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Postwar Prospects for Agriculture
 
O. B. JESNESS 

THE P ROSPECTS for postwar agr i
culture are wrapped up in the outlook 
for markets for farm products, both at 
home and abroad. The strength of the 
market will play a leading part in 
determining th e level of fa rm income 
and rural welfare. 

The United States is an impo rtant 
supplier of food to some of its allies, 
particularly Great Britain and Russia, 
as part of th e war effort. The lend
lease pro gram is an effect ive contribu
t ion to victory. How realistic is it to 
assum e tha t this country will continue 
as an important supplier of food to 
war- torn Europe for an extended pe
r iod beyond the war? That many parts 
of the world lack food is clear. War 
has interf ered with production in some 
re gions and h as disrupted transpor ta
tion and distr ibution. It will be im
por tant to supply food to Europeans as 
soon as they are freed from the Axis 
yoke, both on humanitarian grounds 
and also because this is necessary to 
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the restorat ion of order . Some of this 
food will come from th e United States, 
but much of it will be drawn from sup
pli es in other expor ting countries such 
as Canada, Australia, New Zealand, 
and parts of Lat in Am erica . 

Export Market Prospects 

Agricultural pr oduction in Europe, 
especially of crops, may be expected to 
recover quickly after the fighting stops. 
Inte rfe rences to the physical movement 
of supplies will be reduced rapidly 
when peace returns. It may take a while 
for Europe to regain prewar levels of 
agr icultural production, particularly of 
livestock, but any maj or dependence on 
the United States is likely to be short
lived. 

One of the factors limiting United 
States expor ts of farm products will be 
the shor tage of foreign exchange avail
ab le to Europeans for making purchases 
in this country. Lend-lease arrange
ments are excellent for supplying food 
and mater ials to our allies during war, 

What Will the Postwar Harvest Be? 
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but are no t so well suited to peacetime 
conditions. While some capital invest
ments may be made abroad, large ex
port sales on credit are not in prospect. 
The export market for American farm 
products after th e war, therefore, will 
be determined mainly by th e trade 
policies of this and other nations. 

The interests of this country will be 
served best if condit ions favorable to 
multilateral tr ade are re-established in 
the world and if trade is carried on 
by private arrangements rather than 
under governmental controls which 
may emphasize political and military 
rather than economic objectives. The 
establishment of such conditions is im
portant not only to facilitate export 
trade but also to aid in maintaining 
world peac e. They will not be estab
lished unless the United States does its 
share. Americans, consequently, will do 
well to re-examine their ideas and at
titudes toward world trade. It is im
portant that we learn to live, deal, and 
trade with the world of which we have 
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Mow Curing of Hay 
Cuts Weather Risk 

Hay down dry
 
Clouds in the sky


JOHN STRAIT 

MINNESOTA fa rmers are be coming 
more concerned about the qu ality of 
hay obtainable by the use of ordinary 
haying methods, and they are genuinely 
interested in ways of consistently im 
proving the quality of th is imp or tan t 
feed crop. 

While t imely cutting and proper 
handling can do much, the principal 
factors which limit quality can be 
traced directly to the necessary ex 
posure of the crop dur ing the curi ng 
per iod to deteriorating weather condi
tions. Therefore, any haying process 
wh ich can be depended upon to yield 
consisten tly a h igh quality feed must 
eliminate weather hazards to the great
est ex tent economically possible. 

Elim ination of we ather hazards im
mediately suggests artificial curing of 
the hay crop. Devices and methods of 
accomplish ing this are available to the 
farmer in vary ing degrees. He may use 
special dehydrating machinery or finish 
the cur ing of partially field -dri ed hay in 
the mo w by circulating ei ther unh eated 
or heated air through the hay mass. 

Dehydrating Machinery 

Special deh ydrating m ach inery wh ich 
rapidly dr ies the fr eshly cut grass to a 
low moisture content is available in 
both stationary and portable units. A 
typical and popular stationary machine 
of th is type will pro duc e abou t 2,000 
pound s of dry material per hour from 
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Here's a down-to-earth 
discussion of the pros 
and cons of artificial 
curing and its future 
possibilities. 

fr esh ly cu t grass. The portable mach ine 
of the sam e gene ral cons truction has a 
capa cit y of approx ima tely 1,000 pounds 
of dry m aterial per hour. A very high 
quality product is obtained, bu t the 
h igh ini tial cost of the equipment and 
relativ ely h igh operating cost s limi t 
it s use principally to th e large sca le 
produ ction of alfalfa meal. 

Barn Curing 

Barn cu ring of hay is a method 
wh ere by grass partially cured in the 
field is placed in the mow over a sys
tem of a ir ducts, and the curi ng com
pleted by forcing a ir through the hay. 
The ai r is distributed by a system of air 
ducts laid on th e mow floor (see dia
gram) . The ai r escap es into the hay 
fro m openings at th e floor formed by 
suppor ting the branch du cts on one 
inch cleats. A multiblade fan de livering 
air to the duct sys tem complet es th e in
stall at ion. Barn curing of hay with un
hea ted air has been ado pted quite ex
tensively in the eastern states where 
satisfa ctory results have been obtained. 

Th e Division of Agricultural Engi
ne ering at University Farm has oper
a ted an exper im ental ba rn hay-curing 
sys tem during fou r haying seasons. Un
hea ted a ir wa s us ed the firs t two sea
sons ; heated air th e other two years. 
These tests showed th at drying can be 
successfully completed in an installa 
t ion circ ulating unheated air although it 
is subject to certa in limitations which 
are di scussed later. 

Anticipated Result s- In general , a 
farmer may reasonably expect the barn 
drier to produce hay at least equal in 
quali ty to that produced with ordinary 
haying methods in good haying 
weather. If unfavorable weathe r con 
ditions ex ist dur ing the haying period, 
he coul d ex pect barn-cured hay to 
grade one grade or more better than 
hay produced by field drying. In many 
instances, it could mean the d ifferenc e 
be tween securi ng a fair to good quality 
hay in the barn drier an d a to tal failure 
with field curing . 

Decreased exposure to weather haz
ards and th e sa ving of practically all 
the leaves are the two principal fac
tors which enable th e production of a 
higher quality hay in th e barn drier. 
For mow curing the hay is placed in 
the mow when the moisture content is 
from 35 to 45 per cent of the original 
or we t weigh t. At a moisture content 
of 45 per cen t, th e hay, if it has been 
windrowed two or three hours after 
cutting, shows evidence of considerable 
wilt ing , and onl y a very slight rustling 
sound is no ted upon handling. At 35 per 
cen t moisture content, th e lea ves ex 
hibit some drying, and further drying 
would result in the leaves becoming 
brittle enough to shatter somewha t. 
Th e alfa lfa plant loses mo isture rapidly 
the first few hours after cutting, bu t 
the latter stages of the drying period 
proceed much more slowly. For mow 
curing, it is normally possible, there 
fore, to cut the hay in the late forenoon 
or early af ternoon of one day and place 
the hay in th e mow the next day ; with 
ve ry favorable drying conditions, the 
hay may be cut and stored the same 
day. Leaf shattering-ordinarily a very 
serious loss in handling alfa lfa hay-is 
avoided because the leaves do not shat
ter appreciably from handling until the 
plant has dried to a moisture content 
of ab ou t 30 to 35 per cent which is 
drier than hay placed in the mow for 
mow curi ng. It is very important that 
the leaves be sa ved as they contain ap
proxima tely 65 to 70 per cent of the 
readily available nutrients. Also , the 
bulk of th e hay produced in the barn 
drier retains its green color which in 
dicates a satisfactory reten tion of the 
carotenes. . 

Disadvantages and Limitations-Some 
important disadv antages and limitations 
of the barn -curing method are as fol 
lows: 
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Typical duct arrangement w ith cle a ts holding du cts slightly off mow floor to permit escape of ai r. 

1. In creased cost. 
2. Increased labor requi red to handle 

th e hay. 
3. Dec reased m ow capacity, ow ing to 

limited depth of hay . 
4. A small amount of inferior quality 

hay will likely be produced. 
Depth of Hay- The depth of hay 

which may be dried at any one time is 
largely dep en dent upon we ather condi
tions, but about eigh t feet is the maxi
m um. However, after the first eight 
foot layer has been dried or at least 
dried to a cons ide rable extent, add i
tio nal hay may be added up to a tot al 
of 15 feet. At that depth, the efficiency 
of the drying proc ess becomes quite 
low. Th e hay must be carefully placed 
to insure that it is packed uniformly 
ove r the entire mow. The air w ill 
largely by-pass areas of h igh density , 
resulting in delayed drying with almost 
cer ta in mold growth. 

Costs- The cost of the installation 
will de pend somewhat upon local 
ch arges for material and labor and upon 
th e availability of used equ ipm en t. Th e 
materials for the du ct system cost from 
four to seven cents per sq uare foot of 
mow area when new lu m ber is us ed an d 
when the boards for the sid es of th e 
branch ducts are ripped at the lumber 
yard. This figure does not include a 
charge for labor requ ired to install the 
ducts. A fan, if purchased new, would 
cost fr om $115 to $250 depending upon 
the typ e and size required. In many 
localities, ho wever , us ed fans are avail
able a t a considerably lower cost. The 
cost of a suitable power unit for dr iv 
ing the fan must also be in cluded. 
Where the power requirement is no t 
too great, the electric motor is perhaps 
th e most convenient po wer unit. 

The ope ra ting cost consists chiefly of 
the cost of power to op erate th e fan. 
In th e exper imental installation a t Un i
versity Farm the cost of power for driv
ing th e fan ranged from $0.96 to $1.85 
per ton of dry hay produced where 
th ree cents per k .w.h. was charged for 
el ectrical energy. The drying period 
varied from 7 to 13 days. Th ese figures 
are representative of the operating cost 
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which one cou ld expect for we ather 
conditions ranging from good to quite 
ba d . 

Chopped Hay-The barn hay dr ier 
ha s been used succ essfully to dry cho p
ped hay. The hay should be choppe d to 
comparatively long lengths and placed 
in the m ow w ith about th e same mois
ture content as specified for lon g hay. 
S inc e considerably more chopped m a
terial th an long hay can be stored in a 
given space, th e maximum depth of hay 
being dried at any given t ime should 
be limited to about five feet. Additional 
hay may be added aft er the lower por
ti on has dried materially . One of th e 
se r ious disadvantages of th e barn dry
ing sys tem , the increased labor re
quired to handle the hay, may be min i
mized by using a field chopper and a 
blower elevator to distribute the hay 
uniformly over the mow. 

The Use of Heated Air- The use of a 
furnace to heat the air before it is dis
charged into the hay greatly increases 
th e drying capacity of a barn hay-cur
ing system (see illustration below) . 

Tests at Un ivers ity Farm the pas t 
tw o years have indica ted th at the dry

ing time can be r educed by about 60 
per cent and a better quality hay can 
be assured where the temperature of 
th e air is increased about 25 degrees by 
th e us e of a furnace. The cost of fuel 
and power has ranged from $1.85 to 
$2.30 per ton of dry hay produced. The 
qu ality of hay was superior to that pro
duced when unheated air was used. 

