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FOREWORD

The publication of Pamphlet No. 5 under the title **Putting
Dairying on a War Footing™ in March, 1943, was followed by
protests on the part of certain dairy and farm groups. Repre-
sentatives of these groups urged:

a. That some of the statements made in the pamphlet were
Incorrect i whole or in part or were inadequately
documented through reference to source material.

b. That certain statements were ambicuous or at least were
subject to misinterpretation.

¢. I'hat some topics were amplified in the discussion quite
beyond that needed to establish the main thesis of the
publication. The topics particularly criticized as over-
amplified or not pertinent were: those concerning sani-
tary regulations as trade barriers, the competitive rela-
tionships of oleomargarine and butter, and the efficacy
of taxation as a means of preventing misbranding and
fraud. It was urged that a disservice was rendered to the
dairy industry by discussion of the comparative nutritive
values of oleomargarine and butter and the sionificance
of state taxes as trade barriers.

Freedom on the part of the members of a research staff
such as that of an agricultural experiment station to publish
their findings is axiomatic. When publication is regularly or
ofhcially sponsored by the station, the manuscripts are re-
viewed by a staff committee. This is to insure as far as practi-
cable that there be factual reliability in the statements, that
the material be presented with real regard to objectivity and
without bias, and that the presentation be reasonably ade-
quate from an educational standpoint.

“Putting Dairying on a War Footing” deals with some of
the problems in the production and distribution of dairy
products. The analysis here presented is not designed to guide
producers and consumers in these current operations. In our
society these operations are obviously to be conducted as these
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SUMMARY!

This study is a review of prospective supplies and demands

for dairy products in 1944 together with an appraisal of

some of the national policies which could be followed in
meeting the problems growing out of the dairy situation.

1. The amounts of dairy products required in 1944 for
lend lease, for the military forces, and for feeding liberated
countries, plus the quantities which consumers will be willing
to purchase at ceiling prices, are expected to be considerably
greater than the quantities produced. Demands for milk
for all uses may aggregate 140 billion pounds or more. Milk
production for all uses is expected to be about 115 billion
poundls.

2. Although there have been and will be shortages ol

nearly all dairy products in some areas, supplies of butter,
cheese, evaporated milk, and dried skim milk are likely to
be proportionately furthest below demands.

3. Because of the high nutritive value and relatively low
resource costs of whole milk and milk products utilizing
jointly or separately all of the milk solids, efforts should be
made to stimulate increased production of milk in arecas
where all of the milk solids can feasibly be made available
for human consumption. Increased production of milk for
such uses can be most easily encouraged by increasing the
returns which farmers receive for whole milk. {'}I':_iithll'lf'_u"
such encouragement could be offered by increasing the prices
tor milk. However, given the existing economic and political
framework within which the war economy is functioning.
the payment of subsidies may offer a more practical alterna-
tive than would increased milk prices.

L 'This project is based on studies carried on under Project B18 of the Agri-
cultural Experiment Station, Iowa State College. These studies were aided by
a grant from the Division of the Social Sciences of the Rockefeller Foundation,
New York.

Acknowledgments of the professional contributions made by individuals
appear at the end
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4. A net addition to the nation’s food supply could be
achieved at relatively low costs if larger quantities of the
non-fat milk solids now being fed to livestock could be di-
verted into human consumption. The most feasible method
for obtaining such food is through increasing the production
of dried skim milk. Increased production ol dried skim milk
can be encouraged by:

a. Increasing the prices for dried skim milk or by paying
subsidies to milk producers to increase their returns
from selling whole milk rather than cream.

b. Paving subsidies to milk producers for adjusting their
production methods and securing equipment SO that
they can produce whole milk acceptable tor the manu-
facture of dried skim milk.

¢ Indicating to farmers the ways in which the amounts

of skim milk fed to livestock might be reduced.

5. Even though steps are taken to get additional milk
produced for products utilizing all of the milk solids, and
greater amounts of non-fat milk solids are diverted into
human consumption, there will still be shortages of some
dairy products. Additional butter could be provided without
increasing the total output of milk or decreasing the total
production of other dairy products if the fat content of butter
was lowered or if the butterfat content of such products as
Auid milk, evaporated and condensed milk, dried whole milk,
and cheese was reduced and the butterfat thus extracted was
diverted into butter. Another alternative which could also be
employed to minimize any adverse eftects of these expected
shortages upon the general level of nutrition and morale 15
the provision of additional quantities of acceptable low-cost
alternative foods.

6. The provision of satisfactory alternative foods to make
up for shortages of fluid milk, cheese, evaporated milk, and
dried milk probably would prove extremely dithi ult. Al-
thoueh various combinations of foods are satisfactory as nu-

tritional substitutes, few are likely to be hichlv acceptable
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in the diets of many consumers. Furnishing consumers with
an alternative fat spread to make up for any shortage of
butter may be less difficult. Although there are manv fats
which could be substituted for butter. the most generally
acceptable fat spread now available is oleomargarine. The
im'l'-:.nlnim_;' reliance of our }anlll;lli{}ll uporn such foods as
bread, the complementarity with bread of fat spreads, and
the possibility that consumers may prefer maintenance of
the usual butterfat content in other dairy products rather
than more butter are among the factors which bring up for
critical re-examination the whole system of restrictions that
have been placed upon the manufacture and sale of oleo-
margarine.

/. Equitable distribution of existing supplies of dairy
products 1s necessary to maximizing both health and morale.
Consumer rationing of butter. cheese. and evaporated milk
m a group of foods including meats and fats and oils has
been in effect for some time. Limitations on the quantities
of fluid milk which might be sold have also been established
in many of the larger cities. Such Iimitations have been in-
voked m many markets to divert milk awav from fluid use
and into manufactured dairy products. Unless all of the milk
solids from the milk thus diverted are made available for
human consumption, such limitations do not appear desirable.

8. Limiting fluid milk consumption by invoking limita-
tions upon the sales of distributors is a procedure involving
fewer administrative complexities than would point ration-
ing. The general level of fluid milk consumption is relatively
high in the areas where such limitations have been invoked.
There have been few sizeable reductions in supplies to dis-
tribute among individual consumers.

However, if nationwide fluid milk rationing is undertaken
or if large reductions in consumption are necessary in the
arecas where milk sales are now limited, rationing of milk
in a manner similar to that by which meats, fats. and oils.
and some other foods are rationed, is likely to prove most

equitable. Fluid milk, fluid cream, and evaporated milk







[. NATURE OF THE PROBLEM

This pamphlet 1s an analysis of some alternative solutions
to problems arising because, during the war period, the
available supplies of milk and dairy products will be less than
the demands. Because of their importance in the human diet,
careful study 1s desirable to analyze how best to put produc-
tion, distribution, and consumption of dairy products on a
war footing.

Milk is recognized as one of man’'s most useful and satis-
factory foods. The nutritional value of milk rests on several
bases. Its proteins are of high quality; it contains relatively
large amounts of calcium as well as several of the other
minerals essential to health: and it is also a source of manyv of
the vitamins—vitamin A, riboflavin. and thiamin being pres-
ent 1 relatively large quantities. Milk also contains fat and
carbohydrate. These nutritive characteristics have given dairy
products a prominent place in the seven groups of basic
foods recommended by the United States Department ol
Agriculture as foods which should be included dailyv in the
diet for the maintenance of optimal health and vigor.'
Nutritionists suggest that wherever feasible each child should
consume at least one quart of milk and each adult one pInt
of milk daily.

T'he war has emphasized the need for milk and its products.
It 1s believed that few other foods contribute as much to
both human nutrition and civilian morale. Important changes
have occurred during the last three vears in both the con-
sumption and production of dairy products. About one-fifth

of the total milk products (in terms of whole milk !'ill]i'\'rll!'lii'

' The seven groups of basic foods, as recommended by the U. S. Department

of Agriculture are: (1) green and vellow vegetables: (2) oranges, tomatocs,
grapefruit: (3) potatoes and other vegetables and fruits: (4) milk and milk
products; (5) meat, poultry, fish, or eggs. (6) bread, flour, and cereals: (7) butter

and fortified olecomaregarine
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has been going to the military acencies, lend-lease, and
other non-civilian uses. It seems very likely that UNNRA?
will draw upon the United States lor milk and milk products.
Civilian demands for dairy products have increased, pri-
marily because of a substantial increase in per capita income.
Studies of consumption patterns indicate that average indi-
vidual consumption of most dairy products varies directly
with per capita income. Civilian mcomes available for ex-
penditure on consumers goods agegregated about 40 per cent
oreater in 1943 than in 1941.°

To meet certain problems arising from shortages’ of dairy
products, butter, cheese, and evaporated milk are beimng ra-
tioned to consumers. Sales of fluid milk and cream have
been or are to be limited in many areas. Ice cream production
has been curtailed, and the butterfat content of fluid cream
has been limited to a maximum of 18 per cent. Special at-
tempts are being made to maintain or expand the production
of milk by such means as the payment of subsidies on milk
and butterfat. deferment of farm workers from military serv-
ice. and the provision of equipment and materials needed to
increase the production of dried skim milk.

[n spite of the various measures that have been adopted,
shortages of dairy products are occurring frequently. There
have been local shortages of fluid milk, particularly in in-
dustrial areas. Butter has not always been available to pro-
spective buyers in consuming centers distant from the primary
production areas. Many consumers have been unable to
purchase cheddar and certain other types of cheese. Dried
skim milk production has not kept pace with the demand.
Total domestic milk production in 1943 was about 115 bil-

¢ United Nations Relief and Rehabilitation Authority. .

3 See Survey of Current Business, U. S. Dept. of Commerce, Bureau of Foreign
and Domestic Commerce, December, 1943,

{ The term ‘‘shortage” as used in this analysis refers to the difference be-
tween the aggregate amounts of a commodity which consumers are willing to
take from the market at given prices and the amounts which are available for
them to purchase at these prices. Consequently, as prices to consumers are
increased a “shortage’” may become smaller (there being no change in supplies,

consumers’ incomes or other prices), since the amounts which consumers are
willing to buy vary inversely with price.
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lion pounds.® This is estimated to be approximately 18 per
cent short of the total amount which would have been taken
from the market at prices prevailing during the year.
Consumer demand for various dairy products probably
will continue at least as great and possibly greater during
1944 than in 1943. Military needs are likely to be as large
or larger in 1944 than they were in 1943. Lend-lease require-
ments, coupled with demands of UNRRA for feeding the
peoples of occupied countries, probably will exceed the
amounts taken for these purposes during the past year. The
demand for dairy products in the aggregate—non-civilian
requirements plus the amounts which civilian consumers
will

probably will wish to purchase at established prices

be about as indicated in table 1.

TABLE 1

EXPECTED SUPPLIES AND DEMANDS FOR VArious Dairy Probucts. 1944

Expected

Expected

F.x!wt'lt':f

Demand® Supplies® Deficit
( Millions (Millions ( Millions
Product of Lbs.) of LLbs.) of Lbs.)
Fluid milk and cream
(whole milk equivalent) . . 57.000 53.000 4.000
Butter 2.600 2.000 600
Cheese. .. S 1,400 08() 420
Condensed and evaporated milk 4,000 3,300 700
Ice cream. . . 7.000 5.000 2.000
Dried whole milk. . . 130 130 0
Dried skim milk . . . . 1,100 525 o
All milk and milk products
(Whole milk equivalent) 145,000 1 20.000 25,000

* These estimates of demands for dairy products at expected ceiling prices
have been prepared by the author and are based upon past consumption pat-
terns of civilians and military personnel plus expected demands for feeding
liberated countries and for lend-lease. Civilian demands are estimated from data
on per capita consumption of various products by consumers in various income
classes in 1935-36, adjustments having been made for « hanges in the amount
and distribution of income available for expenditure on food.

° Estimated from unpublished data prepared by the War Food Adminis-
tl'EIllitm and the Bureau of Agricultural Economics, U. S. Department of Agri-
culture.

® Statistics on production of milk and of various dairy products used through-
out this analysis are based on data furnished by the Bureau of Agricultural
Economics, U. S. Department of Agriculture, and the War Food Administra-
tion.
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Official estimates indicate that milk production in 1944
for the nation as a whole probably will not exceed that of
1943 and may be about 4 billion pounds less than it was In
1042. (See table 2.) If this prediction is a reliable one, the
difference between the estimated total demand for milk dur-
ing 1944 and the amount which will be available to consumers

F'ABLE 2
Mk PropucTtion oN Farms 1N THE UNITED STATES, 1935-44
Total Production® Production per Capita
Y ear Billions of Pounds) Pounds
1944 (expected) 115 841
1943 118 872
1042 119 HEH
1941 . 115 BGT
194(). 111 244
1939 109 836
1938 107 827
1937, 103 802
1936 103 807
1935 101 796
s Data are compiled from Agrwcultural Statistics, U. S. Department of Agri-

culture. 1941. table 579; 1942, table 600; and The Dairy Situation, U. S. Depart-
ment of Agriculture, Sept., 1943.

will be about 30 billion pounds. (Reter to table 1.) The man-
ner in which this deficit will be distributed among the various
dairy products is extremely difficult to forecast, since it will
depend primarily upon the various price and rationing poli-
cies which are followed.

Such policies are subject to change and cannot be accurately
forecasted. However, it is likely that the gaps between ex-
pected demands and available supplies will be proportion-
ately greatest for dried skim milk, cheese, ice cream, butter,
and fluid cream (see table 1).

’I_]'lf‘ ‘Ill;iﬁ_inillliﬁlt* of Iht."rlf" ]n‘nu])t*tlik'(' gaps between {f:"m(m{ih
and supplies may appear to be disturbing. However, there
are adjustments in production and consumption of milk and
milk products which can minimize any adverse effects which
such shortages may have upon the health or morale of con-
SUITETS.
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Any effective program designed to cope with this problem
will have numerous and intricate ramifications. The adjust-
ments are national in scope. Milk production is not confined
to a homogeneous area. Production conditions between farms
are often quite diverse. Thousands of dairy farmers, proces-
sors, and distributors would be affected by any action pro-
gram to stimulate given production and consumption pat-
terns; their acceptance and cooperation are essential if the
program 1s to succeed. Furthermore, consumers’ interests
must also be considered. These conditions render a simple
analysis extremely difficult.

