed among the 
agricultural exper iment stations at 
S t. P aul, Wa sec a, Morris, Crookston, 
Grand Rapids, and Duluth. It has be en 
directed toward developing definite 
lines or families so as to have groups 
of animals wh ich possess considerable 
un ifor m ity in breeding performance. 
A line is a group of animals formed 
arbitrarily and then perpetuated by 
mati ng only animal s w ithin that par
ticular group or family . 

P erformance (ability to mak e pork 
economically) was given a priority 
over little details of appearance which 
have no economic importance. In the 
sel ection of foundation animals , an at
tempt was m ad e to secure anim als with 
as much merit as possible. Animals 
with records of performance were not 
available, but attention was given to 
body form, fertility, and the apparent 
indications of growth. An attempt was 

m ade to capitalize fully on all past 
im provement in swi ne. 

All founda t ion stock was used the 
first year withou t inbreeding, and the 
perform anc e of seve ral of the founda
tions proved so po or that they were 
culled befor e th e inbreeding was 
st arted . A flex ible sy st em of inbreeding 
has been follo wed. Inst ea d of any fixed 
system , such as a full brother-sister 
or half broth er-sist er schem e, matin gs 
a re based on an att empt to u se the 
best-perfor ming anim als . It r esembl es 
Robert Bakewell 's old sy stem of "mat
ing the best to the best" ex cept that 
the matings are kept w it hin the re
spective lines an d "best" here means 
best in per formance. This system at 
t im es r esults in the m ati ng of full 
br other-s iste r or sire-daug hter an d a t 
other times in matings much m ore 
distant . 

Selections with in and between lin es 
ar c based on performance, appraised 
on : (1) fe r tility, (2) su r vival, (3 ) rate 
of gain, (4) feed per unit of ga in , and 
(5) body form. 

At bi r th each pi g is ea r notched with 
it s own individual herd number. Each 
litter is reared in an individual pas
ture lot, abou t one - four th acr e in size, 
and deta iled r ecords k ept of rates of 
ga in , feed consumption , and other 
items. 

Throu gh 1943 a total of 1,248 litters 
had been farrowed . From 200 to 215 
li t ters are now farrowed each spring, 
but only about half are carried through 
the season . The r emainder are culled 
at weaning (56 da ys ) on the sole basis 
of size of litter, one of the most im
portant econo m ic characteristics. 

This gilt is a pro duct of crossing two inbred 
lines. followed by inbreeding. 
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Acccmplishments 

The Poland China bree d was chosen 
for the wo rk on im pr ovement from 
w it h in a breed, becau se in 1937 w e 
a lready h ad a line of Poland China 
sw ine w hich was th e m ost highly in 
br ed gr oup of far m an im als on recor d . 
The line was st arted in 1924 by Super
in te nden t R. E. Hodg son a t Waseca . By 
1937 this line had already been ad
vanced eigh t gener a t ions by continuous 
full bro ther and sis te r matings, bu t 
was not performing sa t isfactorily. T wo 
sublines or" th e main line we re th en 
crossed. This lowered t he in breeding, 
bu t rev ived th e general v igor of the 
line. S ince then it h as been bred from 
w ithin by th e flexibl e system. For the 
pa st three years this line has be en per
form ing r em arkably well; not as high 
as some of our lines, bu t hi gh er than 
many purebr ed herds that have not 
been in bred. 

Tw elve new lines of P oland Ch ina 
hogs wer e sta r te d in 1937, seven of 
which h ave been d iscar ded through th e 
policy of severely culling both indi
vidu al s and lines for p er for m ance. 
Recen t ly another inbr ed li ne has been 
developed fr om a cr oss of tw o inbred 
Polan d Ch ina lines. Experience w it h 
th is line indi ca tes that the m eth od m ay 
be used to build b et ter lin es from th ose 
on h and . 

The seven inbred Pola nd Ch in a lines 
now on h and are all performing very 
satisfacto r ily. The old line is very 
h igh ly inbred . The six li nes developed 
sinc e 1937 ca r ry ab ou t four t imes as 
m uch inbreeding as the average pure 
bred of thei r b r ee d . P utting it anoth er 
w ay , their pur ificat ion h as been ad 
vanced three times as m uch in seven 
yea rs as w as done in 60 years by the 
m eth ods in ge ner al u se. This statement 
is based on studies of a r an dom sam ple 
of the breed. 