The principal advantages of using 
heated air in a barn. drier when com 
pared to the us e of unheated air are as 
follo ws : (1) High quality hay can be 
produced under extremely unfavorable 
weather conditions. (2) It gives the sys
te m a greate r drying capacity which 
may be utilized by increasing the depth 
of hay to be dried at anyone time and 
st ill not ex te nd the drying period ex
cessively. (3) Th e drying period for a 
given quantity of hay is materially 
shortened which in itself contributes to 
th e production of a high quality hay. 

The following disadvantages accom
pany the use of heated air: (1) Fire haz
ard. (2) Added cost of th e hay drying 
installation due to the furnace required. 
(3) Increased op erating costs. 

Conclusions 

The barn curing of hay is perhaps th e 
mos t practical method of artificial cur
ing available to the farmer fo r elim i
nating much of th e spoilage resulting 
from expos ure to unfavorable we athe r . 
It tends to yield a high quality product, 
saving practically all the leaves . Also, 
color retention in the bulk of the hay 
is good, indicating the retention of 
maximum quantities of certain impor
tant n utrients. 

However, this method of curing hay 
has certain disadvantages. Under cli 
matic conditions common in Minnesota 
some inferior hay, ranging up to 10 per 
cent of the total, will almost a lways 
occur a t th e surface of th e hay m ass 

University Farm installati on--oil·burning furnace. fa n . a nd motor-for use of heate d oir in 
artificial curing in the mow. Ra ising the a ir temperature 25 degrees makes dr ying 60 per 
cent fa ster and gives beUer hay. 
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when unheated air is used. This surface 
layer usually becomes more or less 
moldy owing to the slow rate of dry 
ing in that section. However, ex cellen t 
quality hay is always found in th e 
lower portion of the mow. Hay having 
a moisture content of 35 to 45 per cent 
is very difficult to handle with ordinary 
hay ing tools, and that together with the 
fact that it must be very carefully 
placed in the mow increases the labor 
requirem ent considerab ly when com
pare d to th e la bor required for handling 
hay which is sufficien tly dry for safe 
storage. Th e use of heated air offers 
many advantages over unheated air, 
resulting in a more uniformly high 
quality hay th roughout th e en tire hay 
mass. Th e fire r isk accompanying the 
use of a moderate-cost heating unit, 
th ough relatively sligh t, will to some 
ex ten t disc ourage th e use of hea ted air 
in a barn. 

Two im portant developmen ts appear 

to be required befor e the practice of 
mo w curing of hay will be widely 
adopted in Minnesota. Effect ive low
cost field chopping equipment and an 
accompanying blo wer elevator for 
handling the hay at the barn are needed 
to re duce th e hard labor normally in 
volved in th e handling of the partially 
cured hay. The other development 
need ed to make the use of heated a ir 
feasible is a low-cost hay shelter con 
sisting essentially of a r oof supported 
perhaps 10 feet off the ground at the 
eav es. This building should be located 
far enough from the farmstead to mini
mize fire risk to the more expensive 
bu ildings. Wh ile mow curing of hay 
with he ated air offers the farmer a 
method which will practically insure 
h im a hi gh quality product, its general 
adoption will depend on the adapta
bility of the farm buildings to such a 
process and whether the addition al costs 
for su ch cur ing app ear to be justified. 

MARS-A New High-Yielding 
Barley for Minnesota Growers 

M. T. HENDERSON and 
J. J. CHRISTENSEN 

PROMISING to elim inate som e of 
th e hazards of barley growing in this 
state, and to help put the industry back 
on its feet , Mars barley has been in
troduced this year by the Minnesota 
Agr icultural Exp eriment Station. Mars 
is an early, six-ro wed, smooth- awne d 
variety with h igh y ielding ability as 
indicate d in the accompanying table. 
It has very strong st raw with a r ecord 

of less than one fourth as much lodg
ing as in Wisconsin Pedigree 38 and 
averages 3 to 4 pounds per bu shel 
heavier than this vari ety in test we ight. 
Mars is r esistant to stem rust and 
m oderately resist ant to spot blotch. It 
is sus ceptible to scab and loose smut. 
Because of low diastatic power , it may 
no t be entirely sa tisfac tory for malting; 
fur ther information on its malting 
quality is needed . 

Mars barley is the r esult of 14 years 
of cooperative breeding an d test ing 

A bstween-secson crop of seed grown in California enabled the Minnes ota station to grow 
100 acres of Ma rs barley in 1944, saving a full year's time in gett ing it to growers . 
J. J. Christensen. M. T. Henderson. and A. C. Amy look over a field of Mars at the 
West Centra l Station a l Morris . 
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Yield of Mars Compared with Wisconsin
 
Pedigree 38 for 1938.1943
 

Yield in bushels per acre 

St. 
Paul 

Va riety Wase· 
ca 

Mor· 
ris 

Crooks-
ton 

Aver· 
a ge 

Mars ..• 57.3 47.8 52.8 50.0 52.0 
Wis. Ped. 38 .. 52.9 53.0 52.2 42.0 50.0 

work by plant breeders of the Division 
of Agronomy and Plant Genetics, plant 
diseas e specialists of the Division of 
Plant Pathology and Botany, cereal 
che mists from the Division of Agricul
tural Biochemistry, and agronomists of 
the branch exper im ent stations with 
assist anc e from the Malt Research Lab
oratory at Madison, Wisconsin, and the 
Un ited States Department of Agricul
ture. Dr. F. R. Immer, now associate 
director of the Minnesota Experiment 
Station, wa s in charge of the breeding 
studies with barley from 1935 through 
1942 and des erves much credit for the 
production of th e new variety. 

Mars wa s produced from a cross made 
in 1931 between the two varieties Min
nesota 462 and P eatland. Minnesota 462 
contributed smooth awns, ear liness, 
strong straw, high we igh t per bushel, 
and moderate r esistance to spot blotch 
disease, but it is low in yield and sus
cep tible to stem rust. Peatland has 
strong straw, moderately high yield, 
h igh weigh t per bushel, and resistance 
to stem rust, is midseason in matur ity 
and has rough awns. 

Th e making of th e original cross wa s 
followed by five years of so-called pedi
gr ee breed ing, in whi ch a large number 
of the best individual plants produced 
from this cross were sel ected each year 
for further developmen t. Twenty-five 
to 50 seeds from each selected plant 
were grown in separate rows each 
year. Selection du ring th is period was 
for earliness, strong straw, smooth 
awns, plump attractive kernels, v ig
orous gr owth, and resistance to im
portant diseases. At the end of the five 
years, all pl ants of each of several 
lines surv iving this intensive sel ection 
were incre ase d to form separate strains 
or families. Seventy-four such strains 
were grown in rod row yi eld trials in 
1938 at St. Paul, Waseca, Morris, and 
Cr ookst on, and also sm all scale malt 
ing test s were begun. At the end of 
thre e years, all but six of th e 74 st rains 
had been elimi na ted. These six were 
moved to th e adva nced yield tests 
which are one -for tie th acre in size , and 
th ere test ed for an other th ree ye ars at 
six locat ions, including Grand Rapids 
and Duluth in addition to th e four 
earlier me ntione d. Th e best of these 
six st rains becam e the new Mars va
ri ety as a result of action taken by 
th e Branch Station Agronomy Confer
ence, made up of plant breeders, plant 
patholog ists , and cereal chemists from 

(Continued on P age 12) 
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EATING Is a Most Important Business
 
EVA G. DONELSON 

MEAT, bread, and potatoes-so far, 
so good ! This time-honored trio, so 
proverbially common on Minnesota 
farm tables, is by no means an ade
quate diet in itself, bu t if supplemented 
with milk, vegetables, and fruits it 
provides the basis for a diet scarcely to 
be excelled either in nutritive value or 
in eating enjoyment. 

Should families be zealous of setting 
their table with this super ior fare? To 
farm readers who know what feed 
means to livestock, it would be super
fluous to point out that "food makes a 
difference" to humans as well. For 
example, evidence accumulates to show 
that food protein may be a significant 
factor in th e product ion of antibody 
protein and may conseq uently influenc e 
the incidence of infections and epi
dem ics. This same food essen tial has 
been found to have a salient effect on 
wound healing. 

An other instance is that of the dieta ry 
supply of the mineral elem ent calcium; 
this food essential helps to preven t th e 
absorption of lea d, which elemen t m ay 
be of concern to th e consumer because 
it is a constituent of fru it and vegetable 
sprays. Food does make a difference in 
how children grow; rate of growth a t 
the present time is used as one of the 
discriminating yardsticks for assess
ment of physical fitness of children. 

The effective role of an adequate diet 
during pregnancy on the well-bein g of 
both infant and mother has been ob
serv ed repeatedly in results obtained 
recently from controlled clinical stu dies. 
Increased efficiency in fac tory produc
tion was no ted when a "snack" was fed 
to the workers during th eir rest period. 
Yes, whether old or young, sick or well, 
eating is an important business. 

The first prerequisite to an adequate 
diet is that some ri gh t com bination of 
food s not only be av ailable but avail
able in sufficient quantities to comprise 
a "good" diet. There are many such 
combinations of foods that would so 
supplement each other as to provide th e 
r equisite number of calories and 
amounts of protein, minerals, and vita 
mins. One example is the difference be
tween high- and low-cost adequate 
diets. The latter contains a propor
tionately gr ea ter quantity of cereals, 
potatoes, and dry beans , whereas the 
more expensive food supply contains 
comparatively less of these items and 
more of meats and fresh fruits and 
vegetables . 

From a variety of sources, informa
tion is forthcoming on the adequacy of 
the diets of Minnesotans. The Division 
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Good dlels are good investments and children should learn to enjoy a variety of nourishing foods . 

of Home Economics of the Minnesota 
Agricultural Experiment Station re
cently obtained a record of the food 
eaten by a sampling of over 250 girls of 
high school age residing in three sec
tions of th e state, namely the West, the 
Range, and St. Paul. This revealed cer 
tain fairly common lacks in the dietary, 
ranking in importance as follows: green 
and ye llow vegetables, citrus fruits or 
other ascorbic acid-containing foods , 
and milk. The dietary habits of a much 
larger-sized group of college women 
bore out a 's im ilar pattern of deficits. 
These deficits were also reflected among 
the population at large in this north
wes t section of the United States when 
an ex tensive country-wide survey on 
food habits was made during the years 
1935 to 1939. 

When certain food groups are inade
quately r epresented in the diet, certain 
essent ial food nutrients are in conse
quence also in ad equate. If green and 
yellow vegetables are shor t, the vitamin 
A intake is most likely less than recom
mended ; with a lack of citrus fruits and 
tomato, ascorbic acid would show a 
deficit; and a short supply of milk im
plies too little calcium. 

To supply dietary lacks, many diverse 
plans m ay be employed by different 
families. Group s of foreign extraction, 
even though they do not select food s ac 
cordin g to dietary patterns commonly 
recommended, can still provide for 
themselves the food essentials. There is 
much in the habits of some of these 
persons th at should be retained; for in

stance it is good that the Mexicans eat 
beans, that the Scandinavians like dark 
bread and che ese, that th e Orientals 
like the soybean. 

The specific shortcomings observed 
in Minnesota diets warrant some spe
cific answer. It is pertinent to note that 
the poorer diets were found among the 
families who produced less of th eir food 
at home, including less milk, less eggs 
and meat, and less garden produce. It 
then becomes obvious that those farm 
fainilies who do not produce these 
foods of high nutritive value, also do 
no t purchase them at the store and 
consequently the family does without. 