The following pages present an analysis of various alterna-
tive courses of action which might be taken to encourage the
kinds of production and consumption which appear most
desirable, given the framework within which the nation’s
economic organization is likely to function during the war.




1. WARTIME ADJUSTMENTS IN THE
OUTPUT OF DAIRY PRODUCTS

Adjustments which could be made in the production of
dairy products fall essentially into two categories: (1) Increas-
ing the production of milk for all uses. and (2) shifting the
use of the milk that is produced. Adjustments of the first
kind would make it possible to increase the output of one or
more products without reducing the output of other products.
Making better use of the milk that 1s produced, however,
involves a reallocation of the total milk supply or its com-
ponents in terms of the }}I‘U;]l"]I'IiUIH which go into the various

products.
A. Kinds of Adjustments Which Could Be Encouraged
1. Increasing Milk Production for All Uses

a. The physical limits to wartime increases in milk production.
The quantity of milk produced in any given year 1s the prod-
uct of the number of cows milked and the average amount
which each cow produces. Thus, milk production may be
increased by increasing the number of cows milked or the
average annual production per cow. But there are rather
definite physical limits to the increases which might be ob-
tained in 1944 in either the number of cows milked or average
production per cow.

Increasing the cow population is normally a relatively slow
process. About two years usually elapse from the time the
heifer calf is dropped until she begins to produce milk. A
large percentage of the heifers is required to maintain the
cow population—to replace cows eliminated from produc-
tion. Consequently, in 1944 the steps that can be taken to
increase the number of cows milked are limited primarily
to measures which will bring into production cows which
would otherwise not be milked. For example, herds could be

[12]
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less severely culled, thus maintaining some cows in production
for a longer-than-normal period; or cows which are poten-
tially ln‘n.t‘I'-IILiI‘J-;I\'l‘IHtL;t‘ ]_II'{H_Il_l{ ers and would otherwise be
slaughtered, could be saved for milk production; or cows now
being kept primarily for beef production could be milked.
About 10 billion pounds of milk might be added to total
production in 1944 if all cows able to produce 2,000 pounds
or more a vear. but which are not now in production, were
milked.

By increasing the amounts of feed particularly feed

egraimns—fed to milk cows, production of milk mieht be in-

{'I'l‘{l."xf‘{i eds IIHI{'}I ds -3:1‘ }}'f'I' cent on some farms. IIl"l'{':‘.'xi'H Hi-

[hin ]Il;fL:Ilifl_I'[if.‘~ f'm‘n'{*l't'i'. unu]{{ I'!'{i{]]Il" vervw f.u‘"_:r' ITICTCASCeS
in the grain consumption of dairv cows. and would not be
possible on all farms even thougch the erain were available.
An increase in milk production of 5 to 10 per cent (or 6 to 12
billion pounds) over 1943 is probably the maximum which
could be expected from heavier feeding of existing cows.

b. The desirability of attaining maximum mill output. 'I'hrough
bringine more cows into production and feeding dairy cows
at heavier rates, milk production could be increased con-
siderably—possibly enough to satisfy expected demands for
all dairy products in 1944,

Unlimited amounts of feed, labor. and materials. however.
will not be available. Increased feed intake of cows would
have to be primarily feed grains diverted from use bv other
kinds of livestock. Similarly, some of the additional labor
that would be required to increase the output of dairy prod-
ucts is now being used in turning out other foods or war
materials. An appraisal of the desirability of increasing milk
production should take into consideration the relative effi-
ciencies of producing given amounts of food nutrients by
various alternative means. Comparisons should deal with
(1) the relative efficiencies with which various kinds of live-
stock convert feed into food, and (2) the relative efficiencies

with which various kinds of livestock convert labor into food.®

® Some data relating to these comparisons are presented in tables 1-10 in
the Appendix,

|
!
|




14 WARTIME FARM AND FOOD POLICY

As converters of feed into either total food energy or protein
alone, dairy cows are highly efficient in comparison with other
kinds of livestock. The efficiency of milk production 1s de-
termined by the pattern of its utilization as human food.
Dairy cows of average productivity or above whose output 18
consumed as whole milk rank highest in the efficiency of
converting feed into protein and rank second only to hogs 1n
converting feed into total food energy. Additional production
of milk should be encouraged where humans can consume all
of its essential ingredients.

If only the butterfat is used for human consumption and the
<kim milk is fed to hogs, the amount of prote:n made available
for food from a given amount of feed is relatively low In com-
parison with that made available from some other kinds of
livestock. The amount of food energy made available as food,
however, is relatively large, falling below only that from hogs
and that from dairy cows from which whole milk is utilized.”
From a purely economic point of view it does not seem wise
in times of food shortages, such as now confront the nation,
to encourage a marked increase in the production of milk, 1f
fat is the only portion of the milk solids to be used as food.
Additions to the present supply of animal fats can be pro-
duced at lower feed costs if the additional feed required 1S
fed to some other kinds of animals, particularly to hogs. Or
it may be advisable to shift more land from growing feed to
the production of oil-bearing seeds. In many cases, an acre
of land will produce more fat if used for orowing oil seed
crops than if used for growing feeds lor livestock.®

7 See tables 1 and 2 in the Appendix.

3 Refer to appendix table 9 for some comparisons of fat vields per acre of land.

These comparisons of relative efficiencies (see appendix for more complete
analysis) can be used in estimating the changes required to effect particular
changes in production, if one is discussing production shifts which are not so
large that they would alter the average yields. If the production changes would
involve, for example, reducing to zero or doubling the output of one of the major
Corn Belt crops or livestock products, these comparisons would be meaningless.
However, when the proportionate increases or decreases in production are
celatively small, such comparisons can aid in estimating the changes in output
which will result from such shifts.

The desirability for making shilts 1n crop acreages must be evaluated not
only from the standpoint of relative current vields, but one must also consider

| r.-raﬂf.'f;'r"..'r"fl Hn f.‘_ -?; J
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The amounts of labor required to produce given amounts of
food nutrients by various alternative means must also be
considered in evaluating the desirability for producing more
of one food or less of another. At least part of the labor used
in producing such crops or kinds of livestock as are tvpical
of the Corn Belt could be utilized in producing another of
these kinds of crops or livestock.

As a converter of labor into protein, the average dairy cow
1s somewhat more efficient than any other kind of livestock.
In terms of labor requirements per unit of food energy pro-
duced, dairy cows rank considerably below hogs. If the
objective 1s minimum average labor requirements per unit
of fat returned. then mans plants (soybeans and flaxseed are
examples) are more efficient sources than anv of the animals.*

Care must be exercised in interpreting such comparisons
of the relative efhciencies of kinds of livestock or crops, for
these comparisons do not take into consideration costs of
processing and marketing. Relative costs to consumers of
nutrients secured from various alternative foods are depend-
ent upon relative prices which consumers have to pay for
these foods. Some :"Ul'IlELII'iH'th ol amounts of p]'mr*il] obtained
lrom selected food sources are indicated in table 3.

[t should be pointed out that efficiency in converting
resources mto food i1s but one ol the determinants of the
manner in which these resources should be used in maximiz-
g their contribution to human welfare. Acceptability of the
various foods in human dietaries must also be considered.
People do not prefer to eat only foods which are “good for

them.”” Food habits are exceedingly important in determining

'f'..-f_-;’.*_-‘u_-s‘r s ] ! }r}:.'u'.r.-'.;’u

future vields, i.e., the relative effects of various « hanges in crop acreages upon
depletion or erosion of the soil. An increase in the acreage of soybeans accom-
panied by a corresponding reduction in the acreage of corn will not alter sub-
stantially the rate of soil depletion or erosion. An increase in the total acreage
of intertilled crops, however, may speed depletion or erosion. In determining
the extent to which the soil might economically be depleted or restored, one
must compare the returns from such 11{*Fr|f‘li{r:: with the costs of rf'}':li]llim_: the
soil. Depletion of the soil during the war may be justifiable, considering the
extent to which 1t may add to our effectiveness in winning the war and establish-
ing a stable peace.
? See Appendix, table 9.
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the acceptabilities and consequently the relative preferences

for various foods. Civilian morale is closely related to the-

provision of foods which are most acceptable. Acceptability,
however, is probably of more 1mportance in determining the
“hest” allocation of resources during peace than In a period
of war when the direction of production to maximize the war
effort is of prime importance. In this section of the analysis
relative acceptabilities of various foods are ignored. This
factor will be considered in a subsequent section.

o How much should milk production be increased? 1he preced-
ing part of this analysis indicated that it would be desirable
from a nutritive standpoint to encourage INcreases in milk
production, providing all or most of the milk solids can be
used as food.

Supplies of feed grains will be sufficient to permit expansion
of milk production in 1944, if these feeds can be shifted from
less efficient kinds of livestock. Little shift of grain to dairy

cows. however, should be encouraced unless all or most of

the ingredients in the additional milk are made available for
human consumption.

If feed erains are to be used most efficientlv by livestock 1n
contributing to optimum human nutrition, they should be
fed to the various kinds of livestock so that the production
of needed food nutrients is at the maximum. This condition
is achieved when the additional returns of these nutrients,
resulting from feeding any kind of livestock an additional
unit of grain, are just equal to the additional returns {rom
feedine the same amount of grain to other kinds of livestock.
For example, the output of food protein produced from a
oiven amount of feed grain 1s maximized when feed is allo-
cated so that the additional amount of protein (in the food
product) produced from a pound of grain 1s the same regard-
less of the kind of livestock to which this grain is fed or the
way in which the product is used.

In order to estimate accurately the extent to which milk
production should be increased, one needs to know not only

the relative rates of conversion of feed mmto food at various
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rates of feeding, but also the levels at which dairv cows are
being fed. Although 1t 1s known that successive equal incre-
ments of feed bring successively smaller increments of milk.
adequate iformation relative to the levels at which farmers
are now feeding is not available. Consequently, one can only
indicate the general limits within which increased milk Pro-
duction should be encouraged. An increase of from 5 to 10
per cent over 1943 production is considered to be the maxi-
mum physical increase possible in 1944 from feeding existing
cows at heavier rates. A somewhat smaller increase— perhaps

from 3 to 5 per cent—11s probably economically desirable
.:'. [”l:f”"-‘l'. I'I-"-".L" 'lr;"' !j-'-'"lr.- 1H -'.'I.r. _il.rr.'.::"l ![ I'l-"lflll-_"4"-._:"‘-"-'

[ncreasing milk production is but one of the adjustments
which can be made on the production side. Another adjust-
ment which is perhaps of greater importance is improving
the pattern of utthization ot the milk that 1s i_llnf_hlu ed | his
may be achieved bv diverting milk from one dairy product
to another or by w!ilTilIIL’ mto tood a LHL‘J‘[ pProporuon of the
non-fat milk solids now being fed to livestock

a. By r,r'llfa'r—j’.f."-;_’ milk from on -'f'..u'il J,"snr-.-";:.- t to another. W hether
more or less milk should be directed into a particular dairy
product depends upon several factors some of which are: the
relative nutritive values of various dairy products, their rela-
tive acceptabilities as foods, and thei patterns of consumption.

During peacetime relative ac eptabilities ol various dairy
products are expressed in terms of relative prices which people
are willing to pay for given quantities of these products.
T'hese consumer prices are reflected in the prices which manu-
tacturers can aflord to pay for milk to be used in a given
product. However, since we are operating under wartime
price controls, food preferences of consumers cannot be fulls
reflected 1n the price structure. Furthermore. these prefer-
ences cannot be fully considered in determining the most
desirable production pattern, since attempting to fulfill them

olten conflicts with maximum war production.
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The consumption pattern ol various dairy products Is
related to the nutritional well-being of various consumers.
['his pattern '« related not only to the way in which the
l;x'mhlth are I'.Hinln-tl. but also to the relative [Jx'iuw and
preferences for various products and to the distribution of
ncome. It seems very likelv that only small changes in the
~mounts and kinds of food intakes would result from such
Alterations in the allocation of milk among the various prod-
uUcts s {{}III{I be J!I.i'!IH‘fi lllui:'l our £iverl |m1ilh'.‘]i ;111{1
economic framework. Consumption patterns can be altered
more effectively through rationing than by reallocation of
Elu* iml‘upu{tinn of total IHin Pre e [on llwl‘tl 111 various E}I‘H{i-
ucCts.

Some small rise in the national nutritional level might be
1umil1iv hv diverting some milk from one dairy [n':.n,iln'[ (O
another. However, we do not have sufficient information to
{|t'|:‘1111l|1f‘ ‘H'{l.'ll'.iif']‘\ the “*best ,1llnn,llinn ol the I‘I'lilk that
1S |:-1r_uhu'{'{i, The most important gains can be attained by
greater utilization as (ood of some of the milk solids now being
[ed to livestock.

b By increasing lhe total _;"ur..".’.a.:'.-r-_r.- of dried skim milk. 1 he
total contribution to human nutrition ol a oiven supply of
milk could be increased to the extent that more ﬁl‘}ltil'lili‘d
milk. buttermilk, and whey may be made available directly
as human food. Not all of 1t can bhe. of course. Some young
animals must be fed milk. But at present considerable amounts
of <kim milk, buttermilk, and whey contribute much less to
human nutrition as livestock feed than if they were consumed
as food. It 1s easier to get more <kim milk for human nutriuion
since its quantity 1s much ereater than that of either whey
or buttermilk. More than 35 billion pounds of skim milk
were fed to livestock in 1943, Drying skim milk appears to
he the most feasible method for making larger quantities of
the non-fat solids available for food

Al prices now prevailing, dried skim milk provides essen-
tial nutrients, }l.ll[it'llllll'l‘\ proteins, at a much lower cost to

consumers than do poultry, meat, fluid milk, or eggs. The
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costs to consumers of selected animal proteins are indicated
in table 3.