Lines from Crossbred Foundations 

To determ ine what could be done by 
cu tt ing across breed boundaries, a cross 
w as m ade betw ee n the Danish Land 
race and the Tamworth. F ollowing th e 
fir st cross , the stock w as bred entirely 
from within, the line being known as 
Minnesota No . 1. In 1942 the Minnesota 
No . 2 line w as sta r ted by crossing in
bred Poland China hogs to th e Yo rk
shi r e. 

The Mi nnesota No. 1 line is fa r 
eno ugh advanced to be r ecognized as a 
defin ite line and has attracted consid
erab le attention. This is du e both to th e 
di sti nct ive appearance of these h ogs 
and to their having be en developed so 
rapidly from a cr ossbred foundation. 
Their performance has been good. The 
color is r ed with occasion al black sp ots. 
They are long-bodied , short of leg, and 
light of jowl. The quali ty of carcass is 
good, high in lean a nd low in fa t . 
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Table I. Summary of Line Crosses Within and 
Between Breeds 

Line 
Poland crosses 
China bet w ee n 
line s bre e ds 

Num ber of crosses .. 

Number ot lit ters . 33 13 

Live pigs per litter .~ . 7.56 7.20 

Pi gs w eaned per litt e r 6.76 6.23 

Pounds pe r pig at 56 d a y s 36 41 

Pounds daily gain, weaning to 

200 pounds 1.53 1.62 

Pounds per pig at 180 days 238 254 

Th e da ta in t able 1 cov er all the 
cro sses made, seve r al of which w er e 
purposel y made to lines low in pro
ductivity to determine whether the 
line shou ld be discarded. Table 2 pre
sen ts data on se ven crosses se lec ted to 

Long bodies . sh ort legs. a nd trim jow ls ch cr illust r ate how the crosses differ in pro
a cte r ize the Minnesota No. I line. Above ductiveness. Con sidering the wide d if
a typical litter; be low-a typical g il t. 

fe r ences in performance betw een th e 
cr oss es it is logical to expect that fa r 

The line appears to be at its best in 
better a ver age r esults will be obtained crosses w it h old breeds, as indicated 
afte r th e be st cross es have been de both by cr osses m ade at the st at ion and 
termined.

by use of the bo a rs by farmer s. It ap
pears th at this li ne adds someth ing to 

Use to Be Made of Linesa cross that is n ot found in the older 
br eeds. This is not su rprising in v iew Quest ions frequently r aised are what 
of it s very d iffer ent back ground of use is to be m ade of th ese lines and how 
bree di ng. are the lines to be made ava ilable to 

swin e p r odu cers? In the first p lace the 
Value of the Lines most im portant job is to develop m eth 

Th e practical m an will a sk , "What ods of impr ovem ent-that w as and st ill 
ar e th ese inbr ed lines good for?" It is a is number one on our list of obj ectives. 
fa ir quest ion , because un less t he li nes At the same time, it is important that 
can b e m ade to wo r k in the field, any useful stock we develop should find 
neith er the meth ods u sed nor the li n es its w ay ou t to Minnesota far m er s. A n 
th emselves w ill contribute to practical ent ir ely new pr oblem is her eby raised 
agricu lture . In this connecti on it sh ould and its final solutio n will call fo r co
be r ecognized th at thes e lines are not oper at ion from th e swine breeders of 
t ruly pur e lines; we m ay n ever h a ve Mi nnesot a . It will likely call for the 
lines of li ve stock as hi ghly purified as development of a new approach in ap
the inbr ed stra ins of cor n us ed for plication-perhaps an approach some
hybrid corn production. w h at sim ilar to that m ade by the Min

It was anticipated at the outset that nesota Seed Growers Association in the 
th e inbred lines would be of most value distribution and propagation of im
when crossed with other inbred li nes p r ov ed str ains a nd varieties of cr ops. 
within th eir own breed and between This is going to be another big jo b and 
br eed s. Table 1 su mmarizes the p er we can' t expect to so lve it in a year 
formance of all line crosses m ade. or two. 

Table 2. Average Performance Records of Several Line Crosses� 
Produced in 1943� 

Liv e pig s Pigs weaned Weight pe r Da ily gain, Weight Fe ed per 
Cross per per piq a t w eaning to at 100 1b s. 