For the fruit and vegetable deficit one 
logical answer is a garden with plant
ings aimed to supply not only well
liked foods but also those now con
sumed in inadequate amounts. Research 
is in progress in the experiment sta
tions of this country which will yield 
practical information on the effect of 
variety as well as environmental fac
tors on the ultimate nutritive value of 
fruits and vegetables as they are served 
at the table. From the results of studies 
conducted on the nutritive value of 
leafy, green vegetables, it is being 
recommended that kale, broccoli, let
tuce, turnip tops, and mustard greens 
replace spinach and beet greens. The 
former group contributes notably to the 
calcium value of the diet; the latter con
tains the insoluble salt, calcium oxalate, 
that cannot be utilized by the body. 

For a long time it has been known 
that tomatoes are a reliable source of 
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If seeing is believing. then school tots appreciate someth ing hot and tasty to "zest up" the noon 
lunch. This Minnesota rural school has excellent hoi lunch facilities . 

ascorbic acid an d should be included in 
Minnesota garden plans to supplement 
the citrus fruit eaten. It is now known 
tha t certain other fruits and vege tables 
from the home garden conta in a notable 
amo unt of th is factor. Strawberries 
lead w ith 100 grams of the fresh fruit 
providing 60 to 80 milligr ams of asc or
bi c acid. The fro zen fruit stored six 
m onths was found to r eta in about 30 
per cen t of th e or igin al amo un t. If 
canned and stored, 20 per cent was r e
tai ne d . Raspberries also contain this 
vitam in in amounts ranging in the fresh 
berries from 18 to 24 milligrams per 
100 grams. Rhubarb too provides some 
ascorbic acid, averaging about 4 milli
grams per 100 grams . Apples vary con 
siderably from v ar iety to var iety but 
average approximately 3 milligrams per 
100 grams. Amon g the Minnesota vege
tables th at contri bu te ascorb ic acid are 
cabbage and rutabag as. Fresh cabbage 
may be expe cted to conta in between 30 
and 50 milligrams per 100 grams and 
fresh rutabagas around 35 milligrams. 

The inadequate consum pt ion of m ilk 
might be measurably relieved by m or e 
us e of skim milk as a food for the 
human. Studies made on young adults 
sh ow that if m ilk is omitted fro m th e 
dietary, their volun tary food selectio n 
always results in an inadequate calcium 
in take . This food nutrient is more ad
ver sely affected than any other. Skim 
milk contains this factor to the same 
extent as whole milk. 

The shor tcom ings of the food habits 
of farm famil ies living in the North 
Cen tr al states have been enumerated. 
The commendable ch aracteristics, of 
which there are many , should als o be 
recounted . As judged from food-con
su mption records, eggs , m ea ts , cereals, 
and potatoes are consumed in adequate 

amounts. The same is true of fruits 
and veg etables, other than tomatoes 
an d ci tr us f ruit , and leafy , green and 
yellow v ege ta bles. 

Unfor tu na tely, it is not a foregone 
conclusion that an ad equate food sup
ply will elim inate dietary shor tcom 
ings . Som et imes it is price, som et im es 
it is prejudice, and agai n it m ay be a 
bona fide a lle rgic r ea ction to cer ta in 
foods that prevents persons from taking 
full advantage of the supply available 
to them. Within a family, wh ere it 
might be expected that there would 
be equal access by the several mem
bers to the available supply, d iffer
ences have been reported . It was found 
tha t the men-that is, the breadwin
ne rs-were apt to be the best-nourished 
members, the mother and older chil
dren the most poorly fed, and the 
younger children falling between the 
extremes. 

The treatment given foods between 
the t im e they enter the kitchen and 
lea ve for the dining room influences 
not only the nutritive value but, of 
eve n greater impor tance, the taste ap
pe al. It is true that "the proof of the 
pudding is the taste thereof," and that 
factor influences markedly the ultimate 
food choices made by people. To learn 
to like new flavors and new foods is 
possi ble; a culinary concoction some
wh a t different from th e usual may be 
r eje cte d by the fa mily at first but later 
m ay achiev e a place with the favorite 
di sh es. L earning to eat a variety of 
foods is an essential in the acquisition 
of an adequate diet. Re striction by on e 
cause or anothe r is apt to- result in a 
di et poor in nutritive value. 

The sum m er and fall harvest of gar
den produce, even though gathered and 
preserved by the best-known m ethods, 

los es some of the distinctively good 
flavor and nutritive value of the fresh 
product. F or appearance, flavor, and 
food value the most favored method of 
preservation is by freezing, the least 
is by dehydration , with canning inter
med iate. Crops suc h as pota to es and 
apples held in common st orage from 
fall to spr ing, eve n th ough there has 
been notable losses of asc orbic acid 
and thiamine, still r etain th e m in eral 
content and ene rgy value. 

One m eans of enhancing the food 
intake of children has been to improve 
the noon m eal. This m eal is too often 
lacking in milk and frequen tl y con
ta ins no fruits or v egetables . F or a 
good total food intake, each meal of 
the day sh ould carry its full share of 
foods of h igh nutritive value. The school 
lunch has been heralded by persons in 
th e field of health educa ti on and by 
others conc erned with the w ell-being 
of ch ildren as an opportunity not only 
for providing a good, nutritious no on 
meal but al so an educatio n al resource, 
providing a laboratory for the explora
tion of the "how" and "why" of good 
food selection. Emphasis on sanitation 
in preparation and serving is also of 
concer n to parents an d ch ildren . A good 
school lunch, backed by the school and 
the community, planned to supplem ent 
the home diet, and utilized as a tool 
for health edu ca t ion has be en demon
stra ted to be an important factor in 
the well-being of both the ch ildren and 
th e comm un ity . 

Good diets are good investments. 
Th e home production of foods is an 
assured means of improving the nutri
tive value of th e di et. A "rule of thumb" 
precept to insure an adequate d ie t is 
to make it a varied diet. 

Postwar Prospects 
For Agriculture 

(Co n t i n ue d f rom Pa ge 1) 

become an ins ep arable part. 
Agricultura l expor ts after th e war pe

riod are again likely to consist m ainly 
of commodities in the production of 
which we have adva nta ges , su ch as cot 
ton, tobacco, w heat, lard, and certain 
fruits, rather than cheese, butter, beef , 
or dry milk, of which we have exported 
considerable quantities during th e war. 

Domestic Market Prosp ects 

The interest which farmers have in 
nonagricultural production and em 
ployment ha s been convincingly demon
stra te d during the war by the effec t of 
war production on the demand for farm 
products. Active production with rela
tively full employment will m ean a 
strong market for farm products. What 
are the prospects? Certain unfavorable 
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factors might be review ed first. Recon
version from war to civilian production 
and demobilization will create difficult 
problems in th e earl y postwar period. 
Reduction in overtime will reduce earn
ings of many workers. The numbers 
re gula rl y employed w ill decreas e from 
th e war peak. Resumption of civ ilian 
pr oducti on will mean that farm prod
ucts will fac e added competition for the 
consumer's dollar. 

On th e favorable side of th e pic ture 
are the backlog of unfilled orders for 
durable consumers' goods, th e need for 
new plants and equipment, the develop 
m ent of new products and techniques, 
and accum ula ted savings. The net re
sult suggests the likelihood of som e 
slowing down in th e first few m onths of 
the postwar period, wit h a ren ewal of 
activ ity as reconversion progresses. 
Wh at happ ens afte r th e unfilled wants 
are sa tisfied will depend upon how we ll 
product ion and distribution programs 
for the future are planned and carried 
through. 

Infla tion control th us far in th is war 
has been much m ore effecti ve th an in 
th e la st war , particularly when the 
greater magnitude of the war effor t is 
considered. If this contro l continu es 
reasonably effective until th e danger is 
pas t, the postwar situation will be 
vastly be tter than if infla tion is per
mitted to get out of hand. Th is is espe
cia lly true of agr iculture because an 
inflati onary spree would lead to post
war dispar ity be tween prices and costs, 
would add fuel to the fire of land specu
lation , and load many farm ers down 
once more with an impossible burden 
of debt. 

The effec t of nonagricultural activity 
on rural welfare suggests the direct 
in terest which farm ers have in the 
policies of industry, business, labor, and 
government relating to such activity. 
Farmers want the fullest possible vo l
ume of ou tput at efficie n t production 
with a wide distribution of th e result
ing income among consumers generally. 
Because birth rates in rural areas are 
gre ater than needed to maintain num
bers on th e land, farmers are in tereste d 
in non agricultural activity not only be
cause of th e market this provides but 
also fr om th e standpoint of oppor
tunities for productive employme nt for 
surplus farm population. 

Improved nutrition has received in
creasing attention in recent ye ars and 
holds forth some promise of enlarged 
markets for some farm products . En
richment of foods may continue to ex
pand, and as consumers gain under
standing of the importance of cer ta in 
foods in their di ets, the demand for 
them may increase, particularly if con
sumer incomes supply the m eans. 
School lu nches and aids to low- income 
grou ps als o may help. However, dietary 
changes are likely to com e gradu ally 
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NEW POSTWAR BULLETIN 
Just off the press is a new Minne

sota Agricultural Experiment Station 
Bulle tin, "Postwa r Agricultural Pros
pe cts," in which Dr. O. B. Jesness pre
sents a much more complete discussion 
than was possible in the a ccompa ny
ing article. This publication is the first 
of a series tha t will be devoted to the 
general theme of "Postwar Agricul
ture in Minnesota." Copies of Dr. [es
ness' bulletin may be had on request 
to Bulletin Office, University Farm. 
SI. Paul 8. 

and too much should no t be ' expec ted 
from them. 

P ossibilities of us ing farm products 
as raw materials for indus try st ir th e 
imagination and, in consequence, often 
tend to be exaggera ted . Research relat
ing to new uses sh ould be pressed and 
th e result s applied to the exten t they 
are econom ically justified. However, it 
needs to be rem embered th at it is one 
thing to demonstra te th at a given us e is 
possible ; it is another to es ta blis h that 
use as good econ om y. Unless su ch us es 
can pay an ad equate price for th e farm 
products em ploye d as ra w m a terials 
witho ut reliance on artificial suppor t, 
th ey will not provide an attractive 
m arket. There are prospects that in 
dustr ial us es of farm products may ex 
pand but no purpose is served by exag
gerati ng the hope to be placed in them. 

As farm manpower becomes more 
ample and new equipment becomes 
av ai lable af te r the war, the productive 
cap aci ty of Am eri can farms is likely to 
inc re ase somewhat. P ostwar demands 
for farm products may be ex pec te d to 
tape r off from war time peaks for 
reasons suggested above. The outlook , 
therefore, is th a t farm su rpluses are not 
a thing of the past. In fac t , the war has 
not con sumed all surpluse s. The over
all supply of cotton remains abnormally 
large becaus e the in creased domestic 
con sum pt ion to meet war needs ha s no t 
r ep laced the foreign m arket and us ed 
up su pplies on hand. Worl d woo l s tocks 
appear ample. Wo rld wheat m ay be 
found overexpanded rel atively ea rl y in 
th e postwar period . Unless ca ttle num
bers are reduced significan tly before 
th e la rge war demand s t ap er off, they 
may represent a glut on the market. 
Tobacco and oil cro ps likewise m ay be 
found to be overexpanded . 