Demands for dried skim milk have risen markedly during
the war. In 1938 'less than 300 million pounds were manu-
factured for human food." Dried skim milk had a small

TABLE 3

RerLaTive NET Costs® oF ProTEIN PrOVIDED TO CONSUMERS FROM SELECTED
Anmmarl Probpucts

Approximate Price ol

Price of Product’ Protein®
Product (Per Pound Per Pound

Dried skim milk 19 cents® 80 .46

25 cents) 0 &1
Fluid milk 15.2 cents (per quart .52
Round steak . . 41 8 cents 2. 30
PHI ]-. l'iinph 37 6 cents 2. 57
Roasting chickens 44 7 cents 2.7
Lamb chops 45 7 cents 5 80
['_ggﬁ (3 9 cents (per doz 3 B3

8 The fat in the foods other than fluid milk and eges is valued at 188 pet
Ib. (the current average retail value of lard). The butterfat in fluid milk is valued
at 50c per lb., and the milk sugar at 6.8c per lb. (the current average retail
price for sugar). The cost of the protein 1s thus the cost of the E}[.uh-_r t minus the
value of the fat and milk sugar. The other nutrients are assigned no value

" These are average prices for these foods in 56 cities as listed by the Bureau
of Labor Statistics for December 14, 1943. See Monthly Labor Review. U. S
Department of Labor, Bureau of Labor Statistics, Vol. 58, No. 2 (February,
1944), pp- 413-14

¢ Not listed at retail I‘Eu.« i1s the estimated retail price given current Felbiru-
ary, 1944) prices at drying plants

9 Approximate prirr* at which dnred skim milk might sell at retail if price at
the drying plant was 20 cents per |b

market, prices for the product were low, and creameries
were able to pay farmers only a low price for skim milk. In
1943, production of dried skim milk was about 480 million
pounds. Estimated over-all needs for dried skim milk for
human food had risen to more than 1.1 billion pounds. Much
of this estimated requirement was to have gone to lend-lease
and to people in liberated countries. But more than one-hali
of it would have been used domestically—much of it in bread.
T'he addition of dried skim milk to bread provides a means

W Agnicultural Statistics, 1940, table 580, page 436. U. S Department ol
Agriculture.
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for distributing important nutrients widely among the popu-
lation—even better than might be accomplished through 1n-
creased consumption of Auid milk. Many nutrition workers
have recommended improvement of diets by the addition of
6 per cent milk solids to bread. In January, 1943, the Food
Distribution Administration issued an order that effective
July 1, all bread containing milk should me lude not less than
3 per cent dried milk solids. The supply of dried skim milk
available. however, was far from sufficient to permit enforce-
ment of this ruling, and 1t was rescinded.

In H]}ilf* of 1ts ethciency as a food and the new dt‘IH;H‘IdH I'HI'
the |J|'u{,hu"l, the |r|'util_li tion ol dried skim milk for human
food was nearly one-fourth lower in 1945 than it was in 1942.
Production in 1944 is expected to be about 525 million }}uun{i*.
or about 10 per cent more than that ot 194 3. Some of the fac-
tors responsible for the lower production 1n 1943 were:
(1) prices for dried skim milk were not sufhi iently high to
encourage farmers to sell whole milk rather than creams;
(2) farmers were not fullv aware ol the possibilities for substi-
tuting in livestock rations other feeds for part of the skim
milk which might have been diverted to human food; (3)
manyv farmers were unable to get as much protem supple-
ments as thev wanted and held back their skim milk for live-
<tock feed: and (4) less milk was available for drying than
was expected because it was diverted for use as fluid mulk.

c. By diwerting bullerfal from olther dair r!"m-';rmh to butter.
One alternative procedure for obtaining additional quantities
of butter without increasing total milk production or reducing
the output of other dairy products is to lower the butterfat
content of such dairy products as fluid milk, evaporated and
condensed milk. dried whole milk, fluid cream, and cheese.
and diverting the fat thus extracted into butter. In Germany
(|Ll]‘illL’, the war, the hll[ll‘l'fl!t content of Hud n|i]k has been
lowered to 2.5 per cent.” I'he War Food Administration has
«sued an order limiting, as a wartime measure, the butteriat

11 See Karl Brandt, “Fats and Oils in the War.”? War-Peace Pamphlet No. 2,
Food Research Institute, Stanford University, I'Il'-lf 1943 page 15 '
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content of fluid cream and ice cream. This butterfat conser-
vation order has been in effect for more than a year. Conse-
quently, many dairy products distributors and the War Food
Adminmstration have already had some experience in working
with such a imitation order.

About 53 billlon pounds (whole milk equivalent) of fluid
milk and cream is expected to be consumed in the United
States in 1944, Approximately 9.5 billion pounds of milk will
be used to produce cheese, and more than 8 billion pounds
of milk will be evaporated. condensed, or dried. Butterfat
from all of this milk could not be diverted into butter. Since
the butterfat content of fluid cream has alreadyv been reduced.
it may not be feasible to encourage any further reduction.
About one-fifth of the fluid milk and cream is consumed on
farms. Butterfat from this milk would be difficult to divert
into butter. Some of the fluid milk not consumed on farms is
sold by producer-distributors who have inadequate facilities
for standardizing the milk. Part of the butterfat from a maxi-
mum of 50 billion pounds of milk might be diverted into but-
ter. If the butterfat content of 50 billion pounds of milk used
in various dairv products including fluid milk, was reduced
from about 4 per cent to 3 per cent, and this butterfat was
diverted nto butter, an additional 625 million pounds of
butter could be manufactured,

The effect of such a change on the acceptability of the
products to the consumer is difficult to estimate. All consumers
may not prefer to have more butter if this means less butterfat
in some other dairy products. Where such changes have oc-
curred in fluid cream and ice cream, however, few serious
objections have been registered.

]HHH'Illiit‘H 8 i'n‘-.‘HI-iiIl};_{ lhi\ |n‘(h_t'(]|11'r' Imay [:n' I]{Hf‘fl f:-‘k'
the various state and federal laws establishing minimum
butterfat contents for some products. These would have to be
set aside during the war or new laws would need to be enacted.
Since the butterfat content of some dairy products, particu-
larly fluid milk, has been a competitive selling point, dis-

tributors may be reluctant to reduce the percentage of butter-




22 WARTIME FARM AND FOOD POLICY

fat in their products. Such resistance would be greatest In
markets where all distributors could not, because of the mmade-
quacy of their facilities. reduce the amount of butterfat 1n
the milk which they distribute. Some dairy breed associations
have used as an important selling point the high fat content
of the milk from cows of their breeds. Where different prod-
ucts compete to some extent with each other, as do evapo-
rated milk and fluid milk, reductions in the fat contents of
both products would probably be desirable in order to prevent
siving one product an additional competitive advantage.

One means for encouraging fuid milk distributors to accept
this diversion of butterfat from fluid milk to butter would be
to reduce the price ceilings on fluid milk by a smaller amount
than the returns from the sale of the butterfat. Whether such
4 means should be employed is mn part dependent upon the
adequacy of existing margins, and upon consumers accept-
ance of this procedure.

Jutter supplies also could be increased by reducing the
fat content of butter. This is essentially the result of the use of
butter extenders in households. ‘T'he possibility for employing
this procedure as well as diverting butterfat from other prod-
ucts to butter makes somewhat more complicated the de-
termination of the most desirable ol alternative procedures
for increasing butter output from a given total supply of
milk. Manufacturers and distributors of various dairy products
may sanction the general procedure only 1if reductions are
made in the fat contents of all of the products where such
reductions are feasible.

B. Means for Encouraging Desirable Adjustments

The means for suitable and practical adjustments in milk
production and utilization are of two types: measures which
ceemn to be desirable if there is to be encouragement of an
appropriate production pattern, and the measures which are
needed to improve the utilization of the milk which 1s pro-
duced.

el
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Increased production of milk to be used as fluid milk or in
products utilizing "all of the essential milk solids is desirable
from a nutritional standpoint. If these alterations in the mulk
production pattern are to be encouraged, the mcentves
prompting farmers to produce milk from which all of the
milk solids are to be directly consumed in food should be
made more attractive. lhree such possible factors which
should be analvzed are increased prices for milk, the su-
sidizing of milk production, and modification of sanitary
standards.

a. Prices for milk. One of the most direct and 1mpersonal
means for encouraging the direction of more feed and labor
imto the production of more milk 1s to increase prices for
milk relative to the prices of the other products which could
be produced from the feed and labor. The price pattern for
livestock products should be established so as to encourage
the output of milk for fluid use or for use in products which
jointly or separately make available for human consumption
all the milk solids. And the price relationships among dairy
products should induce farmers now selling only cream to

shift to selling whole milk wherever this shift is feasible.!*

* T'he relatonship of the price of one product to that of another is the
important element in determining the way in which resources are allocated
among the various alternative lines of production. Thus, maladjustments in
price relationships may be corrected either by increasing the prices of the prod-
ucts whose prices are too low or by decreasing those prices that are too high

In the butter areas the spread between butterfat and whole milk prices is
too low to encourage a marked shift to whole milk sales. Whole milk prices are
somewhat low relative to the prices of most other animal products, particularly
hogs. Increasing whole milk prices would establish a better balance between
whole milk and butterfat and between whole milk and other livestock products.
[ he increase which would be desirable in order to establish the best balance
between whole milk and other livestock products is probably too small to bring
about a large enough differential between returns from selling whole milk and
""'1"””'_ from selling creamm—because of the relatively low spread between current
prices tor these two products.

[f whole milk prices in the west north central states were $3.25 per cwt.—a
price about 35 cents per ewt. above the average dealers’” buying prices in Octo-
ber, 1943—and butterfat was about 52 cents per pound (the average for October,
1943), farmers selling whole milk would receive §1 .29 per cwt. (FOB country
station) more il they sold whole milk of 3.8 per cent butterfat than theyv would
receive if they sold only the cream. This would mean an average differential of

Continued on ¢, 24)
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Farmers might also be effectively induced to shift to selling
whole milk if they are assured that the market will be sup-
pt'}ru*d during the war and early postwar period.

Although the pattern of relative prices is an effective guide
to production, there are rather distinct limits to the way in
which prices can be altered within the present political and
economic framework. It 1s cenerally acknowledged that few,
if any, prices can be reduced, because of political pressures
and because of certain minimums imposed in establishing
price ceilings. For example, the Second Price Control Act
(October, 1942) established the minimum level of a ceiling
on virtually any farm product at 100 per cent of parity. Price
ceilings on farm products must also take into consideration
the increases in costs of production which have occurred since
January, 1941. On the other hand. the various ‘‘hold-the-
line’’ orders which have been given to ( )PA by Congress and
by the administration, combined with the way in which prices
tend to be bound together, make difhicult altering relative
prices by increasing any price. For example, if one farm price
ceiling is increased, this mcrease may raise the parity prices
of other farm products and necessitate an upward revision
1 their ceilings. Furthermore, an increase in the price of such
a commodity as milk would result in an increase in the cost
of living and open the way for increased wages.

The significance of this situation—few prices can be reduced
because of political pressures and legislatively and adminis-
tratively established parities, and few prices can be increased

because of the repercussions upon other prices and the conse-

(Faotnote 12- Continued )

$1.16 per cwt. at the larm. [n order to increase the differential, either milk
prices could be increased or butterfat prices reduced. Assuming that farmers
are feeding their dairy cows at the most profitable levels and that they adjust
their operations as milk prices change, an increase in whole milk prices of more
than 50 cents per cwt. probably would encourage larmers to go 10© far (in
terms of the alternative food returns which could be se ured if the feed concen-
trates were fed to hogs to be marketed at 210 pounds), toward increased feeding
of cows now being milked or those which could be economically shifted into
production. ( lonsequently, a greater increase in milk prices would be undesirable.
Some reduction in butterfat prices probably would not discourage butter pro-
duction in the areas where the resources have no more effective alternative
uses. and would enable the differential to be widened.
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quent breaking of the line against inflation—should not be
underestimated. It means that unless the parity principles
are abandoned or the line i1s allowed to be broken, the price
pattern cannot be as effectively used to direct production
as 1t could be 1n peacetime. It means that we may have to
rely more upon other incentives in order to alter the pattern
of production to more nearly meet our changing needs.

b. Subsidizing milk production. Paying subsidies to producers,
like changing the pattern of relative prices, is a means for
altering the production pattern. For example, paying to
farmers a 50-cent subsidy on each hundred pounds of milk
sold would offer to milk producers approximately the same
incentive to increase their production of milk as would be
offered by an increase in milk prices of 50 cents per cwt. When
1t 1s not expedient to alter the price pattern in order to induce
shifts in production, subsidies may be used to supplement
prices in bringing about the desired kinds of production. In
some situations shifts in production might be achieved with
smaller transfers of income if subsidies were used to encourage
these shifts than if relative prices were changed. For example,
changes 1n production may be feasible only in certain areas.
The payment of subsidies may be restricted to such areas.

Nearly all of the subsidies which were granted during 1943
in connection with the production and processing of food have
been to help maintain retail price ceilings. Because of its
probable repercussion upon other prices and particularly
upon wages, the puncturing of a few retail price ceilings may
endanger the entire price control program. By granting to
producers or processors a subsidy, rather than allowing them
increased prices for their products, retail prices may be kept
from advancing even though farm returns to producers are
raised to cover increased production costs.

[n several cities subsidies were paid to milk distributors for
a short period during the winter of 1942-43 in order to en-
able them to pay higher prices to farmers without advancing
the prices charged to consumers and at the same time main-

taiming distribution margins, These subsidies aroused much
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criticism and were discontinued early in 19453. Since Decem-
ber 1. 1942, the Commodity Credit Corporation has been
supplying funds for the payment of a subsidy of 394 cents per
pound of cheese to the manufacturers. Beginning on July 1,
1943, butter prices were reduced through a subsidy of 5 cents
per pound paid to creameries. Butterfat prices were not
changed as a result of this procedure. Currently, subsidies are
being paid to farmers selling either whole milk or cream.
Rates of payment as of January, 1944, varied from 35 to 30
cents per hundred pounds of whole milk and from 5 to 6
cents per pound of butterfat sold, depending upon the area
in which the producer was located. 1he rates of payment are
senerally lowest in the north central states where feed costs
have advanced the least.