No . litt er litt er 56 days 200 1bs . 180 days ga in 

poun ds 

33 1.42 219 373 

8.43 7.14 30 1.27 198 295 

3 5.67 33 1.48 224 308 

4 6 .50 5.67 35 1.52 237 277 

6.75 5.5 44 1.74 278 333 

11 11 37 1.58 246 321 

8.5 50 1.80 287 335 
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Solving the SPRAY� 
TIMING Riddle� 

A. C. HODSON AND 
E. G. SHARVELLE 

IMPROPER TIMING of sprays far 
ou tranks any other fac tor as a cause 
of fail ure to contro l both insec ts and 
diseases in Minnesota apple and plum 
orchards. Timing is generally consi d
ered to be ev en more important than 
the part icu lar spray chemicals used or 
the methods of apply ing them. Calen
dar dates a re practi cally of no us e be
cause apple trees and their pests obe y 
othe r la ws, re sponding to th e prevailing 
weather conditions wh ich vary greatly 
from day to day and from one season 
to another. Thus th e fruit can be given 
adequate prot ection only if sprays are 
timed accord ing to local conditions ea ch 
year. 

Du r ing the 1943 seaso n a de tailed 
study was ca rri ed on in th e Minne
tonka district and at University Farm 
to obtain a week ly p ictu re of what was 
going on in th e orchards. Several trees, 
rep resenting five common varieties of 
app les, we re visi ted twice each week for 
me asure ments of leaf growth, counts of 
th e different stage s in blossom de velop
ment, and m easurem ents of diameter 
and we ight of apples, each taken in 
its turn to give a complete history. 
The trees also were watched clos ely for 
insects and fungi. Records of tempera
ture and rainfall were taken daily. The 
results of th is study are illustrated in 
th e accompanying chart which must 
not , ho wever, be regarded as a blue-

Adequa te equipment will 
facilita te proper liming 
of orchard spray oppli
ca tion s . 

pri nt for apple spraying, since all of 
th e data apply on ly to th e Minnet onka 
and Twin City areas for th e year 1943 
whe n the spr ing season was one of th e 
lates t on record. 

The char t is divided into fou r sec
tion s, th e bo ttom one illustrating 
cha nges in the blosso ms and gro w ing 
apples of th e Wealthy variety and the 
first ev idence of insects and fungi. The 
second sect ion gives recom m ended 
spray ing dates, while the third and 
fourth show rainfall and temperature 
rea dings. Ca len dar dates indicated for 
the bottom section apply to the entire 
cha rt. The story told starts with the 
first leaves in the spring and ends about 
apple-picking time. 

Th e first spr ay was applied April 29, 
when the green leaf tips were first 
showin g, as indica ted by the star a t the 
extre m e left of the spray -date section. 
Th e bracket below the star covers th e 
period of about five days whe n th e de
layed dor m ant spray cou ld sa fely be 
put on. Th e ad ditional stars and 
brackets beyond represent th e days 
recom me nded for later sprays and th e 
spread in ti me allowed . 

In 1943 the delayed dormant spray 
mi ght have been om itte d because th ere 
was too little rain to cause a discharge 
of apple scab spore s at this time. As th e 
rainfall and temperature records indi 
cate, th er e was a period of about two 
weeks after th e delayed dormant spray 
when th e we ather remained too cool 
and dry for scab. During this time th e 
leaves wer e unfolding, flower buds were 

beginning to separate , and both th e leaf 
roll ers and cankerworms we re sta r ting 
to feed. 

By May 14 th e blossoms were we ll 
along in th e pink stage and the second 
spray was recommended . It would have 
been un wise to de lay much lon ger be 
cause of th e threat of rain which cou ld 
bring on a heavy discharge of scab 
spore s. Moreove r, cankerworms on th e 
growi ng leav es and th e rapid approach 
of fu ll bloom made a second spray 
necessary, both for imme dia te pro tec
ti on and insurance. As it turned ou t 
there was a heavy rain a fe w days 
later, followed by temperatures fav
orable for primary scab infection . Ac
tually, scab spores were firs t d ischarged 
abou t May 18, so th e spray put on a 
few days before (May 14) was th er e to 
meet them . 

Fo llo wing the pink stage cam e an 
interval of about a week whe n a ll th e 
trees we re in full bloom. No spray ing 
was don e th en because of the danger of 
poisoning bees or interfering w ith pol
lination. In som e seasons, cond itions are 
ideal for th e establishmen t of scab 
wh ile th e trees are in full bloom , but 
spray ing a t this time is r ecom mended 
only un de r sp ecial conditions. If a full
bloom spray is not used, the petal- fall 
or caly x spray has added importance. 