Postwar Settlement on the Land 

War sh or tages have led some pe rso ns 
to conclude th at th ere will be room for 
agr icultural expansion after th e war 
and that consequently plans for th e 
se t tl ement of returned veterans and 
war wo rkers on th e land should be de
veloped. Noth ing is in sigh t in th e de

mand picture now to ju stify any pro
gram of th is kind. Ma ny so ldiers and 
war workers m ay enter fa rming but 
this will come abou t through repla cing 
farmers who want to retir e because of 
age or othe r r easons. It would be a 
serious mistake to settle large numbers 
on th e land in the expectation that 
future market demands will warrant 
such expansion . It is particularly im
portant that se ttlemen t not be en
couraged on unsuited land or on in 
ade quate units , or by persons lacking 
in agricultural ex perience and aptitude. 

Governmental Programs 

Governmental programs to su pport 
or influence prices and farm in com es are 
likely to remain a center of interest 
if surpluses again develop . Provision 
for price suppor ts for some farm prod
ucts fo r two years after th e end of the 
war already have been m ad e by Con
gre ss. Wh ile su ch supports may be a 
comforting assurance to farmers that 
th ey may look forward to main tained 
prices for the period specified, it is im 
portant th at their probable conse
qu ences be ex am ined ca refully. If these 
supports are ab ove the pric e which 
otherwise wou ld pr evail, the govern
ment rather th an the market w ill de
te rmine prices and in turn w ill have to 
find ways of disp osin g of surpluses and 
controlling output. Such contro ls may 
easily bec om e such tha t they will in 
te rf ere with desirable production shifts. 

Parity prices continue to r eceive at
te ntion and there are indications th at 
their limitations are not alw ays under
stood. There is no ideal, all-time re la
tionship among prices . Demands cha ng e. 
New m eth ods change th e costs of pro
duction. The price structure needs to be 
flexible enoug h to reflect such ch an ges. 

If government is to replace th e m ar
ket in arriving at prices, it also must 
take cha rge of con trolling output. It 
must decid e th e quantiti es to whi ch th e 
pr ices sha ll apply and who shall be 
permitted to sha re in th e production of 
those qu antities and in what amounts. 
Hist oric al bases hav e been us ed for th is 
purpose, bu t th ey are soon outdated . 
Agriculture is a dyn amic industry and 
farm production is subject to const ant 
change. Wh atev er th e program may be, 
public we lfare w ill not be served unless 
it prov ides adequa te opportunities for 
adjus tme n ts in tot al output and in the 
sha re of th at output amo ng r egi ons and 
individual farmers. 

Th e real rem edy for an oversupply of 
agricu ltu ral products is not that of pro
viding rewards for withhold ing re
sources fro m use, but to shift their uses 
in to lines where they will be of gre atest 
benefit. This is why th e m aintenance of 
productive activ ity and em ploym en t in 
othe r lines occu pies suc h a prom inent 
place in farmer- th inking about th e 
pos twar prospects . 

7 



8 

Plant Diseases Are Shifty Enemies
 

Dr. Stakman. a t right. examines potted wheat plant in University Farm greenhouse where rust 
studies are condu cted the year a roun d. At left is William Loegering. agent of the U.S.D.A. 
Bureau of Entomology and Plant Quarantine. and Jose Rodr iguez of the Mexican Department 
of Agriculture. rese arch fellow of the Rocke feller Foundation. who is studying wheat rust 
under Dr. Stakman. 

E. C. STAKMAN 

THERE are hundreds of kinds of dis
eas es, new and old , that destroy or 
disfigure pl ants. There are rot s and 
bligh ts, wilts and cankers, smuts and 
rusts, m ild ews and galls, spots and 
scabs, ea ch attacking particular kinds 
of pl ants. Mor e than 3,000 different 
kinds of plant rusts are known, each 
with its own peculiar ap pearance an d 
life habits. The y attack trees an d 
shrubs, gr ains an d grasses, fruits and 
flowers, and even the ug lies t weeds of 
the field s. And there are hundreds of 
kinds of mildews: ro se milde w, lilac 
mildew, oak mildew, whe at mildew, 
clover mildew, and so on and on. 
Pow dery mildews alone are found on 
more than 1,500 kinds of plan ts. Every 
kind of plant, wild and cultivated, is 
subject to disease. And disease situa 
tions may shi ft and ch ange continually. 

New plant diseases may bec ome old 
and old one s may become new because 
of changes in cropping systems, the 
introduction of new kinds of crop 
plants, and the use of ne w varieties. 
The expansion of the corn belt far 
northward thro ug h the breeding of 
early var ieties is an epic of agricul
tural progress . But it has increased the 
danger of head blight or scab on wheat 
and barley because the scab fungus 
can multiply rapidly on corn and live 
through the winter abundantly on 
cornstalks and corn stubble. Soybeans 
brought wi th them disease pro blems 
unknown in Minnesota before thi s very 

usefu l plan t immigrant had become es
tab lished in the state. As new varieties 
of crop plan ts have replaced poo rer 
ones, the relative importance of dis
eases oft en has changed also. 

The re h ave been many ch an ges in 
th e wh ea t diseas e prob lem in the spring 
wheat area. Thi rty-five years ago st em 
rust was the red terror of wheat, and 
stink ing smut destroyed or befouled 
much of it unless the seed had been 
properly desmutted. Hea d blight or 
scab, loose sm ut, and leaf rust were 
presen t but relatively unimportant. 

Then came Marquis wheat to replace 
Preston , Haynes Blues tem, an d Glyndon 
Fife. And immediately qu estions poured 
into the Exper im ent Statio n about "this 
new head bli ght that affects Marquis 
but not the other varieties." So un

common had the disease been that most 
fa rme rs had never no ticed it. But Mar
qu is brought it forcibly to th eir atten
tien because up to 50 per cent of the 
heads oft en we re partly or entirely 
blighted wh en this exceptionally sus
cept ible var iety was grown in close 
ass ociation with corn. 

And so Marquis raised a minor dis
ease to th e rank of a major disease. At 
th e sa me time it reduced a maj or dis
ease, stinking smut, to th e rank of a 
minor disease and seemed to have de
moted even the dread stem rust. Mar
quis really was more resistant than 
its pred ecessors to stinking sm ut; but 
early ripening merely enabled it to 
escape st em ru st damage-until th e 
epidemic of 1916 ruined it with its com 
pan ion va r ieties. So dev astating wa s 
this ep idemic tha t many fa rmers 
stopped gr owing whe at entirely and 
thousands of others shifted from bread 
wheats to durums. And so th e durum 
era began. 

For several years the du rums seemed 
to hav e eliminate d disease hazar ds : 
st em rust , stinking smut, loose smut, 
le af rust , and scab were conspicuous ly 
absent. But root rots, which often 
k ill ed one third of th e plants, and 
ergot, hitherto almost unknown in 
whe at , were evidence that the durums 
were not proof aga ins t diseases but 
had merely bro ught about an exchange 
of old ones for new. 

The first stem rust re sistant varieties 
of bread whea ts, suc h as Kota and 
Ceres, shuffled the ranks of dis eas es 
onc e more . Stinking smut r eturned, 
loose sm ut assumed major importance 
for th e, firs t time, and leaf rust be came 
an aggressiv e and destructive disease . 
Worse still, Ceres, th e best and most 
popul ar va ri ety, was ruined by stem 
rust in 1935. It was therefore largely 
replaced by Thatcher , which was more 
generally resista nt to stem rust, to 

Ma rked differences appeared when Marquis wheat was inoculated with five parasitic races of 
a root-rottinq fungus. A different race was use d for each pair of pots except the one at the 
extreme right wh ich was not treated. 

MINNESOTA F ARM AND HOME SCIENCE 



stink ing smut , and loos e smut , but 
probably even more susceptible than 
Ceres to leaf rust and scab. Now 
Thatch er is being replaced by still 
other varieties, some of which are 
bri nging with them a new problem in 
the form of bac terial blight. 

Even th ough new wheat varieti es 
have juggled di sease problems arou nd, 
th ere has be en constant progress in 
reducing to tal losses. Be tter varieties 
and barberry erad ication have brought 
stem ru st, the greatest sin gle m en ace, 
under at leas t te mporary contro l and 
possibly un der permanent control, un 
less the disease it self changes. 

Unfor tunate ly, diseases th emselves 
can change, because th e fungi, bacteria, 
an d viruses t hat cau se them can ch an ge. 
The fu ngi th a t cause rusts, smuts, 
mildew s, scab of wheat and barley , flax 
wilt, late blight of potato, fruit rots, 
and many other diseases are livi ng 
mo ldlike parasit ic plants. They produce 
fu ngus seeds, or spores, by means of 
wh ich th ey multiply and spread jus t 
as hi gh er pl ants do. It is as easy to 
tell the differen ce bet ween spores of 
wheat stem rust and stinking smut as 
bet ween beans and peas. And spores 
of different kinds of rusts are as dif 
ferent as di fferent kinds of bea ns; those 
of different k inds of sm uts are even 
more differen t than di fferent kinds of 
peas . Naturally, a m icroscope is needed 
to see the differences between spores 
because ev en the fai r ly la rge kinds are 
onl y ab out one one-thousandth of an 
inch in diam ete r . Excep t for th is micro
scopic diff erence, however, anyone can 
lea rn to recognize spores of stem rust 
as easily as kernels of wheat. 

But eve n a good ag ro nom ist can
no t a lways te ll by looking at wheat 
kernels what kinds of pl ants they w ill 
produce. Nor can a good plant pa 
th ologist te ll by looking a t spor es of 
wheat st em rust what effects th ey will 
produce. It is necessary in some cas es 
to sow the wheat seeds in t he soil to 
see what k inds of plants they will 
produce ; and it is necessa ry to sow 
the rust spor es on wheat varieti es to 
see what effects they will produce. 
There are vari et ies and strains of wheat 
and there are varieties and st rains of 
stem rust and many ot her fungi. The 
strains of fung i are us ually called 
physi ologic races or parasit ic races if 
they look alike under the mi croscop e 
but produce differen t physiolog ic and 
parasit ic effects. 

Parasitic races of stem rust of wheat 
were firs t discovered in 1916 and abou t 
200 are now known. To recognize them 
it is necessary to inoculate in the green
house a dozen so- called differen tia l 
wheat var ieties, among which are 
Marqu is, Re liance , and Mindum. These 
parasitic races are des ignated by num
ber rather than by Latin names. During 
the cu r rent season, races 17, 19,38, and 
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How new lines of com smut arise through 
crossing of the parasitic fun gi On the agar 
plates shown at the top are two lines of 
corn sm ut which were crossed by growing 
them together on corn plants. Below are a 
few of the resulting hybrid lines. Hybrids 
differ as much in behavior as in looks. 