Although this subsidy program now in effect has many
commendable features, payment of a subsidy when only the
butterfat goes into human consumption does not seem war-
ranted from an economic standpoint. It is desirable, nutri-
tionally, to encourage increases In milk production so that
insofar as practicable the milk solids from the increased pro-
duction are directed into human consumption. If the subsidy
'« to increase sienificantly the yield of milk used 1n 1ts entirety,
subsidy payments <hould contribute to making markedly
lareer farmers returns where whole milk is sold than where
only butterfat is marketed. For the most part, an increased
return for butterfat would not be necessary to maintain 1ts
production 1n areas where the feed fed to dairy cows cannot
be fed to hogs or poultry or where the labor and land have no
more important alternative uses,

An expansion in milk supplies suitable in quality for fluid
milk, evaporated milk, cheese, or dried skim milk probably
will require some changes in milk production methods 1n
butter-producing areas. Although a high price for whole
milk. relative to the returns from cream, will be necessary
to induce farmers to shift to selling whole milk, a more rapid
shift might be accomplished if payments to farmers also were

made to encourage equipping their farms for improved han-
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dling of their milk. This might be of particular importance to
farmers In the Corn Belt where sizeable outlays for alterations
In equipment may be required on some farms. Payments
need not be offered to farmers already producing acceptable
whole milk, and the Payinents might be non-re« ||1rir|u_ 1 hey
might be offered for a certain period of time, for once the
necessary changes in production methods and facilities have
been secured, further incentives of this nature will not be
needed.

c. Modification of sanitary standards.'* The various sanitars
standards and codes established for milk are of importance
not only because of their effect upon net returns to farmers
and consequently upon the volume of milk production, but
also because of their influence upon the way in which milk
1s utilized. Whether additional milk can be directed into
products making use of all or most of the milk solids depends
to some extent upon the sanitary standards which are estab-
lished for fluid milk and the standards required by various
plants for milk used in the production of dairy products.

Milk is very perishable and requires special care in its
production, processing, and distribution to minimize deteri-
oration of the various foods made from it. Dairv cattle. like
other farm animals. are subject to certain diseases. Milk must
also be handled by individuals subject to diseases. Conse-
quently, 1t 1s obvious that for the protection of health and for
the mamtenance of satisfactorv quality, there must be ade-
quate provisions—perhaps both penalties and premiums—to
insure the production of acceptable milk.

In order to adequately protect health, these Provisions maust
include herd inspection and reasonable inspection and ap-
proval of the premises upon which milk is produced. Provi-
sions to safeguard health should apply to all milk for food.
whether it is to be consumed as fluid milk or as anv of the
foods made from it.

12 The term standards as discussed hert reters to standards relating to Preven-

tion of the SFH'*':HI of disease as well as to the control of * r]lhtflf‘{' as it relates to
the taste and keeping qualities of the product.
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Whether milk is satisfactory from the standpoint of quality,
exclusive of the disease aspects, depends upon the way in which
the milk is used. This aspect of the acceptability of milk
probably can be determined largely by minimum require-
ments for numbers of bacteria. acidity, foreign matter, and
odors in the milk—requirements which may vary with the
way in which the milk 1s to be used.

There are two principal aspects of existing sanitary codes
relating to fluid milk which warrant re-examination during
the present emergency. If certain items in existing codes are
not essential to the protection of health or the maintenance
of quality, and if these provisions impede the diversion of a
larger proportion of the total milk solids into human consump-
tion. they should be eliminated. Re-examination should be
focused upon the lack of uniformity of standards. and upon
provisions of little sienificance in safeguarding health which
at the same time make difficult the entry of new producers
into a given fluid milk market.

Many urban ordinances and state regulations establishing
standards for fluid milk production and distribution have
heen formulated by local or state agencies at times when the
shifting of supplies was considered to be of relatively little
importance. Although these diverse standards may be ade-
quate for the protection of consumers’ health, their lack of
uniformity—and particularly the lack of inter-acceptance of
inspection and certification—makes the interchange of milk
supplies between milk sheds difficult. The local shortages of
Auid milk which have arisen during the war have brought this
condition to the foreground and have led to some modifica-
tions of these restrictions. It has been necessary to ship milk
for greater distances. Distributors have been confronted with
the problems created by differences in sanitary codes. There
has been some tendency toward unification of standards to
tacilitate necessary shifts of milk from one milk shed to another.
For example, there has been increased adoption of the U. S.
Public Health Service Standard Ordinance. Further unifica-

tion. however, if the uniform standards adopted can be
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reasonably met by producers and are at the same time ade-
quate in protecting health, would be desirable in order to
make less difficult supplementing milk supplies in one market
with supplies from other areas.

Undoubtedly in some instances requirements have been
inserted Into sanitary codes deliberately to restrict entry of
new producers into a market. Such special items frequently
have no direct relationship to the protection of the con-
sumer’s health.' In order to assure adequate milk at reason-
able cost to consumers, careful study needs constantly to be
given to the reduction of costs of milk production. Items in
sanitary codes causing unnecessary expense to milk producers
should be eliminated. Care needs alwavs to be used to see
that the standards are, on the one hand, adequate to protect
consumers’ health and, on the other, to hold costs of produc-
tion to a minumum,

To maintain reasonable sanitation. routine tests and in-
spection of cows and production facilities are necessary and
should be made periodically. They are and should be re-
quired by sanitary codes. Care should be used, however, to
see that the requirements for equipment and the care of the
dairy herd are germane to the production of acceptable milk.
[f not, the requirements should be reformulated. Particularly
1t 1s necessary to insist that inspection fees should be reason-
able, and all producers willing to pay the fee should be granted
mmspection. There should be no development of trade bar-
riers to interfere with the free movement and sale of fluid milk
and dairy products. Many cities and states will not accept
imspections made by any other than their own agencies. Pro-

vision should be made for recognition by all agencies of in-
14 Consult, for example, G. R. Tavlor, et al., Barriers to Internal Trade in Farm
Products. Spet 1al Report to the Secretary of Agriculture, 1939
Margaret G. Reid, Food for People, John Wiley and Sons, Inc., New York,
1943, Chap. 24, pp. 477-79.
I[. W. Silverman. ¢ al., “Control by Licensing Other Entry into the Market.”
Law and Conte mporary Problems. spring, 1941
Consumers’ Guide, March, 1941, page 12.
Sale and Distribution of Milk Products, Connecticut and Philad: [phia Mk Sheds,
4th. Congress, 1st Session, House Document 152, 1935, page 90
. V. Waugh, “Interstate Trade Barriers: A Proposal,”” The Agricultural
Sttuation, February., 1941
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spections and examinations properly made by other accredited
agencies.

Produced

2 Measures Needed to Encourage Improved 1 tilization of the Milk

As was indicated previously in this study, the most im-
portant step which can be taken toward improving the utiliza-
tion of the milk produced is to direct mto human consump-
tion as much as is feasible of the non-fat milk solids that would
otherwise be fed to livestock. Some of the measures which
micht be taken to encourage such diversion are: (1) increased
prices for dried skim milk, (2) the reduction in the amount of
<kim milk used as a feed for livestock, and (3) provision of
adequate facilities for drying skim milk. These measures are
analyzed in the following discussion.

a. Increased prices for dried skim mulk. One step which would
markedly contribute toward making additional non-fat milk
olids available for human consumption would be to increase
the prices paid to farmers for milk to be converted into dried
<kim milk. This is necessary to induce farmers to produce
milk suitable for drying and to encourage the sale of whole
nilk rather than cream. With the present difficulties in secur-
ing protein feeds, many farmers are placing a value on the
<kim milk as animal feed higher than the returns from its sale.
Furthermore. additional care and facilities may be required
on some farms if whole milk acceptable for use in dried skim
milk is produced. Farmers will need to be compensated for
the additional costs incurred.

The solution to this pricing problem, however, is not as
simple as merely increasing the prices for dried skim milk. It
< the differential between returns from selling whole milk and
returns from selling cream that induces larmers to sell one
product or the other. This differential could be widened by
increasing dried skim milk prices and holding butterfat prices
constant, or by reducing butterfat prices and holding dried
skim milk prices constant. If dried skim muilk prices were

nereased and there were no changes in the prices of other
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dairyv products competing with butter plus dried skim milk
for the whole milk. considerable diversion of milk awav from
evaporated milk and cheese plants would probably occur.
Consequently, the prices for evaporated milk, cheese, and
perhaps fluid milk would have to be increased in order to
;H'f'\t'HE such diversion, or butterfat |;Iii es would have to be
decreased. | he I'-t'ilf'l'.il Government has. however, commuitted
itself to a policy of maintaining butterfat prices at about pre-
vailling levels, and to **holding the line” against advances in
food prices. T hus, dried skim milk prices are narrowly straight-
i;'u keted.

b. Reduction of skim milk as a feed for lLivestoch Separated
milk is an important component of livestock rations—par-
tcularly those of calves, pigs, and poultry. Getting more of
the non-fat milk solids into human consumption will mean
that less ‘-L.illl muilk will be available for hivestock feeding. This
18 of w[n'r'ldll sientficance 1n the north central states where the
bulk of the mcrease in dried skim milk production 1s likely
to be secured. In order to induce farmers who rely almost
entirely HIH}H ‘*I\!Tll [[liH\ ds < jrm! for voung animals to \;-II
whole milk rather than cream. not only should the differential
mm the returns from selling these two products be widened,
but these farmers might also be shown wavs of substituting
other feeds for part of their skim milk.

[t should be recoenized that it would b impractical to
divert mto human consumption all the skim milk which 1s
now fed to hivestock. I[. during the war. one-quarter to one-
third of the amount of skim milk usuallv fed to livestock in

peacetime were dried for food. the estimated demands fo

dried skim milk could be satistied.'® This is perhaps the most

Lstimates of dred skim milk production depend upon the assumptions
winch are made regardinge relative prices lor the various dairy products, tlie
concentration ol production, and the numerous other factors affectine the supply

ol milk available for drvine., The estimate of one -quarter to one-third of thie
skim milk now led to livestock (the equivalent of from 900 million to 1.3 billion
pounds of dried skim milk | as beine feasibly diverted into human food during
the war disregards all of these factors except the density of milk production. It
15 based on the assumption that drvine facilities are installed and operated in
aunties where at least one mitllion pounds of buttertat were delivered || 1Armners
as cream tn the vear 1939, 1 has himits the major arca wher rn-n-l-n tion woutld be
increased to lowa, Minnesota, Wisconsin, and scattered sections in sorme 0l thi
other north central states
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that can be expected, even though necessary changes in the
price pattern are accomplished. If a shift of this magnitude
were realized, a large volume of separated milk still would be
available as livestock feed.

c. Provision of facilities for increa sed production of dried skim
milk. Although in 1943 there was no widespread overloading
|k, additional

*

of existing facilities for drying separated mi
tacilities would be necessary if dried skim milk production
were increased to 1.1 billion pounds in 1944. To some extent
existing facilities could be more fullv utilized. It might be
possible to move driers and other equipment necessary (o dry
<kim milk from areas where milk supplies are such that the
equipment is only partially utilized to areas where supplies
are large enough to permit fuller operation. Facilities for
drying skim milk have been given high priorities in the alloca-
tion of strategic materials.

In addition to the equipment required to conduct drying
operations, there is also the problem of providing equipment
for transporting the milk from farms to creameries or other
drying establishments. Additional milk cans would be needed.
However. whether additional trucks to haul the milk would
be necessary depends upon the way in which the collection
problem is handled. It is verv likely that, with reorganization
of the collection of milk and cream to eliminate duplication
of service and assure capacity loads for each truck now In

service. few additional irucks would be 1':_*c_111ir{_-d,“’

16 Adequate presentation of the problem of reorganizing milk and cream col-
lection would require more detailed analysis than can be presented here. Some
<tudies. however, have been made indicating the extent to which there is dupli-
cation in service and the economies which might be effected by reorganization.
For example, see: ' |

[ ransportation of New Hampshare Milk, Bul. 325, June, 1940; 11. Reorganizalion
of Truck Routes, Alan MacLeod, N. H. Agr. Exp. Sta.. Univ, of N. H., Durham,
N. H. |

Efficiency of Milk Marketing in Connecticut: 2. The Transportation of Milk, Bul.
328 D. O. Hammerberg and W. G. Sullivan: 3. Economics of the Assembly of
Milk, R. G. Bressler, Jr., and D. O. Hammerberg, Bul. 239, Feb.. 1942, Storrs
Agr. Exp. Sta., U. of Conn., Storrs, Conn, |

Cooperative Reorganization of Milk and Cream Hauling, Louis F. Herrmann, Paul
E. Quintus, Wm. C. Welden, Misc. Report No. 53 (mimeo.), Mav. 1942, Coop.
Res. and Service Division, F.C.A., Washington, D. C.

Possible Savings in the Assembly of Malk: A study of County Hauling in Northern
Vermont, Alan MacLeod, W. E. {'_f‘u']wn[my. and J. A. Hitchecock, B.A.E.,
U.S.D.A., New England Research Council on Marketing and Food Supply
and Vt. Agr. Exp. Sta. cooperating, Washington, D. C., Nov., 1942



ITI. WARTIME ADJUSTMENTS IN CONSUMPTION
OF DAIRY PRODUCTS

E.ven though milk production is expanded in 1944, thereby
increasing the supply of total milk solids, and additional
non-fat milk solids are diverted from livestock into human
consumption, there still will be sizeable gaps between the
H\.';lilalhl{‘ Hllpplit"@ of some dairv [H'H-:!TH ts and the armournits
which consumers would be willine to purchase at expected
prices. The effects of such shortages can be partially mini-
mized by adjustments in distribution and consumption.
Among these adjustments is the provision of alternative foods
and the establishment of means for equitably distributing the

supplies that are available

\ f.):!-"rn'f ! J'!'-"-“-".':'i;'r (15 . ]:"I-I-' Inallives -".ﬂf'i.' !)r;’:’f ] 1“”-"--4'!-":'- [

Temporary civilian food shortages make it impossible for
consumers to mamntain some of their customary peacetime
food habits. Reductions in the available amounts of a number
of commodities, inevitable in a nation at war. tend to lower
civillan morale. Rationing is a means for sharing these re-
ductions. If, in addition to rationing. alternative goods are
made available, consumer morale mav be maintained at a
higher level than it would be if no such alternatives were
provided. Obviously, these alternatives should not require
more resources for their production than would be required

€8] |11'|.u_iu(':* the original goods.
L. Alternatives for Milk and Cheese

No other single food can adequately replace milk in the
national dietary. Few consumers, with the exception of in-
tants, however, depend upon milk as their sole food. The
average diet consists of a variety of foods. Amone the asore-
gate of foods ordinarily consumed are numerous partial alter-
nates for milk, When consumed in proper combinations these

may compensate for a reduction in the intake of milk. How-

|33]
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ever. the inclusion of milk more than any other single food
will improve the nutritional quality of the average diet.