Of a ll the sprays recomm ende d, the 
petal-fall is invariably th e m ost im 
portant. Th ere are three very good rea 
sons for this. First, there m ay be a we ek 
or m or e during full bloo m when scab 
spores are bein g discharged and the 
pe tal-fall spray th en affords the first 
chanc e to "burn out" scab. The n , too, 
lead arsen ate must be driven into th e 
ope n calyx cup to be ready for codling 
moth worms wh ich will attempt to 
en te r th e closed calyx later. Timing is 
particularly important because in w arm 
weathe r the calyx may close within 3 
or 4 days after petal-fall. Finally, petal
fall comes at a time when any canker
worms no t killed by the pink spray can 
still be poisoned before much damage 
is don e. 

A re cord kept continuously since 1908 
by P rofessor A. G. Ru ggl es of the calen
dar dates upon which th e pink and pet
al -fall sprays should have been applied 
sh ows how much variation can be ex
pected from year to year and the great 
im por ta nce of follo wing actual condi
tions in the orchard. Over this period of 
36 years the correct time for applying 
th e pink spray has varied from April 
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Cha rt showing sea sona l development 01 apple blossoms and lru it as rel a ted to the appearance 
01 cliseas es and insects and we ather conditi ons in 1943. Twin Cities a rea . 

13 to May 15, and that for the petal-fall 
spray from May 11 to J une 10. 

Although in 1943 th e petal-fall spray 
provid ed adequate prote ction at th e 
moment, there wer e frequent rains dur 
ing the following days, the fru it was 
growing rapidly, an d, as the chart 
sh ows, insects and fungi were crowding 
each other for priority to attack th e 
fr uit. Th erefore it was imperative that 
another spray be applied. Conseq uently , 
the first cover spray was put on abo ut 
June 6. This m ight ap pear to have be en 
much too ear ly to have any effect on 
codli ng moth, apple scab, or leafhop
pers, judging by the record of their ap
pearanc e given in the bottom sect ion of 
the cha rt. Actually, however, these pes ts 
had begun to work 10 to 14 days before 
appreciable dam age was ev ident , so that 
both th e petal-fall and first cover sprays 
were timed to catch th em before they 
could make any progress. 

In most years, th e first cover spray 
shoul d be applied by th e time apples 
are one-fourth inch in diameter to con
trol the plum curculio. This is ne ces
sary becau se th e curculios become very 
active after a few days whe n th e tem
perature r eaches 75° F . or above. As 
shown by the temperature record and 
the arrows indicat ing dates wh en cur 
culios were feeding and laying eggs , 
conditions were very favorable for cur
culio ac tivity soon after the petal-fall 
spray and a delay of more than one 
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week would hav e meant poor control. 
The secon d and th ird cover sprays 

were tim ed to keep pace with the in
crease in fruit diamet er , for complete 
coverage of the fruit is ne cessary to 
prevent en tran ce of the codling moth 
and secondary scab infection. As the 
fruit gro ws th e amount of surface may 
increase as much as 10 times in a week, 
while rain may further reduce .the 
amount of sp ray material per un it of 
surface. For the present, these two 
sprays are recommended during June 
wh en the fruit has reached a diameter 
of one-half inch for the first one and 
about 1 inch for the second. 

If a good spray cover is maintained 
through th e ear ly growth period, most 
of th e battle is won . Nevertheless it is 
ofte n necessary to spray again to con
tro l apple ma ggot and second-gen era 
tion codling moth. From the chart it 
would seem that the first maggot spray 
could be t imed by watching to see when 
the apples reached a diamet er of one 
and three-fourths inches. That me thod 
would hav e worked in 1943, but only 
further study will tell whether this 
particular relation between apple size 
and maggot appearance hol ds true 
eve ry year. The surest way to time the 
first maggot spray correctly is to put 
it on one week after the first flies are 
found in the orchard and repeat in 
about two we eks. The fruit must be 
kept covered for a rather long time 

because new flies may em erge over a 
period of 6 to 8 wee ks. These m aggot 
sprays usually come at th e righ t time 
to catch second generation codling 
moths which ordinarily reach th eir peak 
about the last week in J uly. 

Th e story just told of events taking 
place in the orchard during 1943 shows 
how closely pest activity is related to 
seasonal weather conditions and to cer
tain defini te stages in ap ple blossom and 
fruit development. There is no need to 
guess when it comes time to think of 
spraying. By using the timetable pro
vided by seasonal changes in leaf, blos
som, and fruit development, spraying 
can be timed much more easily than by 
watching for scab spores or the first 
codling moths, and much more effec
tively than by using arbitrary dates. 