56 have been found m ost commo nly in
 
th e Mississippi Valley . The differences
 

. in their effects on three varieti es of
 
wh ea t are shown below: 

Variety of "Wh ea t and Rust Reaction 
Race Marquis Reliance Mindum 

17 Susceptible Immune Susce ptible 
19 Resistant Immune Su sceptible 
39 Resist ant Susceptib le Su sceptib le 
56 Susceptible Su s ceptible Res istant 

In cooperative work w ith th e U. S. 
Departm en t of Agriculture, abou t 1,000 
coll ections of rusted wheat from th e 
Unit ed Sta tes and Mexi co are identi 
fied in th e greenhous es at University 
Farm ea ch year. This requires plant
in g, inocul a ting, and incubating about 
half a million pl ants and taking no tes 
on them. From these phys iologic race 
surveys, m ad e for mo re tha n 25 ye ars, 
it has been learned that cer ta in rust 
r aces m ay be prevalen t in one region 
while others are prevalent in another 
r egio n in th e sam e year and tha t r aces 
may have their ups and downs in di f
fe rent yea rs. In 1943 race 38 made u p 
80 per cent of the rust in the eastern 
s ta tes and less than 1 per cent in the 
Mississippi Vall ey , while race 56 made 
up 75 per cent and race 17, 20 per cent 
of th e rust in the Middle West and on ly 
a little of th at in the East . 

Race 56, fou nd first in 1928, in creased 
slowly in preval ence for several ye ars, 
the n increased sudden ly and spre ad 
rapidly until it became the principal 
villain in the terrific rust epidem ics of 
1935 and 1937, whe n it eliminate d Ceres 

fr om the ranks of resistant wheats. 
While race 56 was in cr easing, races 11, 
36, and 49 decreased until now th ey 
are se ldom found . Other races, for ex 
am ple race 38, have var ied fr om ye ar 
to year without dis playing defini te ten
dencies to in crease or decrease. And 
race 17 was very common between 
1920 and 1930, then bec am e so rare 
as to be un impor tant un til it flared up 
again in 1940 and 1941. 

Th e rust r esistance of certain wheats 
var ies with th e prevalence of rust races. 
As an example, Marquis had less rust 
in th e spr ing wheat area than th e 
durums in 1928, because race 38 was 
the most prev al ent. In 1935 and 1937, 
on the othe r hand, Marquis and Ceres 
were much more heavily rusted than 
the durums becau se race 56 predomi
nated. Sev eral of th e newer wheat va
ri eti es, such as Thatcher, Newthatch, 
Rival, Reg ent, Ren own, and Pilot, have 
so far resist ed all ru st r aces prevalent 
in the spri ng wheat reg ion. But the y 
are susceptible to race 15 and certain 
othe rs tha t have been present in ve ry 
small amounts. These vi rulent races 
mayor may not incr ease to th e danger 
point; the re is no way of foretelling. 

S tudies are being m ade also of races 
of the fung i causing leaf rust of wheat, 
flax wilt, flax rust , pasm o diseas e of 
flax, root rots of whea t and barley , 
cereal sm uts, pot ato scab , brown rot of 
plums, muskmelon wil t, and many 
ot he rs. Parasitic races have been found 
wi th in sp ecies of almost all plant dis
eas e fu ngi that have been investigated 
th or oughly and new races are being 
produced and r ep roduced. 

New parasi tic r aces can be produc ed 
by hybridization , for fungi al so have 
sex . New and virule nt races of st em 
rust are produced abundantl y as a re
sult of hybridization between ex isting 
races on barberry, th e only plant on 
which th e sexua l st ag e of th e rust de
velops. The er adica tion of rust-sus
cept ible barberries t he refore destroys 
th e breeding gro und for rust races. 
Races of smu ts also hybridize com
monly. Mor e th an 5,000 distinct types 
of the corn smu t fungus have been 
produced in laboratories and green 
houses at Un iversity Farm in breeding 
ex pe ri me nts st arted with two smu t 
races. Many new sm u t typ es have be en 
obtained also by crossing species of oat 
sm u ts, bar ley smuts, sorg hu m smuts, 
and several sm uts of nat ive gr asses . 
Smu ts th at are as di fferent as tom atoes 
and potatoes have be en crossed , and 
some of the hy bri ds have had a degree 
of hybrid vigo r as great as tha t of 
hybrid corn. And nature breeds thou 
sands of such hybrids ; many of them 
are too weak to live long, but every 
once in a while a vi cious one is born. 

Ev en pure lines of many fungi may 
suddenly change and produce new 

(Co n ti n ued on P age 12) 
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Several wa ys to reduce s teps, time. and labor in doing dairy chor es as pictured on Nicollet Cou nty farms. Left. a homemade milk ca rt. Next. 
farmer shows how he used to turn and s tep for separator bowl wrench. Now he places the wrench on nearer wall within ea sy rea ch. 
I~ right cent~r. s tring marks f~rm er loca tion of c on c ret~ sepa rator base right in front of silo door a nd in corner of in tersecting a lleyways. 
Eiqhty-two tn ps a da y over this route meant a lot of chmbmg bef ore the b lock was snaked out. Last picture. a feed ca rt on bicycl e 
wheels enables a 12.year-old boy to bring feed from the gra na ry in half the lime it formerly took a man with ba skets. 

Reducing Labor Costs in Dairying
 
S. A. ENGENE 

L ABOR costs on m any d airy farms 
are too h igh . Some farm ers spend tw ice 
as m uch time on th eir cows as do others 
wit h herds of th e same size and level 
of pro duction. Labor r ecor ds kept by a 
group of Nico llet County dairy farm ers 
in 1943 sh ow th at one farm er with 21 
cows averaged 90 hours of work per 
cow, wh ile another farmer, also with 
21 cows and with th e same lev el of 
production , spent 193 hours per cow. 

Wit h h ir ed labor at 40 cents per hour, 
th e labor cost per po und of butter fat 
was 21 cen ts on th e fir st fa rm and 40 
cents on the second. Or , sinc e most of 
the work on these farms is done by 
fam ily labor , the labor efficiency may 
be measured in earnings per hour of 
labor afte r a ll other costs have been 
allowed. The re tu rns per hou r of labor 
on these farms were 44 and 33 cents, 
r espectively. 

Sim il ar comparisons may be made 
among all herds of eq ual size and level 
of production . Am ong all such pairs of 
farm ers st ud ied du ring the th ree years 
1941- 43, 33 pairs in a ll , the least effi
cien t worke rs spent 156 hours per cow ; 
th e m ost efficien t spent on ly 114. Th e 
return per hour of labor was 37 cents 
for the fir st group and 49 cents for the 
second. Studies in other years and 
other area s show comparable results. 

Detail ed farm acc oun ti ng studies con
duct ed by the University of Minnesota 
in seve ra l areas of the state sh ow th at 
labor costs r epresent more than 30 per 
cent of the tota l cost s in da iry produc
tion . Labor is second only to feed in 
impor tance. Efficient ar rangements and 
metho ds of work ing that w ill r educe 
the ti m e required for dairy cho res can 
provide m an y advantages. It m ay be 
possib le on some fa rms to reduce the 
amount of labor h ir ed and on other s 
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to expa nd the size of the dairy her d 
or other enterprises on the fa rm with 
out employing extra labor . Or it may 
be possible to sec ur e h ighe r pro duction 
by more thoro ugh work. On mo st farms 
it can mean sho rter work day s and less 
fatigue , condit ions that w ill be de
mande d mo re and m or e by the farmer 
and hi s family as w ell as by t he h ired 
man. 

In spite of the impor tance of labor 
as a fa ctor of cos t in dairy pro duc tion, 
little pro gress ha s been m ad e in reduc
ing the time and effor t r eq uired for 
chore work. It has been ve ry small 
compare d with the progress m ade in 
cro p producti on . Labor r ecords obtained 
from a gro up of succ essful dairy farm
ers in Rice Coun ty du ri ng' th e period 
1903- 12 sho w that th ey w orke d 30 
hour s to rais e and husk an acre of 
corn. Sim ilar r ecords obtained in Nico l
let County almost 40 years later , 1941
43, show an average of only 10 hours. 
Hours needed to ra ise and shock - thr esh 
an acre of sm all gr ain was cut in half 
dur ing t he period, fro m 15 to 7 hou rs. 
Most of this savin g in ti m e was ob 
ta ined by mechanization. 

Duri ng th is same peri od the hours 
requi red to care for a cow for a year 
rem ained p ract ically the same- 144 
hou rs in Rice County, and 142 hours 
in Nicollet County alm ost 40 ye ars 
later. The differen ce is sm all in spit e 
of th e fact th at no herds w ere m achine 
milk ed in Rice County , wh ile two 
th irds of the herds in Ni collet County 
were m achine milke d. Mechani za tion is 
difficult in da iry chores . Labor econo
mies m ust be ac hi eved in other ways. 

Labor efficiency in dairy pro duction 
can be increased by rai sin g the lev el 
of production of the cows. Impro ve
ments in fee ding, breeding, and m an 
agemen t rai sed th e producti on per cow 
fro m 170 pounds of butterfa t in Ric e 

County in 1903- 12 to 242 pounds in 
Nicollet County in 1941- 43. This raised 
the butterfa t production per hour of 
work fro m 1.2 poun ds to 1.7 pound s. 
The man labor requir ed to care for a 
herd of hi gh productio n is not much 
grea ter than for a herd of low produc 
tion . Th is rela tionsh ip is shown in th e 
accompanying table . Th e hours r e
quired to produce a pou nd of butterfat , 
how ev er , are much lower for the high 
producin g herds. 

Le ve l of Cow s Lbs. Hours of labor 
pr odu c- per b utte rfat 

tion h erd per cow Per cow Pe r lb . B.F. 

Low est Y3 16.2 176 132 .75 
Middle Y3 12.4 241 150 .62 
Highest Y3 16.0 308 146 .47 

The author. in farm garb. shows the ba sket 
and bucket which the farmer a t the right 
formerly used to feed his cows. The new 
shoulder-strap box with handy scoop is a 
grea t improvement. 
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Dairy costs may be reduced fur ther 
by increasing the efficiency of th e 
chore work to accomplish mo re per 
hour of work . To determine the exte n t 
to which thi s can be done, and th e 
met hods of ach ieving it, 12 st a te agri
cu lt ural exper im en t stati ons are co
oper ati ng in a st udy of means for in 
creasing la bor efficie ncy in ag r iculture. 
This study is under the di rection of 
Dr. E. C. Young, P urdue University. 
Minnesota and two ot he r states are 
studying dairy ing. The primary ob jec
tive is to find princip les governing 
methods of working th a t will give re
sults as good or better than now ob 
ta ined , but with less ti me and effor t . 
Preliminary re sult s show that im por
tan t impro vem ents can be m ade and 
revea l some of th e methods. 

The Vermont Experimen t Stat ion has 
com pleted a thorough st ud y on one 
farm. New ~ethod s put into pra~ 

dur ing a period of about four mon th s 
red uced the time r equ ired to car e for 
a 22- cow herd from 5 hours, 44 m inutes 
per day to 3 hours, 39 m inu te s. The 
distance travel ed was r educed from 
3 1~ m iles to 1~ mi les per da y . Little 
cash outl ay was required and the ca re 
given th e herd after the change was 
fully as good as be fo re . 

Why can some fa rmers do th eir 
chores quicker th an othe rs? How can 
farm ers reduce th e t im e req u ired for 
cho re wo rk ? Th e prelim inary r esults 
of th is dairy chore project giv e some 
of the an swers . 

The ti m e requ ired to do a job can 
be reduced by greater speed . Bu t 
greater speed increases fat igu e. Low er 
la bor costs obtained in that way may 
easily be mo re than offset by lower 
qu ality of w ork , more fr eq uent acci
dents, and bodi ly illness due to ove r 
exer t ion . The goal is rather to reduce 
the time and effort need ed to perform 
a job-to complet e the job in the least 
t ime whi le worki ng at a reasonable 
speed . 