As has already been ~oted. milk contains high quality
proteins, fat. vitamins, and minerals that are of H]M_"l'_"l;ll s1gmi-
ficance in the diet. In view of possible decreases in the supply
of milk and other whole milk products, it becomes important
to consider foods that may SErve as alternatives for them.
Eggs, poultry, fish. soybean flour, vegetable soybeans, dried
veast, oatmeal, and the cereal embrvos are sources of good
quality protein. Peanuts. dried peas, and beans, if used In
conjunction with other proteins, may make contributions
toward balancing the protein portion of the wartime dietary.
The proteins of milk. however, are not only of importance Im
themselves but are extremely effective in supplementing the
proteins of cereals and legumes.

In eeneral, American diets which include no milk furnish
inadequate amounts of calcium and riboflavin and may often
he deficient in protein. There 1s no other single food which
will supply calcium as generously and 1n as equally utilizable
form as milk. This is one of the reasons for curtailing supplies
of milk for children onlv as a last emergency measurc.

The riboflavin needs of the human being can be met by
diets containing no milk. The average American consumer 18
not likely to make the necessary dietary changes, however,
when milk is not available. Among the foods that are rich
<ources of riboflavin are glandular tissues such as liver, kidney,
heart. and tongue:; whole orain cereals, hma beans. and soy-
beans: and eges, poultry, and fish. Supplies of all of these
(oods cannot be easily expanded. Whenever l:u;ﬂil_}]t'. how-
ever. increased use of these fo s will help to compensate for
anv shortage ol riboflavin. T'hese foods and fresh fruits and
vegetables are also good sources Ol thiamin. They may be
used to help make up deficiencies in thiamin resulting from
«mall reductions in the quantity ol milk in the diet.

'he above examples indicate some of the kinds of replace-
ments which may be made 1n diets in order to compensate

for reductions in the intake ol 1ilk or whole milk products.
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Any broad recommendation designed to cope with shortages
of a particular group of foods should take into consideration
food habits and food preferences as well as nutritive values.
For example, when milk is not available, manv consumers
may shift to coffee, tea, or soft drinks. These beverages ob-
viously cannot be classified as satisfactory nutritive alternates
for milk.

Where evaporated milk and dried skim milk are used in
cooking, the provision of ac eptable alternatives might prove
somewhat easier. Satisfactory substitutes for cheese are likely
to be tIiHH ult to ]}I'Ll‘-.'i:ir', when one considers relative nuiri-
[inILi] \LF]III‘\ as well as lood nabits

! }]11~~~ ui[fl [ew exd w]:rimn 11 i~ IIII;H:'lerir‘ L) [HH\HI#' *-]Ii‘:]f‘
toods 1n practical quantities which will serve as nutritionalls
suitable alternatives for fluid milk. evaporated and condensed
milk, dried milk products, and cheese. As has been indicated.
ill;‘nc*\t'!. }hII[Li] substitutes are available which, when Projp-
"!11 I'Hlll}rillt'fi. ‘ﬂl” Hlﬂ‘liilliﬂ‘ r_hr.- t]_fl'\.f'["ﬂ" I'EIH s Ol »Izmr.u_::--\
of these dairy products during the war.

2. Alternatives for Butte

Supplies of butter for civilian consumption in 1944 are ex-
pected to be about 12 pounds per capita as ¢ ompared to the
average vearly amount of 17 pounds consumed during the
pertod 1935-39, Butter 1s of nutritional importance chiefly as
a source ol food energv, fatty acids, and vitamin A. Whethetr
tats 1n general have other functions in the diet bevond the
provision of calories and the essential fatty acids is not entirels
clear at the present time, In view of our relativels laree aver-
age per-capita fat intake,” however., the reduction in faf
consumption due solely to this redud tion 1n butter an[;piu'm IS
likely to have little adverse effect upon the health of most

American consumers.

" Average annual per- dpita tat consumption in the United States in 1943
15 estimated to have been approximately 110 pounds. This includes the “in-
visible™ (fats in meats. fish. milk, vegetables ete.) as well as the visible™ (fats
In such loods as lard, butter, vegetable compounds, margarine, et

CONsSuUmp-
Lion
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In many diets butter is an important source of vitamin A.
With an average annual butter consumption of 17 pounds
per capita, about one-eighth of the average requirement for
vitamin A is supplied by butter. A reduction in the average
per capita butter consumption of 5 pounds per year would
represent a reduction of approximately only 4 per cent n
average vitamin A intake, even though there were no com-
pensating mncrease in the consumption of other foods contain-
ing vitamin A." The Bureau of Human Nutrition and Home
Economics of the Agricultural Research Administration esti-
mates that the average daily intake of vitamin A in 1942 was
6.300 International units per capita.” This is about 25 per
cent in excess of the average requirement. Consequently, 1t
seemns unlikely that average vitamin A intake will fall below
the average recommended allowance, even though butter con-
sumption is reduced.

It seems highly probable that the reduction in butter sup-
plies will have few adverse effects upon human health, 1if
there are no other changes in consumpuon. Consequently,
from a purely nutritive standpoint no alternative fat spreads
would need to be made available, it every consumer obtained
the average butter ration tocether with average quantities
of other foods containing fats and vitamin A.

Fat spreads, however, are complementary with bread.
Since consumers may be urged to increase their cereal con-
sumption in view of some reductions in supplies of animal
products, and since bread is the main form in which Americans

18 The average daily allowance for vitamin A recommended by the National
Research Council is 5,000 International units, an annual allowance of 1,825,000
International units. Assuming an annual butter consumption of 17 lbs. (the
average per capita consumption for the years 1935-39), a consumer’s intake of
vitamin A from butter would be 229,500 International units with a vitamin A
content of butter averaging 13,500 units—a figure suggested by recent assays.
Thus. of the total annual vitamin A allowance, butter would 5|1|'.11]1'g.' about 12.5
per cent. The expected supplies of butter for civilians 1n 1944 will be about 70
per cent of the average yearly supplies for 1935-39. 1f there were no compei-
satine increases in the consumption of other foods, this would mean a reduction
of 4 per cent in vitamin A intake, assuming cach consumer’s intake was equal
to the recommended daily allowance. _

19 See Raymond P. Christenson. [/sing Resources to Meet Food Needs, U.
Department of Agriculture, Bureau of Agricultural Fconomics, May, 194

S.
)
table 2, page 1(0)
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consume cereals, maintaming or increasing our supplies of

fat spreads takes on added importance. Furthermore. butter

was mentoned most frequently among those commodities
whose shortages were most noticed by consumers interviewed
N a recent survey,”

llH[HJI'l;iTH alternative courses of action which might be
pursued in adjusting to the expected butter shortage are:
(1) the production of additional milk the butterfat from
which can be used in butter. (2) reduction in the fat content
of butter and or diversion of butterfat from other dairy prod-
ucts mto butter, and (3) the provision of alternative fats or
spreads for bread to supplement supplies of butter. These
alternative courses of action are not mutually exclusive. All
might be pursued simultaneously. The desirability for em-
ploying any of them depends upon their relative costs and the
extent to which thev meet « OnsSuImers’ F'n[f‘lr't't‘!h es. It has been
pointed out in a previous section that, from a nutritive stand-
point, it is not desirable—given our limited resources and the
alternative ways in which they might be emploved— to Pro-
duce enough additional milk to provide sufhicient butterfat
to satisty all demands for butter. Whether butterfat should be
t'H‘«'t‘}'If'tl from other dairy {}I'i}tllll ts to butter ti*'ln‘luta upon
relative consumer prelerences for additional butter, for dairy
products containing the usual amounts of butterfat, and for
foods which could be used as alternatives for butter. and Upon
the legal and administrative difficulties encountered in dis-
tributing the incidence of such diversion. This procedure is
relatively ill:"-;[rr'llxixr' Im terms of the amounts ol aclditional
resovurces 1:11111[1":1 [0 |n1[ j[ HHH t_I;n'T.lli!rll ”r-ut“.r‘l. IH.I]\HIL:
alternatives for butter more readily available would probably

reduce the extent hr‘nllir |t |n||EIr'[1.|r would h.n'r' 1o be {[i'*.r‘! lr'ti

A survey recently conducted under the supervision of George tmllleu
Elmo Roper, Crosley Inc., and resecarch men of Harvard Business schiools
|’!i"|1¢'!=JTr University, l.ilr Magazine, ( olumbia [, niversity, the Ofhice ol SUTVEeY
Standards, and the Bureau of the Budeet indicates that butter was most fre-
quently mentioned by interviewees 1N response to the ) Lestion What are SOIT1E
ol the shortages that have bothered vou most®”? A total of 4.935 int rVICws were
made. Butter was mentioned by about 9.9 per cent of the interviewees, Refer
to Indices, the Research Division, Meredith Publishing Co., Des Moines, Iowa,
Vol. XVI, No, 2 (Jan. 15, 1944) page ')
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from other products into butter in order to reasonably satisty
consumers’ demands for spreads for bread.

There are a number of acceptable replacements lor butter
as it is used in cooking. Only a few fats, however, are used as
spreads for bread. Among these are oleomargarine, vegetable
shortening. lard, salad oil, peanut butter. and cream cheese.
The non-fat spreads for bread are [uiiti.n'il\. limited to jams,
iellies, etc. These are used both as an alternative to butter and
in conjunction with it. Butter extenders are also a means 1Or
adding to the supplies for spreads fo bread.

The production of some of these spreads has increased
during the war, while the amounts ol others available to
civilians have been reduced. Althouch data are not complete
on the extent to which these various fos ds are actually used as
alternatives for butter, available data indicate that oleo-
]I!,]["n_jlitil‘[t' 18 the most '-.xitit'h Hﬂ"(i .H'ni [}:‘nlr.iial\ iht‘ ImMosli
acceptable by consumers as a replacement for butter. Con-
sumption of oleomarearine for the United States 1S r\;ln-s.'[:'{,’s
‘o be between 2 and 214 pounds per capita more im 1944
than it was on the average in the years 19390-42. (':muu{m‘mla'.
it 1s of 1mportance to consider the effects which increased use
of oleomargarine as a food would have upon the weltfare ol
consumers and butter producers, if consumers are given more
opportunity to obtain 1t.

Since demands for butter (at expected prices during the
war) are high relative to available supplies, the provision
of additional oleomargarine 15 very unlikelv to affect butter
prices and returns to butter producers.”!

Where butter and oleomargarine are both available to
consumers. some individuals will consume only butter, others
will consume both butter and oleomargarine, and others will
use only oleomaregarine. It was indicated previously that
there would probably be no impairment ol health if no other
fats were made available to compensate for the reduction 1In
average per capita butter supplies pros ided available quanti-

2 Some factors in the effect on the postwar butter market of removal ol the
impediments to olcomargarine consumption are discussed in section I\
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ties of butter and other foods were equitably distributed
among consumers, It i1s of interest, however. to consider the
effect upon the health of those consumers in whose diets
butter might be replaced by oleomargarine.

The minimum legal standard for the fat content of butter
and oleomargarine is 80 per cent by weight. Recent assavs
indicate that the average vitamin A content of butter is about
13,500 units.” Fortified oleomargarine is legally required to
contain a minimum of 9,000 International units of vitamin A
per pound. Approximately 90 per cent of all oleomargarine
sold domestically is fortified. Unfortified oleomargarines con-
tain msignificant amounts of vitamin A.

The relative nutritive merits of butter and fortified oleo-

margarine as presented in the literature by scientists who

1ave mvestigated this subject have been reviewed recently
im a pamphlet published by the National Research Council.
1lhe excerpt below from this publication summarizes informa-
tion on the subject:*

“T'he present available scientific evidence indicates that when fortified
margarine is used in place of butter as a source of fat in a mixed diet. no
nutritional differences can be observed. Although important differences
can be demonstrated between different fats in special experimental diets,
these differences are unimportant when a customaryv mixed diet is used.
T'he above statement can be made in respect to fortihed margarine and it
should be emphasized that all marearine should be fortified.”

T'he findings of an earlier report prepared by the Council on
Foods and Nutrition of the American Medical Association
are in substantial agreement with this conclusion.*!
Although fortified oleomargcarine is nutritious and ac-
ceptable by many consumers as a spread. there are several

kinds of trade barriers to its use. One-half of the states have

= The state experiment stations in cooperation with the U, S. ]J-'Fl;n'Fnu nt of
Agriculture are developing improved procedures for analvzing the vitamin A
content of butter. Results from these assavs are as vet preliminary, but are
indicative of the final results which mav b expected

“d 4 ‘r"'l',.f"'"”' i H_f,_-,-:.,.-;_.-r;,-_ E« port ol the qu::l and _\.IIlT]tf.['H]. thill!. National
Research Council, Reprint and Circular Series, No. 118, August, 1943, p. 18,

“ Council on Foods and Nutrition, American Medical Association, “The

Comparative Nutritional Value of Butter and Oleomargavine,” The Fournal
of the Amierican Medical Association. Aug 22. 1942. vol. 119. pp. 1475-1427
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enacted excise taxes on oleomargarine, these taxes ranging
from 5 to 15 cents per pound on the uncolored product.®
Thirteen states have imposed license fees on retailers of oleo-
margarine: wholesalers of oleomargarine pay license fees 1n
thirteen states. Twenty-nine states prohibit the sale of colored
oleomargarine.? There is a federal tax of 10 cents per pound
on colored oleomargarine. A federal tax of }4 cent per pound
is levied against uncolored oleomargarine, but this tax 1s sO
small as to have little effect upon consumption of the product.
Some of these barriers —-pm'lirul;lt'la' the higher license fees—
have the effect of keeping oleomargarine off the market In
certain sections of the country. Some of these restrictions In-
crease the prices which consumers have to pay for oleomar-
garine. If the excise taxes were removed during the war, OPA
could immediately reduce the price ceilings on olcomargarine
by at least the full amount of the tax. 1f no adjustments were
made in the price ceilings, prices would probably be reduced
very little from their present level, since the demand for the
product at existing prices 1s relatively great. Removal of these
taxes during peacetime would probably result m somewhat
lower prices tO CONSUMETS, higher profits to oleomargarine
manufacturers, and perhaps higher returns to the producers
of the raw materials than would occur if the taxes were main-
tained.

The federal laws were originally adopted to aid in identi-
fying oleomargarine and preventing its fraudulent sale as
butter. State oleomarearine legislation has been aimed not
so much at preventing fraud and misrepresentation as pro-
viding protection for particular competing products.