Tile Drainage 
(Continued from Page 9) 

any breaks appear in the system (which 
will be very seldom), re pair and clean 
adj oining tile if nec essary. Roots of 
willows and other water -loving trees 
growi ng near tile drains are likely to 
penetrate the drains and obstruct the 
flow. Such trees should be grubbed out, 
or all th e tile with in 50 to 75 feet of 
th em sh ould be bell -en ded sewer pipe 
and the joints tightly cemented with 
r ich cement mortar or an asphalt prep
aration. 

For more de tailed drainage in forma
tion write the Division of Agricultural 
Engineering at University Farm. 

NEW U. FARM BULLETINS 

Latest. most complete information on 
spra ying lor Minnesota commerci al cp
ple growers and a simplilied pr ogra m 
01 care for home orchards will be 
found in two of the ne w publications 
listed below . Secure the copies you 
want Irom your County Extension Office 
or write Bulletin Oll ice. University 
Farm. SI. Paul B. Minn. 

EB 242-Gommercial Orcha rd Spray 
Program 

EB 243-Home Orchard Pests 
EF 121-Plum Curculi o, Plum Gou ger. 

and Apple Curculio 
EF 122-Apple Maggot Control 
EF 123-Gurrants and Gooseberries 
EF 124-Grapes 
EF 125-Potatoes in the Home Garden 
EF 126-Tractor-Mounted Carrier 

Sweep Rakes 
EP 131-Machinery Troubles 
EP 132-Garden Fertility 
EP 133-Feed Production 
EP 134-Gustom Rates lor Farm Opera

tions 
EP 136-Making Hay 

E- Extension. B-Bulletin. F-Folder. 
P-Pamphlet. 
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Home Canning Rules 
Are Based on Reasons 

(Con tin ue d from P age 1) 

to� gather produc ts in amounts wh ich 
can be canned immediately. However , 
if kep t for a short time before canning, 
foo ds should be spread out loosely on 
trays in a cool, well-ve n tila te d place. 
Ot her wise, the piled mass hea ts in 
the center , providing ideal conditions 
of warmth, darkness, mo istur e, and 
food su pply for the rapid growth of 
bacteria . The likelihood of success in 
the destruct ion of bacter ia and their 
spores in su ch products is grea tly de
cr eased. An invariable rule is never to 
can food wh ich is oversoft, w ilt ed, 
slightly mold y, or on the "verge of 
spo ila ge." 

Ha ving all equipmen t an d u tensils 
clean and thorou gh wash ing of th e ra w 
product are essential. Large propor
ti ons of m icroorgan isms may thus be 
remo ved before canni ng, particularly 
from fu zzy vegetabl es such as sp inach 
and st ring beans, th ereby m ak ing ade
quate processing more cer ta in . Con
ta minat ion of th e inside of vegetables 
an d fr uits m ay be kep t at a m in im um 
if they are washe d before peeling, 
slicing, podding, or stemm ing. 

Why P rocessing Is Needed 

The heat treatment of food is known 
as pro cessing and is carried out a t 
ei ther 212 0 F. in a boiling wate r bath 
or under pressure a t 2400 or 2500 F . 
A temperature of 2120 F . will destroy 
enzymes, yeas ts, and m olds, as w ell as 
bacteria which are gro wing actively. 
Bu t some bacter ia in the spore form 
can su rv ive th e boili ng tem perature 
for many hours. The heat resistance 
of bacteria in aci d foods, such as fru its 
and toma toes, is r elatively low and all 
form s are destroyed w ith in a short 
time a t t he tem pera ture of boiling 
water (2120 F.). The correct use of a 
pressu re canner is the safest metho d 
for canning nonacid foods (all vege
tables exc ept tomatoes; mea t, fish, and 
poultry) wh ich m ay be contam inated 
by th e prese nce of botulinus bacteria 
of the spore -bearing typ e. Botulinus 
spore s grow readily away from air 
and are not destroye d a t boiling tem
peratures. 

Success in processing dep ends on th e 
pen etration of su fficient heat to all 
parts of th e jar for a long enough time 
to destroy spoilage m icroorga ni sms . 
The n the container must be sealed to 
exclude a ir which may contain micro
organisms. Heat penetration is influ 
enced by severa l factors-size of con
tainer, consist ency of food, and ti gh t
ness of pack, as well as by the method 
of processing. If foods such as meats 
or corn are very tightly packed , longer 
processing is r equ ired, sin ce the pene

tra ti on of heat to th e center of the jar 
is� slow. In general, a m edi um pack 
seems mos t desir able. 