There apparently is no one most 
efficient way of handling a da iry herd. 
Conditions differ from farm to farm 
and abil ities di ffer am ong farm ers . 
Metho ds efficient under one con dit ion 
may be in efficien t un der another. But 
th ere are some general principles that 
govern efficient worki ng. 

In general , the fa rmers who complete 
their chore work m ost efficien tly watch 
all th e details. Th e total savings in 
t ime are an accumulation of a la rg e 
number of sm all savings. Only occa 
sionally do one or a few jobs or m eth 
ods ex plain the differen ce in cho re ti me. 

The factors th a t account for th e dif
fe rences in chore time can be classified 
into seven groups . A descri ption of 
th ese grou ps wi th illustra tions follows : 

1. The efficient worker eliminates all 
unnecessary tasks. Chang es in pract ices 
and arrangem ents of build ing s may 
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Procedure in studying chore routes is to ma ke a sca le drcwmq of farmstead and bu ildings, 
place pins a t wo rk centers , and use black thread to trace each trip ma de. Thread use d in 
ca se pictu red represents 2.75 miles of travel in farmer's orig inal chore plan. 

make a job unnecessary, but it may be 
continued through habit. Un necessary 
tasks m ay be found by asking, "What 
is the purpose of th is job? Wha t wo uld 
happen if it we re eliminated?" One of 
th e farmers studied in this projec t had 
an old cem ent cream separator base 
s ix inche s high ly ing in the feed alley 
by th e silo room door. Chore workers 
s tepped on and off this block at le ast 
85 times a day . This meant a climb of 
ab ou t 42 feet per day or th e height of 
a wi nd mill. A few minutes of work 
removed th is block and this extra effor t 
was elim ina ted. 

2. The best method or technique is 
used. Research and th e exper iences of 
farmers are constantly revealing new 
metho ds. For exam ple, the new fast 
m ilki ng m etho ds reduce the t ime 
need ed for milking by machine. One 
farmer cooperating in this st udy re
duced th e t im e required to m ilk h is 9 
cows from 55 to 30 m inu tes. Th e aver
ag e time that th e m ilkers we re left 
on the cows was reduced fro m 6 min
utes to 4 m inutes . 

Stop-watch st udies on these farms 
show th a t the men who follow these 
fast milking methods work 3 minu tes 
or less per cow. This incl ude s washi ng 
th e udder, applying th e milker, str ip 
ping by m ach ine, changing the m ilker 
from one stall coc k to anothe r, carrying 
th e milk to the mi lk room, and 
straini ng. 

3. Machines. carts. and other mecha
nized methods are used when feasible. 
Th e sa ving in time and effor t is great
est when th ese mech an ical appliances 
are adapted to th e cond itions on the 
farm. 

Labor records kep t by farmers show 
tha t milkin g machin es have sav ed from 
25 to 40 hou rs per cow per year. 

One farmer substituted a homemade 
feed box with a shou lde r strap in place 
of a 6-peck basket for feeding h is cows. 
He also m ade a hand scoop in place 
of th e ga llon pail that he had used. 
He can now feed gra in wh ile walking 
along th e feed alley , without stooping 
to dip the fee d out of the basket. Th e 
change saved some time, but the fa rmer 
stresse s the fac t that the job was easier. 

On e farmer carried the cow feed from 
th e granary in 6-peck baskets. H is 21
yea r -old son car r ied four baskets a day, 
t r av eling 1,100 fee t and sp ending 11 
minutes. A 6-bus he l fe ed cart mo unted 
on bi cycle wheels was substitu ted. Now 
a 12-year-old son does th e feeding, 
tr av eling only 770 fee t and sp ending 
less th an 6 minutes per day. 

If quan titi es of feed or other prod
ucts to be mo ved are small, alle ys are 
na rrow, or the ground is rough , it may 
ta ke less time to ca rry than to use a 
ca r t. 

4. Two or more jobs are combined. 
The last fa rm er fed the grain and pro
tein concen trates separa tely. S ince each 
cow receives the same ration, th e 
fa rmer now gr ind s the prot ein feed 
with th e grain and fee ds both a t one 
tri p. 

5. The work is done in the most ef 
fective order. On one farm the hi red 
m an fed th e cows while the farm er 
milke d. Since th e cows were restless 
while being fed, it was necessary to 
ti e up th e claw of th e milker so th e 
cows would not kick off th e teat cups . 
This operatio n re qu ire d half a mi nu te 
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per cow. By fee ding afte r m ilking, it 
was possib le to elim inate tying the 
cla w. 

6. The buildings are arranged for 
maximum convenience. In many cases 
a complete remodeli ng of the ba rn may 
be justifiabl e, but practic ally a ll farms 
can make m inor readjustments costing 
ve ry little but saving considerable time. 

On one fa rm th e m ilk ing machine 
switch was located near the stanchion 
line. Si nce the m ilke r was rinsed in 
the milk ho us e, it r equired two extra 
trips to th e barn to turri the milke r on 
an d off. Mov ing the sw itch to th e milk 
room saved 250 fee t of travel an d one 
minute of ti me each day. Th e same 
fa rmer sav ed m an y steps a day by 
loca ting his forks near the en trance 
door instea d of at one end of the barn. 

The same farmer hung th e wrench 
for th e separator bow l on a wall abou t 
five fee t fro m th e separator . Each t ime 
he tightened or loosened th e bowl , four 
times a day, he had to turn h is en tire 
body and ta ke a step to get the wrench 
and then tu rn again and step back to 
th e se para tor . By locating th e wrench 
on a wall nearer the separa tor , he was 
able to pi ck it up wit h a s imple arm 
movement, sa ving both time and effo r t. 

7. The efficient farmer plans ahead. 
He kn ows what he w ill do ne xt. He 
com pletes all possible jobs a t the barn 
befor e going to 'another bu ild ing , to 
avoid useless travel between buildings. 

The above list of fac tors con tribu ting 
to labor efficiency is ba sed u pon pre
liminary resu lts. F ur ther study will 
pro bably bring ou t add itional factors 
and modify th ose listed above. Enough 
progress in w ork sim plifica tio n has been 
made on th e fa rms studied to show that 
most farm ers can materiall y reduce the 
t im e and effor t needed to do the ir 
chores . 

Most of th e savings w ill seem sm all . 
But that is the story of labor efficiency . 
Seconds m ake minutes, m inutes m ake 
hours, and hours make days. A large 
number of small savings make a valu 
able reduct ion in tota l time. Half a 
m inute per cow for tying the tea t cu ps 
does not seem impor tant. But for 9 cows 
it is 4 th minu tes per m ilking or 9 m in 
utes per day . That is one hour per 
we ek or 52 hours per year. Th is farmer 
spent five days a yea r tying u p the 
teat cups. 

The preliminary resu lt s of th is study 
show tha t every farmer can begin now 
to im prove the efficie ncy of his work. 
With a willingness to study the work 
sys tem atic ally and to qu estion every 
detail, he will find opportunities for 
savings in a surpris ing ly large num ber 
of pl aces. 

The Minneso ta Agr icultural Exper i
ment Sta tion was establishe d a t Uni
versity Farm , St. Paul, in 1885. 
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Effects of tw o different para sitic races of w hea t ru st on nine diffe rent va rie ties of wheat are 
sh ow n. Top row- blades exp osed to race 17; bottom- e xposed to race 56. Nole that Reli
ance whea t (ReI.) is immune from ra ce 17. whil e susceptible to race 56. Durum va rie ties 
Arn a utka and Mindum (Am . and Mnd .) show the op posite re a ctions . 

Plant Diseases 
(Continued f ro m Page 9) 

mutant or "sport" typ es. Ma ny mutants 
are weake r in parasitism than their 
paren ts, bu t occasiona l ones are more 
vi rulent . Thousands have be en st udied 
thoroughly in the laboratori es of Uni
vers ity Farm, and the number of ne w 
types that can be produced is astonish
ing eve n to investigators who long ag o 
shou ld h ave gotten over being as to n
ished by th e diversity and perversity 
of nature . Mutants m ay in turn cr oss 
breed, and so the process of producing 
new parasitic races goes on and on . 

Not only are there almost coun tl ess 
parasitic races of hundreds of plan t 
disease fungi, but the y devel op in di f
feren t ways on di fferent cr op-plant va
ri eties under differe nt we athe r and soil 
conditions. Although impor ta nt in 
m any phases of diseas e control, these 
fa cts ar e of greatest im portanc e in 
pr oducing and m aintaini ng disease re
sistant var ieti es and they are us ed in 
coop erative breeding programs. In 
w heat breeding, for example, varieties 
and hybrids are inoculated in the field 
with all available parasitic races of 
rusts, smuts, scab, root rots, and bac
teria l blights . Seed is m ixed w ith smut 
spore s; soil is inocu lated by putting 
into it a st erilized cer ea l mixture over
grown w ith root-rotting fung i; gro wing 
p lants are sprayed repeatedly, in the 
even ing whe n the dew is on, with 
wate r containing billions of spores of 
the rusts , scabs , and blights. An d if the 
weathe r do es not fa vor disease develop
me nt, it is mad e to order by covering 
th e plants w ith te n ts to increase hu
midity and temper atur e. The ob ject is 

to concen trate as many loca l and sea
sonal conditions as po ssible in to a sm all 
sp ace and a shor t ti me-to lea rn no t 
on ly what does happen but also what 
may happe n to var ieties in th e fu ture. 
It is a test of th e surviv al of th e fittest, 
for it is bet te r to be disappointed wit h 
a variety in one breeding plot than on 
thousand s of farms. 

Before varieties are r eleased, th ey 
ar e given the seve rest disease test s that 
can be dev ised . Nev ertheless, th ere can 
nev er be a -guaran tee that a cro p va
r iety will r et a in it s r esistance forev er 
because nature may produce nev.: 
enem ies or new ki nds of old enemies 
to attack it . Br eeders and pathologist s, 
ho wever, breed m or e in te lli gentl y than 
natu re and thus try to be prep ared for 
new enemies that she may sp awn. But 
the price of prep aredness is con tinual 
r esearch and pl enty of it. 

Mars Barley 
(Continued f r om P ag e 4) 

the Un iversi ty Farm and ag ro nom ists 
fr om the several branch stations. 

When Mars was recommended at th e 
conferenc e in J anuary, 1944, the re was 
only a lim ited supply of seed. Conse
quen tl y none will be available for gen
eral distribution until 1946. This ye ar 
approximately 100 acres we re gro wn for 
in cre ase at the expe ri m ent stations and 
th is seed w ill be furnish ed in limited 
am ounts to seed producers in 1945 for 
fur the r incre ase. One year 's tim e was 
save d in th e process by rushing the 
1943 su pply of seed to California as 
soon as it was ha rvested so th at a new 
crop could be grown th ere and speeded 
back to Minnesota for 1944 planting. 
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generations. From these backcrosses 
Newthatch was obtained by selecting 
pl ants th at wer e resistant to leaf and 
stem rusts . 