The fact that butter has long been the most widely used

2 State taxes on oleomargarine do not in all cases apply equally to all kinds
of the product. The excise taxes of fifteen states are levied only on certain types
of oleomargarine, the taxes of nine states applying to all oleomargarines. For
example, in some states a tax is levied on oleomargarines containing less than a
specified minimum of fats of animal origin; in some states the taxes apply to
oleomargarines containing imported vegetable oils. ‘

% Refer to Taylor, Burtis, and Waugh, Barriers to Internal Trade in Farm
Products. Bureau of Agricultural Econ., U. S. Department of Agriculture, Special
| . 4 - — = ¥ . s " p—
Report, 1939, pp. 17-30, and to National Research Council, ap. at., pp- 8-17.
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fat spread in the United States and that it is vellow in color
1s a factor encouraging manufacturers of oleomargarine to
try to color their product vellow. Consumers and producers
have a “right” to demand that products be clearly identified
and that there are adequate safeguards against misrepresenta-
tion. Similarity in the taste and appearance of butter and
oleomargarine presents opportunity for misrepresentation.
l'axes and other similar devices, however, are not the sole
nor the best means for enforcing identification. The relatively
heavier taxation and frequent outright prohibition of the sale
of colored oleomargarine cannot be justified on erounds of
preserving the identity of the product.®” As is true with any
food product, misrepresentation can be controlled by labelling
requirements coupled with state and federal inspection of the
conditions of manufacture and distribution, enforced throueh
a technique such as licensing. This applies to distribution by
licensed public eating places as well as by manufacturers,
wholesalers and retailers. although enforcing identification in
such establishments as restaurants is obviously more costly

than inspection of the manufacture of the product.
H Rr'h'frmf.ﬁﬁj r_:.f f}mr;' ]’Hﬁrf.-‘m"*

In order to attain more equitable distribution of available
supplies of butter and cheese, consumer rationing of these
foods was inaugurated early in 1943, Evaporated milk was
later added to the list of rationed dairy products. These dairy
toods have been included in a group along with meats and
edible fats and oils, which is being rationed by points, This
procedure has been criticized on the basis that meats and such
edible fats and oils as vegetable shorteninegs are not closely

# There has also been a special federal tax of $50 per vear levied on each
manutacturer of renovated or process butter, and a tax of 1§ cent is levied on
each pound of this product. About 0.15 per cent of the total butter output in
1940 was process butter. The taxes affect its sale and consumption in a manner
similar to the way in which oleomargarine taxes have affected the sale and
consumption of oleomargarine. If renovated butter differs from other butter.
the problem—Ilike that of oleomargarine—is one of identifying the product so
that it can be properly distinguished by consumers.

The issue of whether costs of inspection should be covered by license fees (if
anyl is not discussed. Total re eipts from licenses might be higher than. lower
than, or equal to the costs of inspection, depending upon the criteria established
lor distributing income.,
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related to butter and cheese, and that including all of these
foods in the same group causes CONSUMmers considerable mmcon-
venience in allocating their ration points.

[t is true that including many different food items In a
group of rationed foods does cause consumers SOmMe INncon-
cenience in deciding how to allocate their ration points. But
this is the same sort of inconvenience that is caused in the
allocation of an individual’s income among various 1tems
which he might purchase—the same Sort of inconvenience
arising from making any decision where, from a large number
of alternatives. only a few may be selected. The more numer-
ous and more varied the items in a group of rationed commodi-
ties. the ereater is the opportunity for consumers 10 obtain
maximum satisfaction in the allocation of their ration points.
When the satisfaction of consumers is to be considered In
evaluating various rationing procedures, placing dairy prod-
ucts in a group of foods including meat 1s to be commended.

The War Food Administration placed limitations on sales
of fluid milk and cream in many of the larger cities late
1043. In most of these cities, any distributor’s monthly sales
of fluid milk are limited to not more than the aggregate
amount sold during June, 1943, and his total monthly sales
of cream cannot exceed 75 per cent of his sales during June.
These limitations may be altered by the War Food Adminis-
tration as supplies change. There are also similar restrictions
on the distribution of cottage cheese and some other by-
products of fluid milk and cream. Individual consumers are
not limited in their purchases, except insolar as restrictions
are invoked by distributors. Consumer rationing of fluid milk
consequently rests with milk distributors.

The primary purpose of limitations on sales of fluid milk
is to make available more milk for use 1In manufactured
dairy products. It is estimated that restrictions on sales of
Auid milk will make available during 1944 about 10 per cent
less fluid milk, 9 per cent more creamery butter, 14 per cent
more cheese, 20 per cent more evaporated milk, 7 per cent

more dried whole milk, and 34 per cent more dried skim
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milk than would be available in the absence of such restric-
tions. s

Wide variations in individuals’ requirements for milk make
equitable fluid milk rationing difficult. Children require more
milk than do adults, and there mav be considerable variation
im adult r:*r!uil'vnu*nte. .\'III'N“ILI mothers. for t'_‘\;*lI[iI][E', If'l|tlil'*‘
more milk than the average adult. Manv consumers had in-
suthcient quantities of milk in June, 1943. Although urban
Hiuid milk and cream consumption in 1943 exceeded that of
1942 by about 11 per cent, it does not seem likely that the
INCrease was proporionale Iy oreatest among consumers whose
intake of milk was already nutritionally sufficient. Limitations
on milk sales resulting from physical shortages would probably
be necessary in some areas even though there was no intent
to make more milk available for other products. Where
[Jiry\i{ttl ﬁIHJIWJl;U'n do not CXIST, fu}\af‘kt'r, [JJHl[.ifhl]iH OT) w.tb'~
of Huid milk seem inadvisable from a nutritive stand point,
unless the addituonal milk that 1S made available for other
dairy products goes into foods whose distribution among the
population adds more to health than would the fluid milk

For example, unless all of the skim milk can be dried or other-

3 ]..\'}JHT'-‘&i praoduction of some dairy products 1in 1944 with and without
restrictions on sales of Huid milk 1s indicated in the lollowing table taken from
I he J“'.'J"- Situatior H-Ilf.i'l 'III .".e'lll=ilr-1|.1[ f-'llﬁ.ﬂrri‘.-& l . ||f'H,lr'H'--'I:I" Bl

Agriculture, September, 1943, p. 10

With Fluid Milk Without Fluid Milk
Sales Restricted Sales Hestricted
Product Millions of Pounds "'*-'!I'“I'Irl- (i EJI-"I'l'E*
Fluid milk and cream in urban
arcas ). 560 15 500)
Creamery buttes 1.715 1.575
American cheese 00) 615
| A aporated milk 2 R65 2400
Dried whole milk 1'51) I 44)
Dried skim milk 170 350)

| hese estimates indicate that of the milk solids diverted from flutd milk into
other products, shghtly less than three-fifths 1s ¢ xpected to be redireccted into
human consumption. This results from the fact that only about one-third of
the non-fat milk solids from the milk directed into butter will be recovered for
human consumption in the form of dried skim milk
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wise directly made available for human consumption, a re-
duction in fluid milk consumption in order to make available
more butter is not warranted from a nutritional standpoint.

The success of any rationing procedure depends partly
upon the way in which rationing distributes the goods among
the population and the simplicity of the administrative pro-
cedure. The level of milk consumption is relatively high in the
areas where limitations have been placed upon dealers sales
of milk. No serious reductions have to be distributed among
the population. The administration of such limitations 1S
relatively ailnp]t* as rml‘llmrt'ti O point rationing.

If nationwide rationing of fluid milk or drastic cuts in the
consumption of fluid milk in many areas 1s considered desir-
able. however, point rationing rather than rationing bv deal-
ers seems advisable, Giving sellers the responsibility for de-
termining individual rations has not proven very successful
where this type of rationing has been applied to other com-
modities, particularly when the level of available supplies
has been markedly reduced. Fluid milk, cream, and evapo-
rated milk could be included in a group of foods which could
be rather easily rationed under the point system. Special
procedures could be established to minimize the collection

and accounting of points.

o e N



[V. SOME POSTWAR IMPLICATIONS OF WARTIME
DEVELOPMENTS IN THE DAIRY INDUSTRY

Developments which are made during the war both within
the dairy industry and independently of it are likely to be of
importance in the postwar dairy picture. This section is not
an analysis of these -:|f'&'{'lc.1[}lnt"I'1l*~. It is merely an attempt to
list some of the more important ones and to point out some
of their possible implications.

[ he Postwar Market for Dried Skim Milk. As has been pointec
out previously in this analysis, the demand for dried skim
milk has increased sharply during the war. Because of its
high food value per pound and its storability. a large propor-
tion of the dried non-fat milk solids produced thus far during
the war has gone to our armed forces and to lend-lease. If
supplies had been sufficient, however, it is likely that domestic
consumption would have increased markedly, particularly
if milk solids were used in bread.

Forecasts of actual quantities of dried skim milk which
will be consumed and the prices which will prevail in the
years after the war can be little more than guesses. Approxi-
mately 270 million pounds of dried skim milk were manu-
tactured for human food in 1939. Most of this was used do-
mestically, largely by confectioners, bakers, ice cream manu-
facturers, and in the preparation of various commercial prod-
ucts. Although wartime demands (including domestic require-
ments for the fortification of bread) have been nearly four
times as large as this prewar figure, there is little likelihood
that demands in the period following reconstruction will
approximate wartime requirements. Many countries other
than the United States can supply large volumes of dried
skim milk. Although dried skim milk is a relatively INEXpPen-
sive source of animal proteins and other important nutrients.

many of these nutrients may be provided at even lower costs

145 |




406 WARTIME FARM AND FOOD POLICY

from such foods as soybeans, on a long run basis. Soybean
four may be widely used as a means of improving the nutri-
tive quality of such foods as bread. These factors should be
kept in mind in estimating the postwar d ried skim milk market.

Removal of taxes and license fees on the manufacture and sale of
oleomargarine. One cannot estimate with any accuracy the
probability that restrictions on the manufacture and sale ot
oleomargarine will be relaxed. Some of the general implica-
tions to the dairy industry of such a development, however,
may be of mterest.

To the extent that butter and oleomargarine may replace
cach other and that prices for oleomargarine are lower with
the removal of restrictions than they would be if taxes, license
fees. and other impediments were maintained, removal of
the restrictions might mean a somewhat lower short-run level
of returns to butterfat than would otherwise prevail. How
much lower butter prices would be is difficult to estimate.
Coonsumers generally prefer butter to oleomargarine and
butter would probably continue to command a substantial
premiuim.

The restrictions to the sale and manufacture of oleomar-
garine are important to dairvmen. since such restrictions
‘nfluence their incomes. And viewed in isolation, the restric-
tions on oleomargarine are of relatively little significance
to the general public. However. the ramifications of using
such a procedure to influence incomes are of much greater
significance than the immediate effects upon the price of
butter and other dairy products. Such restrictions interfere
with organizing our economy In a manner which will enable
maximum production from our limited resources. Extension
of this principle to other fields would tie the economy in knots
and make its proper functioning impossible. The long-run
effect of attempting through artificial price mamtenance to
influence the distribution of incomes may be a drastically
smaller total income to distribute. Each group trying to get
a larger share of the national income throueh such restrictions

may find that although its share is larger, 1ts absolute quantity
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may be smaller than would be obtained in an economyv in
which such restrictions were absent. Furthermore, even in the
short-run, retaliatory action against not only butter but other
dairy products is encouraged by the restrictions imposed on
oleomargarine.

Wartime cnanges in tec hnology. Some 1mprovements in tech-
nology may improve markets for dairy products. On the other
hand, some technological improvements mayv encourage the
use of other items to replace dairy products. For example,
improvements in the drving of whole milk and skim milk
help to make these products more acceptable. Increased use
of vegetable proteins in industrial processes, however, may
reduce the market for such products as casein.

Improvements in technology will prove of most significance
to the dairy industry if the application of technology is given
greater opportunity than it has been granted in the past.
Some legally established specifications for the compositions
of dairy products impede the application of improved tech-
niques to making these products more acceptable. A re-
examination of these specificatuons toward making them more
flexible may be desirable both from the standpoint of consum-

ers and producers of dairy products.
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Useful comments and criticisms of this study have come
from so many sources that it is very difficult to acknowledge
A1l of them. Professor D. Gale Johnson, who is now with the
University of Chicago, has been exceedingly helpful 1n sug-
sesting additions to and modifications in the analysis. He also
collaborated with the author in assembling the materials 1n
the appendix. Director R. E. Bu hanan has lent his encourage-
ment and support in the preparation of the manuscript. 1he
Experiment Station review committees for this pamphlet have
offered many constructive suggestions. Their assistance 18
very much appreciated. Professors W. G. Murray, G. S.
Shepherd and W. H Nicholls together with Professors Marga-
ret G. Reid (on leave with the Bureau of the Budeet), T. W.
Schultz (Department of Economics, University of Chicago),
Albert G. Hart (on leave with the U. S. lreasury), and
Walter W. Wilcox (Department of Agricultural Economics,
University of Wisconsin) have at some stages 1n the prepara-
tion of this pamphlet offered their judgments as to the ac-
curacy and adequacy of the analysis. The errors and omis-

sions. however, are definitely the 1'rx|nm~i|:i1il\ of the author.