A hot pack is now gene rally recom 
mended for no nacid vegeta bles, for 
meats, and for m ost fruits. The food is 
first partially preco oked, th en packed 
hot in hot containers, and the jars 
filled w ith boiling liquid. This method 
allo ws m ore food to be packed in to th e 
conta iner since th e precook ing shr inks 
food such as greens. Less ti me is r e
qui re d for heat to rea ch the cen ter of 
the jars because the foo d is a lready hot. 

Th e boil ing water bath is ordinar ily 
used for cannin g fru its and f ru it ju ices, 
tomatoes, tomato juice, and pickled 
vegetables . The j ars, placed on a rack , 
are com ple tely covered with one inch 
or m ore of boiling water th roughout 
th e processing. The water should cir
cula te fr eely a rou nd the jars for better 
heat pen etra ti on . 

Stea m -ba th canners, when properly 
used, m ay se rve the sa me purp ose as 
the water -bath canner . The jars may 
or may no t be partly immers ed in 
wate r , but flow ing steam m ust sur
round the uncovered por tions. The 
food is hand led as for th e water -b ath 
process, bu t since the tem pera ture is 
us ually s ligh tly below that r eached in 
the wate r ba th, th e process ing t im e in 
th e st eamer is increased by one -fo ur th 
over th e water -bath tim e. 

Exhaus ting th e packed jars before 
process ing (he ati ng the ja r and con
tents to dr ive ou t ai r ) ass ists hea t pene 
tration and helps to preven t th e loss of 
liquid. Im m ediately after exhaus ting, 
th e jars should be sealed t ight. Th is 
prac tice is espe cially desirable if the 
conten ts of jars have become cool 
eithe r through inadequate precook ing 
or slow handling in pack ing. Th e h igh 
sealing temperature replaces most of 
th e air in th e head space wit h wa ter 
vapor so th at less pre ssure is developed 
in processing. 

Several accidents in oven canni ng 
were repor ted in Minnesota in 1943. 
Th is method is no t sa fe; jars are apt 
to ex plo de, wreck ing th e stove or in 
ju r ing th e hom em aker. Th ere is a lso 
the possib ility of underprocessin g, s ince 
air conducts heat m or e slowly than 
does hot water. Oven regulators are 
not a lw ays accurate and overheating 
may occur , causing th e liquid to bubble 
out and the darkening of peaches and 
pears fr om ca ram elizati on of the su gar. 

Ope n-ket tl e canning is gen erally 
sa tisfa ctory for such products as pickle 
relishes, preserves, and jams. It should 
never be us ed for nonacid vegetables 
or for meat, poultry , an d fish because 
the hea t is insufficient to gua rd aga ins t 
spoilage and possible poisoning. It is 
not even approved for fruits and to
matoes because of th e dan ger of r e
contamination before the jars are 
sealed . 

Because unde r pressure the tempera
ture of water a nd steam can be raised 
many degrees above boilin g, th e pres
sure canner is the ideal m ethod for 
process ing products that requ ire a high 
temp erature. How ever, its opera t ion 
and care must be th oroughly under
stood to prevent both personal inj ury 
and food spoilage. Si nce most pressure 
can ners do not have thermometers for 
checking temperature, th e pressure 
gauge must be accurate for sa fe proc
essing. Th e pressure gauge and safety 
valve sh ould be checked at least onc e 
a ye ar and the manufacturers' instruc
tions on use of the canne r carefu lly 
follow ed. The gauge m ay be sent to 
the canner manufactu re r for adjust
m en t, or to Dr. G. A. Vacha, Depart
m ent of Dairy and Food, Sta te Office 
Building, S1. P aul, Minnesota. Detach 
gauge from th e cov er, pack well , in
sure, and send post paid. Be sure to 
enclose retu rn posta ge. 

Opening Petcock Saves Gauge 

Homemakers often ask , "Does a gau ge 
need to be adju st ed whe n the pointer 
does not return to zero?" The answer 
is yes ; otherwise th e pressu re m ay not 
be accura te. Disloca tion of the point er 
oft en result s from not open ing the pet
cock as soo n as the gauge retu rns to 
zero after the food is processed. Too 
gre a t a vacuum develops within the 
canner whi ch m ay stra in the ga uge. 

An oth er essential precaution is to let 
all ai r escape fro m th e ca nn er befor e 
the petcock is closed . Unless th is is 
done the temperature may be lower 
than the gauge sh ows, owi ng to air 
pockets in the steam . The petcock 
should be left open 10 or more m inutes 
after the steam beg ins to escape. Th e 
pressure shou ld be kept uniform be 
cause fluctua t ion of temperature m ay 
cau se underprocessing and loss of 
liqu id from th e jars. 