Newthatch Wheat -What It Is 
And What It Took to Make It During the production of Newthatch, 

E. R. AUSEMUS AND 
E. C. STAKMAN 

NEWTHATCH, a new hard red 
spring wheat, was released to ap
proved growers of the Minnesota Crop 
Improvement Association in 1944. The 
1,400 bushels planted this year will 
provide enough seed for fairly ex ten 
sive planting in 1945. Newthatch is 
designed to replace Thatcher, one of 
its parents, which acquired fame and 
almost literally produced fortunes for 
northwest farmers dur ing the past 10 
years. The re is fond hope that New
thatch will outshine its distinguished 
prede cessor, although plant breeders 
and plant pa thologists have be come 
cautious about eulogizing new va
ri eti es until they have proved their 
worth on the fa rm. 

Newthatch has high resistance to the 
dread ste m ru st dis ease and great er 
leaf rust resistance than Thatche r. 
However, Newthatch's leaf rust ar
mor is not perfect, and it may become 
fairly heavily rusted in som e places 
and under certain weather conditi ons. 
Nevertheless, it has produced good 
yields of high-quality wheat for sev
er al years at several stations and is 
almost infinitely superior to the va
ri eties grown when attempts first 
were made to overcome black stem 
rust. 

The production of Newthatch em
braces more than 30 years of scientific 
breeding and research by pl ant scien 
tis ts and cereal ch emists of the Min
nesot a Experiment Station and the 
U. ·S. Department of Agriculture. 
When the cooperative breeding pro
gram was begun at University Farm 
in 1907, no rust-resistant bread wheats 
were available . With stem rust epi
demics devastating the crop at all-too
frequent intervals, varieties with at 
least some stem-rust resistance were 
needed to save the hard red spr ing 
wheat industry. The situation looked 
almost hopeless beca use th e only 
wheats or near wheats with appreci 
able resistance to ste m rust were em 
mers, . einkorn, and some macaroni or 
durum varieties. These were crossed 
with bread wheats but unfortunately 
during the early work all of the rust
resistant types resulting were maca
r oni , emmer, or einkorn types inst ead 
of bread wheats. Many scientists main
tained that the rust r esistanc e of 
th ese other species could never be 
combined with the quality of the 
bread wheats because of certain per
versities in the laws of inheritance. 
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Then came one of the near miracles 
of sci ence. Out of many thousand hy
brid plants resulting from a cross 
made bet ween Iumillo durum and 
Marquis wheat in 1915, four 'wer e se
lected which combined the bread
wheat characteristics of the Marquis 
parent wi th the high stem-rust re
sistance of the durum. One of these 
lin es becam e Marquillo, released to 
farmers in 1928; it survived stem rust 
epidemics well , but lost favor because 
of poor flour color. 

There was a ray of hope in the fact 
that Kanred, a hard red winter wheat , 
was immune from a number of the 
parasitic races of whea t stem rust dis
covered since 1916. When Kanred was 
crossed with Marquis, some segregates 
combined the rust resistance of the 
Kanred with the spring wheat char
acter and h igh qu ali ty of the Marquis. 
Bu t her e ano the r obstacle arose. Both 
Kanred and the segregates were com
pletely susceptible to some other 
parasiti c races of the stem rust fungus. 

Luckily, both the Iumillo durum 
and Marquillo displayed resistance to 
many of these pestiferous parasitic 
races in the field. So another selection 
from a cross between Marquis and 
Iumillo was crossed with a selection 
from a Kanred x Marquis cross, and 
13 years later, in 1934, Thatcher, the 
best product of this double cross, 
was distributed to farmers. Thatcher 
proved to be the wheat in the pinch; 
it withstood the terrific rust epidem ics 
of 1935 and 1937, just when a recently 
discovered parasitic race of stem rust 
was eliminating Ceres, which up to 
that time had been resistant in the 
field . Thatcher had had its baptism of 
fire in 1935 and 1937 and came through 
almost unscathed . It therefore attained 
almost unprecedented popularity and 
was grown on about 17 million acres 
in th e United States and Canada in 
1941. 

But nature had found weak spots 
even in Th atcher's armor against dis 
eases. It proved highly susceptible to 
lea f rust and scab. Therefore, Thatcher 
was cros sed with Hop e, a variety bred 
in South Dakota by crossing Marquis 
with Yaroslav emmer. Although Hop e 
wa s not a good wheat, it did have re

o sistance to leaf and stem rust and sev 
eral other dis eases. To retain all of 
Thatcher's good characters while add
ing leaf rust resistance to it , th e back
cross m ethod was used which simply 
means that Thatcher was crossed with 
Hope and th en the hybrid was bred 
back to Thatcher for two successive 

it has been grown in disease gardens 
teeming with as many as possible of 
the prevalent and available parasitic 
races of th e most important disease 
organisms found in the Mississippi 
Valley . Every attempt is being m ade 
to study th e ve ry complex relations 
between th e host and the disease or
ganisms and to anticipate future 
trouble. Th e developmen t of new im
proved wheats is, th erefore, a continu
ous process. Newthatch has been grown 
also in ex tensive yield trials and its 
milling and baking qualities have been 
test ed in comparison with other spring 
whe at var ieties. 

As th e pathologists find new races 
of plant parasites, ne w sources of re
sistance are sought by th e plantbreed
ers. For instan ce, th e finding of small 
amounts of parasitic race 15B of stem 
rus t, which attacks wh eats now grown 
commercially in th e spr ing wheat area, 
has led to the finding of three wheats
two Kenya spring wh eats and Red 
Egyptian-that are moderately resist 
ant to this race. Crosses have been 
mad e to combine th e r esistance to race 
l5B with th e resistance now carried in 
the commercial wheats. Although this 
ra ce m ay nev er become prevalent, we 
want to be r ead y in case it does. 

NEW BULLETINS 
Complete. up-to-dots instructions for 

preserving foods by freez ing are given 
in a new Minnesota Agricultural Ex. 
tension bulletin. In addition to recorn
men dations on varieties. preparation. 
packaging , temperatures. and length 
of storage, informa tion is included on 
the Ireezinq of meats, poultry. fish. and 
other products in the home freezer. 

Free single copies of the new puhli
cations listed below may be obtctined 
from your county agent or from the 
Bulletin Room. University Farm. St. 
Paul 8. Minnesota. 
EB 244-Freezing Foods for Home Use 
EP 137-Get the Jump on Midsummer 

Slump (Milk Production)
 
EP I38-Know Your Farm Business
 
EP 139-How Much Protein for Pigs
 
S(Postwar} -Postwar Agricultural
 

Prospects 

SB 376-The Minnesota Farmers' In. 
terest in Fats and Oils 

SB 377-Education of the Farm Popu
lation in Minnesota 

SB 380-Trend in Prices of Purebred 
Cattle 

sa 354 (Revised}-Minhybrid Com v« 
rieties for Minnesota 

EB-Extension Bulletin. EP-Exlension 
Pamphlet. SB-Slation Bulletin. 
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Are Crossbred Chickens Really Better?
 
R. N. SHOFFNER 

C ROSSBRED chickens offe r increased 
perf ormance to those poultrymen who 
are in a position to make the bes t us e 
of them. The crossbred probably w ill 
app ea l most to those poult rym en who 
purchase hatche ry ch icks ea ch year and 
who do not worry about a breeding pro
gram of their own. 

Ex perimental work a t th e Minnesota 
Agricultural Experiment Station and a t 
ot he r stations indicates clearly that on 
the av erage the crossbred offspring has 
outper formed the respective parental 
strains as well as other purebreds of 
compara ble grade. The ad vantage of th e 
increased stimulation may be offset by 
cer tain disadvantages, principal of 
wh ich are discriminations made at the 
marke ts on plumage color and egg shell 
color. Ev en though such prejudices 
have no basis in quality, they have to 
be cons ide red. If these considerations 
outweigh ga ins fr om th e increased 
vigor, then any widesprea d benefit from 
the use of crossbreds is doubtfu l. 

Advantages of Crossbreeding 

There are two common methods of 
securing rapid increases in vi gor in 
plants and animals. The one commonly 
used with corn is to cross inb red st rains. 
Th e method used m ost extensively in 
farm animals is tha t of cr oss ing two 
breeds. In hogs the p lanned crossing of 
breeds has resulted in substanti al eco
nomic gai ns ; consequently in many dis Thr ee pa irs of crossbred males and females about four months old. Top-A cross of New 

Hampshire and White Pl ymouth Rocks. Color may vary widely in this cross. ranging fromtri cts the greater majority of m arket 
pure white to rather dark red. Middle-White Leghorn x White Plymouth Rock. Blackhogs are of crossbred origin. Th e she ep flecking among predominate white feathers is typical. Beaks and shanks are dark. 

and cattle indus try has profited als o by Bottom-White Leghorn x New Hampshire. Note the tinge of bull on the head and neck 
crossbreeding. The advantage in av er of the pullet and the reddish markings of the male. Both of the Leghorn crosses have 

tightly feathered bodies. giving an illusion of smallness.age performance of th e crossbreds is 
not star tli ngly large, but sufficient to 

be of economic importance. So it is with 
Comparison of Performance of the Three Parent Strains with that of the Crossbred Offspring. crossing of breeds of poultry. There is 

W~.-While Leghorn: N.H.-New Hampshire: W.R.-White Plymouth Rock considerable variability in th e r esults 
of crossbreeding, but a sim ilar var iaDiffere nce 

Pure br eed Cros sbred Pure Cross- in fa vor of tion is found among strains of th e same 
A ~-.;.----- breed bred cross breds pure breed. Th ere is a general te ndency 

W.L. x W.L. x N.H. x to combine in the cr ossbred the mo re W.L. N.H. W.R. N.H. W.R. W.R. Totat Total 
Hatchability (fertile eggs). desirable character istics of the two 

pe r cent .__ 62 82 73 86 82 80 72 83 11 breeds u t ilized. 
8 week mortalily. per cent 12 7 17 4 7 11 12 7 5 

Th e data given in th e ta ble we re proFirst laying ye a r. mortali
ly . per cent __._....._._._._ 52 20 21 21 30 18 3t 23 8 vi ded by an experi men t in crossbreed

8 wee k weigh t. grams ._...._ 459 660 577 572 557 594 565 574 9 in g at University Farm in 1941. Recipro
Adult body wei ght. cal crosses with single male m atingspounds .._ .... .. 4 6 5 6 6 6 

we re made between Wh ite Legh orns, "Produetion to 500 days of 
a ge. eqg s per hen.....__ 200 181 152 185 165 183 178 178 o White Plymou th Rocks, and New 

t Production average of Hampshires . In this w ay two k inds of 
bi rds housed. eggs per crossbreds we re secured fro m ea ch of he n _ __ 139 148 129 162 138 163 139 154 15 

th e bre eds so that purebred and crossEgg w elqht, oun ces per 
dozen 25 26 26 26 26 26 25 26 bred half sis te rs were ava ilable for 

Ag e at s exu a l matur ity , compar ison . In these particular crosses 
days .._ _ _ .._ _ 198 218 236 202 201 217 217 206 11 no one breed showed any advantage 

• Egg production to 500 days of a ge is the a vera ge per bird of those that live untll 500 days over the othe rs when used as the male
after they are hatched. Dead birds ale ex clude d from con sideration . 

t The egg production for all birds housed is av eraged regardless of death loss . parent, except that daughters fr om th e 
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heavy males produced egg shells about 
20 per cent darker than did daughters 
fr om the Leghorn males. 