APPENDIX

Data relating to the efficiencies with which various kinds
+J!' [i\'r'«lfu'k convert feed mto food are not readily available

This 1s the situation ;L:Iih ularlv when one considers dverage

rates of conversion of the different kinds of livestock as well

F

as the variation 1 rates arising out of differences in produc-

tivity and differences in the wav in which the livestock [,“,:1,“-1

15 ultitmatelv consumed as food. Appendix tables 1-8 represent

an attempt to provide a rough basis for such COMPAarisons
These comparisons should not be accepted as the final

word on the subject. Several limitations must be imposed in

interpreting them. First of all, when one compares the amounts

a given quantity of feed, it must be assumed that at least part
of the feed can be used by anv of the kinds of livestock in-
cluded in the comparison. Hogs and poultry can utilize only
hmited quantities of roughages. However, since the total

1 Cli-
gestible nutrients provided by roughages can be substituted
in the rations of dairy cattle. beef. o1 sheep for total digestible
nutrients furnished from concentrate feeds, such comparisons
are valid for relatively small changes in the output of the vari-
ous kinds of livestock

A second limitation arises from the fact that livestock
!}ft;:!llf'Tw dIc a 1'11114;}i+wi[c' ol a number of nutrients [n com-
paring only relative returns of one nutrient, the other nutri-
ents produced jointly are implicitly valued at zero

.[ii!‘ rates -'.rf' CONVEersion are i:,jw-;! Oon averaoe [e|r1:é!|=.r
f"!]IlFllJ":if_i'HI'iH of \'.Jl'iiﬂh lik'!"«“:i K ijlt’l{llh ts and L1pon f"-f![.’l.'h'{{
rates of conversion of feed into these products. It should be
remembered that there is some variability in the O POSI LIONS
of the products and considerable variability in the rates of

conversion., Furthermore. since the population of teeding rates

[49]
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is not known, the values used are estimates and are subject
tO €errors. |

In spite ol these limitations, the assembling ol these data
in their present form would appear

for indicating relative resource

to be more satisfactory

than other available data
costs of providing given amounts ol protein and ;1‘1‘|.m]13'{11_‘;11r
equivalent for human consumption from various kinds of live-
stock. considering varying levels of productivity as well as
variations in the way in which the product 1s used.

In converting various feeds to the common denominator

of total digestible nutrients, it was assumed that each pu_n.md

of corn contains nppxnxir‘u.lli'h (). 8 ]'u.mml of total digestible

nutrients, a pound of oats contains U pound of digestible

nutrients, each IHJHI'H.i of other feed concentrates L‘{‘.-I]I.ilil“l_
about 0.75 pound of total digestible nutrients, a [}(_}11111! of
silage contains approximately 0.15 pound of total (_lit_;r;wu])l;_».
nutrients, and a pound of hay contains about 0.5 pound of
total digestible nutrients. There is, of course, variability In
the percentages of total digestible nutrients contained 1n
different samples of the same ogeneral kind of feeds.

Feed supplied from pasture has been omitted in these com-
parisons, primarily because of the difficulties involved 1n
comparing different kinds of pasture. lhis OIMISSION INCTeases
somewhat the estimated relative efficiencies of roughage con-

suming animals as compared to other animals.

-
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Average Lbs. of Protein
in the Food Product
From 100 Lbs. of
Total Digestible

Kind of Animal Level of Productivity Use of Product Nutrients Consumed

Dairy cow : 8,000 Ibs. milk per year whole milk products” 6.0
Dairy cow 6,000 Ibs. milk per year whole milk products D
Chickens. . live weight 2 lbs. meat 4.1
Dairy cow 4,000 Ibs. milk per year whole milk products 3.9
Chickens live weight 3 lbs. meat 3.8
Chickens 1315 doz. eggs per hen per vyr. ceEs 3.8
Chickens live weight 4 lbs. meat 3.4
Chickens 10 doz. eggs per hen per yr. eges 3.3
Chickens live weight 5 lbs. meat 3.1 oo
Chickens live weight 6 lbs, meat 2.8 ..
Chickens 8 doz. eggs per hen per yr. cggs AT ~
Hogs live weight 160 Ibs. meat 2.4 f
Hogs live weight 190 |bs. meat 2 2 =
Hopes . live weight 210 Ibs meat 2 1 bt
Hogs . live weight 230 lbs. meat 2.0 b
Hogs live weight 250 Ibs. meat ji)
Hogs live weight 310 lbs. meat 1 .6
Beef calves . . welght incr. from 400 to 800 lbs. meat 1.5
Dairy cow 8,000 Ibs. milk per year butter, skim fed to hogs {2
Dairy cow 6,000 Ibs. milk per year butter, skim fed to hogs = |
Beef yvearlings wt. 1ncr. from 650 to 1,000 Ibs. meat ] 1
Dairy cow . . 4,000 1bs. milk per year butter, skim fed to hogs 1 0
Beef, 2 vr. old wt. incr. from 850 to 1,100 lbs, meat () .9
LLambs wt. incr. from 60 to 90 |bs. meat (] B

o Based on returns of animal products as summarized in farm records and feeding experiments. (See Appendix tables 3-8.)

The comparisons in this table consider only relative protein returns, thus evaluating the other nutrients produced jointly with the
protein at Zero. o

For milk, butter, and eggs, these returns include all meat produced as a joint product. Feed consumption includes maintenance —

and replacement.

b Protein returns from cows producing milk for use in cheese will be about five-sixths of the returns from equivalent cows producing
milk for use in whole milk products.




Kkind of Animal

Hogs.

Hogs. .

Hogs .
Dairy
Hogs

cow

Hogs . . .

Dairy
Dairy
Hogs

Dairy
Dairy
Dairy

COwW
COwW

cCOow
COW

COW

Chickens

Jeef yearling
BI";'E, :""-'I. {}Iii
Beef calves

Chickens
Chickens
hickens
Lambs
Chickens
Chickens
C hie kens
Chickens

TABLE

RevLaTive Erriciencies or VAariovus Kinps orF Livestock 1IN ConvERTING FEED INTO Foop ENERGYS

Level of Productivity
or Weight Marketed
live weight 310 lbs.
live weight 250 Ibs
live weight 230 lbs.
8,000 Ibs. milk per year
live weight 210 lbs.
live weight 190 lbs.
8,000 Ibs. milk per year
6,000 Ibs. milk per year
live welght 160 lbs.
6,000 Ibs. milk per year
4,000 Ibs. milk per year
4,000 lbs. milk per year
1314 doz. eggs per hen per yr.
wt. incr. from 650 to 1,000 Ibs.
wt. incr. from 850 to 1,100 Ibs,
wt. 1incr. from 400 to 800 lbs,
10 doz. eggs per hen per yr
live weight 3 lbs.
8 doz. eggs per hen per yr..
wt. incr. from 60 to 90 lbs..
live weight 4 Ibs.
live weight 2 Ibs.
live weight 5 Ibs.
live weight 6 lbs.

[lse of Product

meat

meat

meat

whole milk productse
meat

meat
butter, skim fed to hogs
whole milk products
meat

butter, skim fed to hogs
whole milk products
butter, skim fed to hogs
CEES
meat
meat
meat
eggs

neat
CEESs
meat
meat
meat
meat
mecat

Av. Lbs. of Carbohydrate

Equivalent in the Food

Produced From 100 Lbs.

of Total Digestible
Nutrients Consumed?
29 .6
29 5§
20 0
28.0
28 .2

LAY

25 .2
24 8
24 .6
22 1

18 2

16 ()

o aBlw o
O 0o

]
=] & 5 OO
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* Same bases for calculation as table 1 (See Appendix tables 3-8).

['he comparisons in this table consider only relative returns of food energy, thus evaluating the other nutrients produced jointly
with food energy at zero.

For milk, butter, and eggs these returns include all meat produced as a joint product. Food consumption includes maintenance
and replacement.

b When foods or feeds are ingested they yield energy in addition to furnishing essential nutrients. The number of units of energy
produced depends largely upon the relative amounts of the feed nutrients (protein, carbohydrate, and fat) in each feedstuff. Equal
units of weight of protein and carbohydrate produce essentially equal amounts of energy, those of fat 2.25 times as much.

° Energy returns from cows producing milk for use in cheese will be about four-fifths of the returns from equivalent cows producing
milk used in whole milk products.
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TABLE 3

Data RELATING TO ErrFiciEncy oF Hocs As CoNvERTERS OF FEED INTO EDIBLE PROTEIN AND CARBOHYDRATE EQUIVALENT

_ . | %
' Total Feed ‘ Nutrients | | Additional

Composition of Animal Requirements Produced® Average Average | Additional | Lbs. CHO
(Lbs. in Food per 100 — — (Edible Product) Lbs. Lbs. CHO | Lbs. Prot. | Equivalent
Lbs. Live Wt.)® ‘ Total - — Protein | Equivalent| Produced | Produced
— [.bs. T.D.N. | CHO | Produced | Produced per per
Live CHO® Feed |(Includes Equiva- per per 100 Lbs. | 100 Lbs.
Wt. ['_.l'ini‘-.'.-_l- for | Dow Protein lent | 100 Lbs. ‘ 100 Lbs. | Additional | Additional
(Lbs.) Protein Fat lent | Pig® Req.)4 (Lbs.) (Lbs.) T.D.N. T.DNG | I'."D.N, T.D.N.
4() 8.70 9.0 29.0 T 2Hy | 190 5.0 3025 2.0 16.1 >
80 8.20 16.0 44 .2 177 .8 302 8.1 54 .3 AN 18.0 2.8 21.2 B
120 ; | 7.80 2%2.0 59 .6 332.8 426 10.9 | 90.4 ‘ 2.8 21.2 2.3 29 .1 e
160. .. 7.30 29 .6 | 73.9 498 .1 58 | 13.2 || 1371 2.4 24 .6 1.8 35.4 7
190 7 00 345 | 84.6 (6326 GO0 14 8 179.6 | 2.2 27 .0 1.5 30 4 —
210. .. 6.80 | 37.0 | 90 723.9 | 739 15.8 | 208.1 2.1 28 .2 1.3 39 .0 =
230 5.5 39 .0 94 .3 817.4 814 16.0 235 .8 2.0 29.0 1.0 36.9 o
2351 ) 6. 30 40 .5 97 .4 913.1 890 17.3 262 .4 1.9 29.5 0.9 35.0
270... 6.05 | 41.; 99 .9 1.012.1 970 A 288.0 1.8 29 8 Q:7 328
290 5.80 | 42.7 101.9 1,114.1 1,051 18.4 314 .4 1y yf) 29 .9 0.0 51.8
310 .95 43.0 102.3 1,218.6 1,135 18.7 336.0 | L O 29.0 U.4 25.7

|
| _ | '_ | i

s Based on data presented 1n Proximate Compasition of American Food Materials. U.S.D.A. Circular No. 549; Food and Life, Yearbook of
Agriculture, 1939, p. 458; and unpublished data from Bureau of Agricultural Economics, U. S. Department of Agriculture. Offal
3'1.*_-_!-'_{4 were assumed to add 0.55 Ibs. of protein per 100 pounds live weight (at all weights). Yields have been directly calculated for
weights of 190 Ibs., 230 Ibs., and 270 lbs., and have been interpolated for the other weights.

b1 Ib. protein = 1 lb. CHO equivalent; 1 Ib. fat = 2.25 lbs. CHO equivalent.
~ “Based on data from Robert Menze, Applications of the Law of Diminishing Returns to the Production of Hogs, unpublished Master’s
[‘hesis, lowa State College, 1941, page 81.




d Requirements for the sow are estimated from John H. Sitterley, Feed Consumed by Lwestock, Ohio State University, Extension
Bul. No. 203, page 46. These requirements for one year were as follows:

Lbs. BN
Corn . 1,466 1,173
Oats 203 142
Other concentrates 57 15
Supplement 114 RG
Total 1.446
It was assumed that the sow was fed for 8 months and that there were 6 pigs in the litter. Hence, sow requirements= 1,446 X 2/3 x

1,6 = 160 lbs. T.D.N. per pig

¢ It was assumed that the sow gained 135 lbs, or 22 lbs, per pig. Composition ol this gain was assumed to be 7 per cent protein
and 35 per cent fat. If the composition of the sow gain was assumed to be 5 per cent protein and 45 per cent fat, the average return
for a 230 Ib. hog would be 2.0 Ibs. protein and 29.5 |bs. carbohydrate equivalent per 100 lbs, of T.D.N

-
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TABLE 4
Data RELATING TO EfFFicieNncy oF BEEF CATTLE As CONVERTERS OF FEED INTO
EpieLe PROTEIN AND CARBOHYDRATE EQUIVALENT

| | Average Lbs. Nu-
| trients Produced
| Composition of Animal Nutrients Total Nutrients yer 100 Lbs.
* I

& P I : -y — .
(Lbs. in Food per 100 Produced Produced I'otal Digestible

Lbs. Live Wt.)® by Animal (Lbs.) (Edible Product) Nutrients
_— — | —1 Total || Lbs. —_— - in the Feed
Live - ‘ CHO CHO | Digestible | Pork | CHO -
Weight | Equiva- | Protein | Equiv. | Nutrients Pro- Equiv, CHO
(Lbs.) Protein Fat lent® (Lbs.) (Lbs.)" | Required® duced? Protein | (Lbs.)? | Protein | Equiv.” i
Calves | | | S
400 00 | 6.0 | 22.5 . I T T
800. . . 8.6 | 13.0 | 37.8 32.8 | 212 | 25200 | 60 36.7 268 1.5 10.6 =
Yearlings | | -
650. 8.8 7.3 | 25.2 1 | | | %
1000 8.3 14,0/ | 39.8 25.8 234 2730 70 50 .4 300 | 1.1 11.0
2-yr. olds
850 8.6 8.5 | 27.7 | _ |
1100. | 8.1 15.:0 41.9 16.0 62 20.0 247 0.9 11.0

» Based on data presented in Chatfield and Adams,

226 2250 ‘

Proximate Composition of American Food Materials, U.S.D.A., Cir. No. 549. In

was assumed that feeder calves would have the same composition as common cattle, yearling feeders the same composition as high
common, and 2-vear-olds the composition of low medium slaughter cattle. The slaughter grade was considered to be good with an
adjustment for weight, If cattle were fed to choice grade by feeding longer, protein returns would have been reduced appreciably,
while energy returns would increase. If cattle were fed to lighter weights and to medium grade, protein returns would be higher
and energy returns lower. It should be noted that the composition of the animal is subject to considerable variation.

b Protein is given a weight of one; fat a weight of 2.25.