Many factors affect the loss of liqu id 
fr om glass jars in pressure canning. 
Some helpful pre cau tions are: 

1.� Ma intain constan t pressure dur
ing processing. When pre ssure 
drops sharply, the steam inside 
the ja r "boils up" with grea t force 
and pu sh es the liquid ou t of th e 
jar. 

2.� Allow th e canner tim e to cool so 
the pressure gauge returns to zero 
very slowly after the food is 
processed . Th e reason is the same 
as given above. Forcing rapid cool
ing of th e canner by electr ic fans 
or we t clo ths not on ly forc es 
liqu id from th e jar, but m ay dam
age th e canne r . 

3.� Gradu ally ope n petcock as soon as 
gaug e returns to zero. Otherwise 
th e vacuum formed arou nd the 
jars when th e st eam condenses 
w ill draw out th e liquid and som e
tim es eve n the food. 
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4.� Al low sufficient head space in jars 
for food to ex pand. Starchy foods 
such as corn and lima beans ex 
pand considerably and require a 
greater head space than non
starchy foods. 

5. Exhaust jars and seal com ple te ly 
before processing. 

Fi ve common types of jars and 
closures ar e illustrated at th e right. A 
few sp ecial precautions are suggested. 

To us e th e three-piece cap (3) first 
fit the small rubber ring into th e recess 
on the ledge of the gla ss cap, th en put 
on th e cap so th e rubber is in contac t 
wit h th e top of th e jar and adjust th e 
scre w band. Foll ow th e manufacturer's 
directions. In th e vacuum-sealing, two
piece cap (4) th e screw band is screwed 
down tight over the metal disk bef ore 
processing. Th e seal results fr om crea
tion of a parti al va cuum in coolin g. 
Th e screw bands on jars (3) and (4) 
should be removed 24 hours afte r 
processing to check seal and prevent 
rusting of the bands. 

Some hom emakers use coffee and 
commercial food jars for canning (5), 
but unless such jars have been sp e
cially made to withs tand hi gh tem
peratures, th eir use sho uld be limited 
to products which require sh ort proc
essing at not mor e th an boiling tem
peratu re. 

Shearing Did Nat Speed 
Lamb Fattening Gains 

P. S. JORDAN AND W. H. PETERS 

CAN THE RETURNS from fattening 
thin feeder lambs be increased by shear
ing the lambs at the beginning or dur
ing the fattening period? What effect 
will sh earing th e lambs have upon the 
rate of gain and upon the amount of 
fe ed required to make 100 pounds of 
gain? Will th e total selling price be 
larger if the wool is sh orn and sold sep
arately from the lambs? What are the 
possibilities in producing and selling 
shearling pelts for the manufacture of 
sh eep-lined clothing such as came into 
gre at demand in the winter of 1942-43 
for army, navy, and aviation use? 

To gain some firsthand information 
concern ing such questions an experi
ment in the production of shearl ing 
lamb pelt s from fattening lambs wa s 
made at the West Central Experiment 
Station at Morris during the winter of 
1942-43 wi th two groups of thin fe eder 
lambs. 

One gro up of 240 head purchased in 
Oct ober we re fed through a 78-day fat
tening period. Some were fed and 
marketed with th e wool on , some we re 
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Miss Kafka displays five types of glass jars used in home canning. 

Before canning, check jars to see that 
caps and rubber rings fit. The screw 
band must be the exact depth to fit th e 
cap and the rubber ring just right for 
the particular type of jar. Wh en re
placing caps try to secure the same 
make as the jars. 

Because air is expelled from the jar 
and food in precooking and exhaust
ing, a partial vacuum forms within the 
jar on cooling. This keeps the cap on 

shorn at . the beginning of th e fattening 
period, and some were shorn midway 
through the fattening period, 42 days 
before being sold. Of chief importance 
in the results were the facts that shear
ing had no significant effect on the rate 
of gain or amount of feed required 
to produce 100 pounds of gain. The 
weather was moderately cold through
out the fattening period and the wooled 
lambs apparently had no trouble in 
getting rid of the surplus heat from 
metabolism. Both lots of shorn lambs 
produced pelts with sufficient wool 
length to sell as No. 1 shearling pelts. 
Net profit from the shorn and unshorn 
lambs was almost identical, leaving no 
significant advantage for shearing. 