On e manifestation of increased v igor 
of the crossbr ed is that of increased 
hatchability. This is of considerable 
value to the hatcherym an, as a rise of 
5 or 10 per cent in hatchability may 
often represent the difference between 
profit and loss. This particular charac
teristic seems almost without fail to be 
improved by crossing. The newly 
hatched chicks are vigorous, fluffy, and 
give every appearance of get ting off to 
a good start in life. 

This increased v igor car r ies through 
the early life of the crossbred chick 
wh ich grows exceptionally well with 
li ttle dea th loss. The producer of m ar
ket birds therefore prefers to secure 
such ch icks . Crossbred ch icks represe n t 
a large po rtion of those raised in the 
principal regions of broiler production, 
the mo re common crosses being Barred 
Plymouth Rock s x Rhode Island Re ds 
or New Hampshires, White Plymouth 
Rocks x Rhode Island Reds or New 
Hampshires, or any of these vari eti es 
crossed wi th White Wy andottes. 

Becaus e of the increased v igor the 
laying h ouse mortality of the crossbred 
hens is usually lower. As a consequen ce 
the average egg produ cti on for the n um 
ber of b irds housed is increased, pro
v ide d of course that the egg production 
is correspondingly increased or at least 
maintains the lev el of the parent 
str a ins. 

The gains in body weight, eg g weight, 
and ea rlier maturity, though not as im
por tant as t he aforementioned charac
ter isti cs, contribute to the desirability 
of the cro ssbred. Moreover, crossbreds 
are no tab le for their happy disposition 
and calm , even temperament. 

It may readily be seen from the table 
th at n ot all types of crosses are ad 
vantageous. In this exper im ent crosses 
between these particular groups of 
White P lymouth Rocks and White Le g 
horns were n ot mu ch superior to the 
purebreds ; certainly much less rela 
tively than the crosses between the 
White Leghorns and New Hampshires 
or the White Plymouth Rocks and New 
Hampshires. Apparently it was not an y 
particular fault of the White Leghorn 
or the White Plymouth Rock strains 
that they did not combine well, for each 
reacted very well when mated to the 
New H ampshires. With other strains of 
White Plymouth Rocks or White Leg
horns the performance of the combina
tion may h ave been quite different. In 
any case, the quality of the crossbreds 
is dependent upon the quality of the 
purebred parent strains, and usually th e 
more unrelated the stock used to cross, 
the greater will be the stimulation to 
the crossbred progeny. 
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Disadvantages of Crossbreeding 

To produce crossbreds at least two 
pure breeds of chickens have to be 
m ainta ined. This may often present a 
probl em. The value of the crossbred is 
limited to a large extent to the first 
ge nera ti on as they are no t recom
mended for breeding purposes despite 
some indica tions that the second gen
eratio n may be nearly if not as good 
as the fir st. Experience has shown that 
over enthusiasm for crossbreds on the 
part of the h atchery and the flock
owners will r esult in a dear th of pure
bred flocks . Some regulation is neces
sary to keep the proper proportion of 
purebred flocks for breedi ng stock. 

The mating of a white-shelled-egg 
breed such as the Leghorn with a 
brown-shelled- egg breed will produce 
crossbreds laying an eg g which is ex 
tremely variable in color an d inter
me dia te between the wh ite and brown. 
These eggs present a very undesirable 
appearance wh en cased and are ob
jected to on som e markets. 

Some crossbreds have be en r eported 
to have an ex cess of broodi ness, par
ticularly when one or both of the 
paren ts com e from a poorly improved 
breed or broody strain. In som e crosses 
where the broodin ess has occurred the 
birds have laid as well as , if no t bet
ter than, the parental strains. There is 
eviden ce that if two no nbroody strains 
are crossed the incidence of broodiness 
will be limited . 

No t all crosses show an advantage. 
Painstaking plann ing needs to be done 
in any crossbreeding program. 

Crossbreeding under Minnesota
 
Conditions
 

Th ere is a most peculiar situation in 
Minnesota concerning the production of 
crossbred poultry since about two 
th irds of the ch ickens raised are White 
Leghorns. The popularity of the Leg
horn in this se cti on is dep endent upon 
three im portant factors: (1) The de
m ands for quality laying stock have 
been met by the ready availability of 
Leghorns, (2) more Leghorns can be 
housed per square foot of floor space 
than birds of the heavy breeds, and (3) 
Leghorn chicks are more resistant to 
pullorum disease than are most strains 
of heavy breeds. 

Because of their majority the Leg
horns are therefore the most logical and 
available breed to use for the female 
side of a cross with males of a superior 
heavy breed strain. Except for egg shell 
color this sor t of cross is advantageous. 
Near ly all the crossbreds produced in 
Minnesota the past few years (less than 
5 per cent of the total chicken popula
tion) have resulted from mating Austra
lorp males to White Leghorn females. 
The offspring is the so-called Austra
white. This particular combination 

seems to have maintained this majority 
largely from habit and lack of a planned 
crossing program, because there is evi
dence that this cross is not as ad van
tageous as are crosses to some of the 
more common breeds that have had the 
benefit of more constructive breeding 
in their development. 

The fact that heavy breeds are not as 
numerous among flockowners as are 
Leghorns discourages the crossing of the 
heavy breeds. There will of necessity 
need to be an excess of one heavy breed 
within a certain locality in order to pro
vide females for one side of the cross. 

Plans for Crossbreeding 

A heavy breed male mated to White 
Leghorn females is, except for egg shell 
color , one of the most feasible crosses 
for the Minnesota hatcheryman. The off
spring are nearly all of white or whit
ish plumage. Egg production of the 
crossbreds stands to be increased on the 
average over heavy breed crosses. The 
gen erous supply of White Leghorn 
fe males for flocks on which to cross the 
heavy breed males is an asset. The body 
we ight of the offspring from this cross 
usually approaches that of the heavy 
parent so there is an advantage for 
broilers and fryer market m ales. 

To circumvent the shell color prob
lem, crosses between heavy breeds are 
most feasible. The economic advantages 
will be gained to the same relative de
gree as the cross between Leghorns and 
heavy breeds. Plumage color, however, 
will be somewhat variable depending 
upon the breeds used and also upon 
which males or females of the breeds 
a re used. Where flocks of heavy females 
are available the heavy breed cross will 
likely be best for the present and 
future interests of midwest poultrymen. 

The successful production of cross
breds depends largely on the hatchery
man's judgment in selecting breeds for 
crossing. He will have to keep his flocks 
properly proportioned for the produc
ti on of crossbreds. He must realize that 
some variability of performance will 
occur just as among the strains of the 
pure breeds. He must also make this 
clear to his customers, many of whom 
may expect too much. About 90 per cent 
of the poultry farmers secure their re
placement stock from the hatcheryman 
and so are almost entirely dependent 
upon him for the quality of their birds. 
Their preference in breeds is guided 
largely by the satisfactory performance 
of th ose they have been purchasing. 

In all events it is important to re
member that the crossbreds will prob
ably surpass only those purebreds 
which are no higher in grade than the 
parents used in the cross. Crossbreds 
may not be expected to surpass the 
very best purebred strains unless these 
better purebred strains are used as 
parents for the crosses. 
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THIS is an era of nutrition re
search. Great strides are being 
made toward an understanding of 

our nutritional 
needs and of theImproved 
foods .to supplyNutrition 
those needs. Vitaand the 
mins are emergExperiment 
ing from the earStation lier obscurity that 

surrounded them. and one by one 
are being identified as definite 
chemical substances. This added 
chemical knowledge is oftentimes 
very useful in developing methods 
for determining the quantity of vita
mins in foods. Also certain vitamins 
can now be manufactured in con
centrated forms for reinforcing or 
enriching foods. Other aspects of 
nutrition. such as the qua lity of 
various proteins and the needs for 
several minerals. are also receiving 
attention. 

Practical returns from these nutri
tion researches should be registered 
ultimately in an improvement in the 
diet of the American people. To fully 
accomplish this improvement we 
must produce the foods. educate the 
people to their use. and make the 
foods readily available. The agricul
tural department of the University 
can assist in all of these phases of 
dietary improvement. 

Thus any progress made in sta
bilizing the production of crops is 
progress in improving nutrition. For 
it is only when we have reasonable 
assurance of an adequate supply of 
the appropriate foods and feeds 
that we can plan on a national scale 
for an improved and complete nu
trition of our people. Plant breeding 
activities and seed treatments which 

result in protecting crops against 
diseases; control of insect pests; 
maintaining and building up soil 
fertility by means of cropping sys
tems; application of manure and ap
propriate commercial fertilizers; and 
prevention of topsoil losses from ero
sion are a few of the prominent 
measures which are based upon 
agricultural experimentation. . 

New varieties of crop plants which 
yield more food. and food of bet~e.r 
quality, also contribute to the stcbili
zation of production. Selection and 
'breeding of heavy-producing milk 
cows and of meat animals yield 
large returns in conservation of feed 
and labor. New and better kinds of 
fruits. including apples. are con
tributing their quota of fruit acids. 
minerals. and vitamin C to the diet 
a t points where the latter is often 
greatly needed. And the beauty of 
all of these advances is that at the 
same time the diet is being improved 
thus nutritionally, it is also being 
rendered more delectable. 

Which leads one to the considera
tion of another aspect of the problem 
of mass feeding of a large popula
tion, namely. that experience is dis
closing that better and more exten
sive results are obtained when edu
ca tiona l programs are supplemented 
or supported by either (a) an appeal 
to the palate, or (b) a general modi
fication of the composition of staple 
items of the diet. or both. Intelligent 
people will follow the counsel of 
nutrition specialists to a consider
able degree. but the whole process 
of improving the diet is hastened 
and extended if those involved relish 
the food and find it reasonably easy 
to secure. The fortification of milk 
with vitamin D. and of flour and 
bread with certain of the B vitamins 
and iron, are examples of large 
scale supplementing of basic foods. 

~ FIRST IN ITS CLASS! =' 
Just one year old and first in its 

class-such is the very gratifying 
claim to wh ich Minnesota Farm and 
Home Science is entitled. by verdict 
of the American Association of Agri
cultural College Editors. At its 1944 
national convention at Manhattan. 
Kansas, this association conducted a 
contest for all state experiment station 
quarterly magazines. Represented by 
the May issue. Minnesota Farm and 
Home Science topped the class, fol
lowed by North Carolina's "Resea rch 
and Farming," and with New York's 
"Farm Research" winning third place 
honors. Though proud of its blue rib
bon, Farm and Home Science is most 
interested in pleasing its readers here 
at home and will always welcome 
your suggestions, criticisms, and com
ments. 

In each instance, common foods 
were selected which were singular
ly adapted to conveying the food 
accessory into the diet of large num
bers of consumers. 

Thus. we have in the making a 
new program of improved nutrition 
for a great body of people, on a 
scale and to a degree never hitherto 
attempted. While it cannot be con
sidered to have reached its climax. 
a good basis is being laid. With the 
additional information that will flow 
from sustained research. plus a 
steady and well-balonced produc
tion of fruits, vegetables. cereals. 
milk, and meat. together with an in
telligently directed development of 
food processing, including fortifica
tion and enrichment of selected 
staple foods, we may expect to still 
further enhance the health and well
being of our people. 
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