¢ There is considerable variation in the feed requirements, exclusive of pasture, for gains on the different weights of feeder cattle.
The figures used here are largely based on publications by the U. S.D.A. and state colle ges A study of more than 100,000 cattle for
the years 1919-23 indicated the following relationships in feed requirement per.cwt. of gain for the three classifications of feeder cattle

used in the table,

Feed Units of Feed Units of I'eed Units ol Total
Concentrates Dry Roughage Silage Feed Units I
Calves : 682 110 65 857 725
Yearlings (691 138 173 1,002 880
2-year-olds., . . 841 151 168 1,160 1,015
= -~
(Source: R. H. Wilcox, et al., Costs and Methods of Fattening Beef Cattle in the Corn Belt, 1919-23, U.S.D A, Tech. Bul. No. 23, page 45.) <
R. D. Jennings estimates that in addition to the usual 5tlp])|1f'ﬂ of roughages 1t requires the tn[[m.nnu quantities of concentrates 0
for 100 Ibs. of gain: calves, 575; vearlings, 685; and 2-year-olds, 750 |bs. If the 1:;111__h¢11:: s, except pasture, are added to these ficure :. ‘,
the following approximate amounts of total digestible nutrients are iHIHIIC’L] calves, 670; yearlings, 790; 2-year-olds, 880, (R. ] —_
Jennings, Feed f.r;rmm;x!.rm by Lwestock 71970-41, U.S.D.A., Cir. No. pp. 56-57.) —
A summary of 75 feeding trials at Corn Belt experiment stations mdlmm the following r:'quin ments Ituldl cigestible nutrients) B
for 100 lbs. of gain: calves, 540; yearlings, 650; and 2-year-olds, 780. ( John H. Sitterly, Feed Consumed by Livestock, Ohio State College,
Extension Bul. 203, p. ]’~ ) A comparable series of studies reported by Morrison indicates the following requirements—510, 665,
and 735, It 1s to be antic Ip..i!ul that feed requirements would be lower under experimental than farm conditions. Two reasons are
apparent, First, the experiment stations usually have better quality calves and probably use superior rations. Second, and perhaps
more important, farm records are usually based on purchase weights and sale weights, while the experimental results are usually on
the basis of weights at the feed lot. This factor alone increases feed costs under farm conditions by 10 to 20 per cent as the feeder
cattle will shrink from 3 to 7 per cent and the finished cattle from 2 to 6 g'-{*n' cent.,
The feed requirements in total digestible nutrients used in this table per 100 lbs. gain are: calves, 630; yearlings, 780; 2-year-olds,
900. These are .15);:11:\.1;:1;11{*1 15 per cent higher than the experimental results and about 15 to 20 per cent less than extensive study
of farm feeding requirements referred to above. The requirements are similar to those calculated from the data presented by Jennings,
9 Based on the assumption that on the average 21 Ibs. of Fain are » produced by hogs following grain-fed cattle per 100 Ibs. of gain
by the cattle. Calves produce less (15 Ibs.), vearlings about the average (20 Ibs.), and 2-year-olds more than the average (25 lbs.)
Hog composition was on the basis of 230 Ibs. at ume of marketing. ' r
- 1
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given consideration in the feed requirements
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s CONVERTERS OF FEED INTO
AND CARBOHYDRATE EQUIVALENT

.-\linl!ltln'rml
[.bs.
Protein
Returned
pet 100 1.bs
Additional
. D.N

Cir. No. 549,

Additional
Lbs. CHO

Equivalent”
Returned

per 100 |.bs.

Addittonal

T DN,

10}, 5
5.4
4.6
O

by Annin and HMpm, lIniversitv of Wis-

DatA PErTAINING TO ErFiciency oF CHickeNs (Propucing Eces) as CONVERTERS OF FEED

Protein

INTO EDIBLE

( lmnpnxinr:ru of Product®

(Lbs. in Food per 100 Lbs.

Marketable Product)

Fat
4 10 2
' 10.2
4 10 .2

CHO

Equivalent®

35.0
35 0

35.0

ProTEIN AND CARBOHYDRATE

L.bs.

[.D.N
R f-quir-vri"

8 4
59.06
59 6

Average
I.l':'é
Protein
Returned
From Eggs
per 100 Lbs

[.D.N.

9
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Average
Lbs. CHO
Equivalent!
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From Eggs
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[.D.N
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). 8
7.0
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T.D.N.!
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s
%17

Av. LLbs

CHO Equiv."
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s From Proximate Composition of American Food Materials, U.S.D.A., Circular No. 549
b1 lb. protein = 1 lb. CHO equivalent; 1 Ib. fat = 2.25 lbs. CHO equivalent,

¢ Based on data presented by John H. Sitterley, Feed Consumed by Livestock, Ohio State University, Extension Bul. No. 203, The
requirements were as follows:

162 egps per hen (Hock of 100 hens) 120 eges per hen (Hock of 100 hens)
BT I"D.N [.bs I.ID.N
Corn 2,448 1,958 Corn 2 U55 | 644 5
e g - e -
W heat [ 273 1,018 Wheat 1,042 834 —
> - ] - - '
(ats | 2 398 (Jats | H 271 o)
Mash {211 3,309 Mash + 016 S e o
<
6,843 5,962 =
ot
[hese figures include maintenance of the flock at 100 hens. It was assumed that hens producing B doz. eggs per year consumed the
same amount of feed as did hens producing 120 eggs per vyear
¢ Supplementary meat yields are computed as follows
L2 f‘khbrt.ill{‘_q. rate of flock = 21 per cent per yveai
bl Average weight of birds = 5 lbs
c) Of 100 hens in Hock at beginning of yvear, 60 are !r'EJLh'f'Ll by the end of the vear.,
(d) Hence. 45 birds are edible
¢) Meat vield = 45 X 5 = 225 |bs. meat or 25.0 lbs. protein and 60.0 lbs. CHO equivalent from 100-hen flock.
() Hence. Ml!rFJJt'Hu'llE.uk meat vield 1s 0.4 lbs. protein and 0.9 Ibs. fat per 100 Ibs I'"D.N. in high }lllrtim ing Hocks, and (.42
Ibs. protein and 1.0 lbs. tat per 100 Ibs, T.D.N. in low and medium Hocks
fJ-I
—
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Annual
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TABLE 7

Data RELATING TO EffFicieEncy ofF Dary Cows as CoNVERTERS OF FEED INTO
EpierE PROTEIN AND CARBOHYDRATE EQUIVALENT

Composition of Food

(Lbs. Nutrient pe
100 Lbs. Milk)»

Protein [".'-IT

Milk used in whole milk products

1.0000
5. 000)
a.000

1
3

3

5 3.9
5 5.9
5 3.9

-

CHO?”

D D B

Current

Milk used in Butter, skim milk fed to hogs

4000
G000
2.000

312 1b. b.f.

156 |b. b.f 3 0
234 |b. b.1. 3.0

)

-

o 00 00

8
B
e

).N. Consumedcd

Nutrients
[-’I{'l{ilh I"'TI

Produc- (in Milk)

tion In- Re-

cluding | place- CHO
Cow ment Equiva-

Mainte- of Protein lent?

nance’ Herd? l'otal (Lbs.) I.bs. )
3.480 507 4 077 ] 40) (AR
3 780 59 4.377 210 1.032
4 400 507 4.997 280) 1.376
3,480 59 4.077 351
3,780 597 4 37 526
4.400) 507 4.997 102

" Based on data presented in Proximate Compositio

¥ -h" K

American Food .1;:.’!.*‘.!:.-:."'1., l :"\I]'\.ﬁ Ciar
b1 Ib. protein = 1 Ib. CHO equivalent; 1 Ib. fat = 2.25 lbs. CHO equivalent.
¢ These feed requiments were estimated from linear regression fitted to the following data obtained from John H. Sitterley, Feed
Consumed by Liwestock, Ohio State University Extension Bul. No. 203, page 31. The requirements given for one year at different levels
of milk production (in total pounds per cow) are as follows:

Nutrients Pro-
duced Including
Supplementary
( Itjit'lil Ptf'u'itll_ L)

Meat
and
Meat Milk
and CHO
Milk Equiva-
Proteins lent”
'l.h!-: 'I,llh
161 41
231 1.085
301 1,429
4()! G535
50) 0G4
59 ]1_)141
No. 549.

Av.
CHO
Av, Equiva-
Protein lent®
Pro- Pro-
duced duced
per per
100 Lbs, | 100 Lbs.
[.D.N [.ID.N.
Y 4 18 2
5.3 24 8
G0 28 6
1 .0 16 .0
L 22 .1
.2 25 .2

-
=

XIANYIddV



Annual Milk Production per Cow

Kind of Feed 4,048 Lbs. 5,600 Lbs. | 6,664 Lbs. 7,761 Lbs. 8,626 Lbs. ‘ 10,101 Lbs.
Feed | T.D.N. Feed ["D.N. Feed I'D.N. Feed | T.D.N. Feed L. ID.N: ‘ Feed I.D.N.

Silage 5.100 765 5.400 810 5,300 | 795

5.400 810 5,500 825 5,500 825

Hay 2.500 1.250 2.280 1,140 2.300 1,150 2,560 1,280 2,410 ‘ 1.205 2.460 1,230
Stover 360 180 350 175 420) 210 390 195 350 | 175 270 135
Concentrates 1,660 1,328 2,040 1,632 2,180 1,744 | 2.660 2,128 2,920 | 2.336 3.370 2.696
[ otal 3,523 3. 757 | 3,899 | 4.413 4,541 4,880

d A |fp|au ment rate of 21.6 per cent is used. This is derived by taking the total number of dairy heifers 1 to 2 years old as a
percentage of the total number of milk cows over 2 years old. Total digestible nutrient requirements for the heifer up to 24 months
ﬂ'rf' estimated from John H. Sitterley, Feed Consumed by Livestock, Ohio State University, Extension Bul. No. 203, page 38, as being

765. These requirements are slightly lower than those given in He ‘nry B. Morrison, Fre ds and Feeding, 20th Llim(m page 616.

¢ It was assumed that the dairy cow herd produces 100 Ibs, of dressed beef carcass (common rflcuifi and 32 lbs. of dressed veal
carcass annually per milk cow. This is equivalent to 21 Ibs. protein and 53 lbs, CHO equivalent.

"In addition to the beef and veal produced by the dairy cow, a further correction is made for the value of skim milk used in hog
feeding. 100 lbs. skim milk or buttermilk is cequivalent to 30 lbs. corn or 24 lbs. T.D.N., although 1n cases of protein-deficient rations,

the value is higher. It is assumed that the hogs will be sold at 210 Ibs. The protein and CHO cqmudl{*m added was derived as follows:

NIAUNAddYV

Level of Milk | Skim Milk and CHO

Production Buttermilk Produced "D.N Protein Equivalent |
f I.bs. [.bs. [.bs. L bs, I.bs. '
4000, .. 3,800 | 892 19 249 |

6.000. .. .. 5,700 1,368 29 385

8,000, . 7,600 . 1,824 | 38 506

o
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APPENDIX b3

TABLE 9
PER ACrRE FAT YIELDs FroMm Dairy Cows. Soveeans. anp Hoas 1
Four Corn BELT STATES"

Returns per Acre ol l.and

Direct Fat Returns [otal Fat Returns
['I'l-TTt i'_"l:n]: 01 [.H!'h[ui l-. ]11! hlcilll';-: “ll!lli | 0TI
Source of Fat' [.bs. By-product Feeds)d (Lbs.)
Dairy cows (butterfat B7¢ 1301
Sovbeans 1 8L} 31
Hogs . . . 218¢ 222

‘ Throughout this analysis the terms *‘fats”” and *‘oils’’ have been utilized as
If they were interchangeable. “Fats” differ from “oils’ merely in their solidarity
or hiquidity at various temperatures—or in the degree to which they are satu-
rated with hydrogen. The various fats differ further, however, in the de gree Lo
which they contain certain elements soluble in fat

T'he comparisons in this table consider only relative returns of fat and ignore
the other nutrients produced jointly with the fat. Thus these COmMPpAarisons are
strictly valid only on the assumption that the commodity is produced solely fos
the fat.

" Flaxseed is also grown fairly extensively in the north central states. although
a relatively small proportion of the total output of linseed oil is converted into
tood products for domestic consumption. On the basis of average vields for the
United States for the period 1937-41, an acre of flaxseed yielded an average of
178 lbs, of fat. excluding the indirect fat returns from feeding the oil meal to
hogs. 1 these indirect returns are also considered, the total fat vield averaged
248 |Ibs. per acre.

¢ Based on average vields in lowa, Illinois, Indiana, and Ohio for the 5 vears.
1937—-41.

“ Total fat returns include the fat obtained directly from the crop or live-
stock and the fat returned if the tr*_-.'—[H':}:tll*'l feeds are fed to hoes

* Assumes a cow producing 6,000 lbs. of 3.9 per cent milk or 234 lbs. of butter-
tat annually. Ration assumed was based on data in table 7, and included
5,400 lbs. silage, 2,200 Ibs. hay, 2,100 Ibs, concentrates, plus 16 per cent addi-
tional for herd maintenance. The production ol these feeds (which excluded
pasture) required 2.7 acres of land.

' _-Hx'fr';l}:{r *_..'irld aof 20 bu per acre Sovbeans average 15 per cent extractable
fat.

“ Assumes hog is marketed at 230 Ibs. live weight. Feed requirements include
maintenance of the sow, Fat returns also include those of the sow. Total feed
consumption was based on data presented in table 3 and was assumed to be
950 lbs. of corn and 70 lbs. of soybean oil meal. This feed would require .44
acres of land, exclusive of pasture

8 It was assumed that the skim milk by-product @l the butterfat would pPro-
duce 38 lbs. of fat if fed to hogs. An additional 5 lbs. of fat is produced from the
average of 100 |bs. of common beef carcass and 32 1bs. of veal produced annually.

1 20 bushels of sovbeans vields 960 lbs. of sovbean ol meal. When fed to
hogs this would return 137 lbs. of fat, assuming a pound of soybean oil meal is
cquivalent to 1.75 Ibs. of corn. (See R. D. Jennings, Feed Consumption by Livestock,
1910-74, U.S.D.A., Circular No. 670. table 8

' Assumes 3 Ibs. of tankage is yielded from a 230-1b. hog. When fed to hogs
a pound ol tankage was assumed equivalent to 2 Ibs. of corn. (See Jennings,
|||f.|||'.'
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PAMPHLET BINDERS

This is No. 1523
also carried In stock in the following sizes

HIGH WIDE THICKHESE HiGH WD THICKNESS
1523 § foches 7 lnches 3§ Inch [1529 52 inches 10 lnshes 14 imch
1524 10 % 3§ = - B30 12 4 9l “ "
1525 9 8§ = a 1952 13 “ 10 ® e
1528 'ﬁ uoong " s 4 v - e
1587 193¢ = 735 © - 1934 18 = 12 ~ ‘e
1528 11 « g = “

Other sizes made to order.
MANUFPACTURED By

LIBRARY BUREAU

Division of REMINGTON RAND INC,
Library suppliss of all Xinds