In February 120 thin lambs were pur
chased and started on a 97-day fatten

Right-5horn lambs from fattening 
experiment. Below-lambs from 
one of the unshorn lots. 

in all types of glass jars excep t screw 
tops, and thus provides hermetic 
sealing. 

Canning directions and timetables 
su ited to local conditions may be se
cured from your county extension of
fice or from the Agricultural Extension 
Service, University Farm, St. Paul. 
Since maximum preservation is neces
sary this year, these directions should 
be followed closely. 

ing period. Some were fed and mar
keted with the wool on and some were 
shorn midway through the fattening 
period, 48 days before marketing. Some 
of the shorn lots gained more rapidly 
thereafter than those with the wool left 
on and some did not. The probability 
is that, if the weather during the feed
ing period is warm, lambs will gain at 
least a little faster after being shorn. 
In each case, the shorn lambs required 
as much feed to produce 100 pounds of 
gain as those not shorn. All lambs shorn 
produced No. 1 shearling pelts and th e 
shorn lambs netted 50 cents per head 
more than the lambs marketed with the 
wool on, because the wool and lambs 
sold separately totaled 50 cents per 
head more than the sale price of the 
wooled lambs. 
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As ea ch passing year adds its 
quota of a chievements in agricul
tural research. the question naturally 

raises itself in the 
minds of manyResearch Is a 
people. "WhenContinuing will our research 

Process staffs find them
selves with no 

more problems to solve?" Sometimes 
the issue is presented from a no ther 
angle. namely. how long should 
support be provided for researches 
in specific fields? These are legiti
ma te questions. 

One answer is to be found in the 
whea t breeding program of the Min
nesota Agricultural Experiment Sta
tion . It has long been recognized 
that one of the essential objectives 
in whea t breeding is to produce high 
quality varieties of high yielding 
ability tha t are resistant to the 
common whea t diseases. In the 
northern Great Plains where spring
sown wheats are grown extensively, 
one of the most destructive diseases 
during the early years of the twen
tieth century was black stem rust. 
Varieties resistant to the physiologic 
races of black stem rust common to 
the a rea were not satisfactory in 
milling and baking qualities. How
ev er, crossing such resistant wh eats 
with superior milling wheats pro
duced hybrids satisfactory a like to 
the miller. the baker, and the farmer. 
Thus came Thatcher which promptly 
found such favor with the wheat 
growers of the northern Great Plains 
area that by 1941 it was grown on 
about 14 million acres. Its produc
tion was a great scientific and prac
tical achievement. adding many mil
lions to the profits of American wheat 
growers. 

Thatcher did not possess any no
table degree of resistance to leaf 
rust, however, and when stem rust
resistant wheat varieties were avail
able it was then evident that leaf 
rust was causing a marked effect 
on yi eld and quality of Thatcher and 
other leaf rust-susceptible wheat va
rieties. Crossing Thatcher with Hope 
produced a hybrid with the desired 
resistance to leaf rust. and then 
back-crossing this hybrid to Thatcher 
registered strongly the superior mill
ing quality and yielding ability of 
the latter. In this way a complex 
hybrid was produced which is sub
stantially resistant to leaf rust as 
well as to the common races of stem 
rust. This hybrid, named Newthatch, 
is now being distributed to seed 
growers. 

The complete story and back
ground of this achievement will be 
told in Technical Bulletin 166 to be 
issued presently by this Station. It 
serves to illustrate and emphasize 
the fact that some kinds of research 
are continuing proc esses and can
not safely be allowed to lapse. 
Other diseases of wheat are now 
taking toll of the crop at periodic 
interva ls. No doubt. still others will 
a ppear. Everlasting a lertness to 
these hazards, careful surveys of 
this and other wheat areas, and a 
sustained research program will be 
needed to anticipate and provide 
protection against these diseases. 

What has been said about wheat 
breeding could be extended to many 
other phases of agricultural re

search. not only in the physical and 
biological fields, but also among the 
social sciences, including economics. 
The living world is distinguished by 
a continuous pro cess of change. Re
search must not only follow and 
catalog these changes; it must an
ticipat e and prepare protections 
aga inst the undesira ble ones. While 
we can close out certain small sec
tions of a research from time to time , 
the future opens out new needs, new 
projects, new opportunities for ef
fective service to the farming indus
try. As long as these needs are 
presented, so long will research 
units be required to deal with them. 

Dean a nd Director 
Depa rtmen t 01 Agricult ure. U. 01 M. 
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