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FORE\\'ORD 

The puhlication of Pamphlet o. 5 under the title " Putting 
D airyin{{ on a \Var Footinrs" in M arch, 1943, ,,as follo,ved b, 
protests on the part of certain <lair), and farn1 groups. I{C'prc:·­
sentatives of these groups ur{{ed: 

a. That some of the statements n1ade 1n the pamphlet ,\·ere 
incorrect in ,, hole or in part or ,, ere inadequatel, 
documented through reference to source material. 

b. That certain statements \\·ere a1nbiguous or at least ,, ere 
subject to misinterpretation. 

c. That some topics ,vere amplified in the discussion quite 
beyond that needed to establish the main thC's1s of the , 

publication. The topics particularly criticized as over­
amplified or not pertinent ,vere: those concernin~ sani­
tary regulations as trade barriers, the con1petitive rela­
tionships of oleomar{{arine and butter, and the efficac, 
of taxation as a 1neans of preventinis misbranding and 
fraud. I t ,,·as urged that a disservice ,vas rendered to the 
dairy industry by discussion of the comparative nutritive 
values of oleomargarine and butter and the significance 
of state taxes as trade barriers. 

Freedom on the part of the members of a research stafl 
such as that of an agricultural experiment station to publi'>h 
their findings is axiomatic. \\'hen publication is re~ularly or 
officially sponsored by the station, the manuscripts are re­
vievved 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 ,vith real regard to objectivity and 
,vithout bias, and that the presentation be reasonably ade­
quate from an educational standpoint. 

'· Putting Dairyin{{ on a \Var Footing" deals ,vith 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 the-,e 
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U~fM AR\ ' 1 

T his study is a revie\\· of prospecti\·e supplies and den1ands 
for dairy products in 1944 tog-ether \•:ith an appraisal of 
some of the national policies v,hich could be follo\,·cd in 
meeting the problems g-ro,ving out of the <lair) situation 

1. T he amounts of dairy products required in 1944 for 
lend lease, for the militar\ forces, and for feeding liberated 
countries, plus the quantities,, hich consu1ncrs ,, ill be ,,·illing 
to purchase at ceiling prices, arc expected to be considerabl\ 
greater than the quantities produced. Demands for n1ilk 
for all uses may agg;ree,ate 140 billion pounds or rnorc. ~I ilk 
production for all uses is expected to be about 115 billion 
pounds. 

2. Although there have been and \\ ill be shortages of 
nearly all dairy products in so1ne areas, supplies of butte1, 
cheese, evaporated milk, and dried ski1n milk are likely to 
be proportionately furthest belo\v demands. 

3. Because of the high nutritive value an<l relativelv lo,, 
resource costs of \\ hole milk and milk products utili?in~ 
jointly or separately all of the milk solids, efforts should be 
made to stimulate increased production of rntlk in areas 
\,·here all of the milk solids can feasibl\ be n1ade available 

' 
for human consu1nption. I ncreased production of rnilk for 
such uses can be most easily encouraged b) increasin~ the 
returns ,vhich farmers receive for \vhole milk. Ordina1 ilv, , 

such encouragement could be offered by 1ncrcasin~ the prices 
for milk. Ho\vever, g;iven the existin~ econon1ic and political 
frame\vork ,vi thin , .. hich the , .. ·ar ccono1ny is f unction1ng, 
the payment of subsidies may offer a rnorc practical alterna­
tive than \\'Ould increased milk prices. 

1 This proJect is based on studies carried on under ProJcct 818 of the .\gn­
cultural Experiment Station, Iowa State College 1 hese studies were aided by 
a grant from the Division of the Social Sciences of the Rockefeller roundat:on, 

ew York. 
Acknowledgments of the professional contributions made by ind1v1duals 

appear at the end. 
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4. .\ net addition to the nation's food supply could be 
achic\ed at relatively lo,, costs if l,1rger quc1ntities of the 
non-fat rnilk solids no,,· being fed to livestock could be di­
\·crted into human consu1nption. rf he 111ost feasible n1ethod 
for obtaining such food 1s through increasing the production 
of dried skin1 1nilk. Inc. r c cl'-Cd production of d1 ied ski1n 1nilk 

can be encourae;ed by: 

a Increasing the prices for dried skin1 1nilk or by payin{; 
"ubsid1c-. to milk producers to increase their returns 
from selling \,·hole 1nilk rather than crcan1. 

b. Pa, ing sub-.idies to rnilk producers for adjusting their 
production n1e(hocls and sccurin~ cquiprnent so that 
they can produce ,, hole- 1nilk acccptaule for the rnanu­

facture of dried skin1 1nilk . . 
c. Indicating (O farmers the ,, a, s in ,, hich the a1nounts , 

of c;kim n1ilk fed to li, estock rni~ht be reduced. 

S. f., en though steps are tc1ken to get additional milk 
produced for products utilizing all of the 111ilk solids. and 
greater amounts of non-fat milk solids arc diverted into 
human consumpllon. there ,,•ill still be shorta~es of so1nc 
<lair,· products \ dditional butter could be provided ,,·ithout 
increasing th< total output of 1nilk or dcc1 casing the total 
production of other dairy product, if the fat content of butter 
,,as lo,,ered or if the butterfat content of such products as 
fluid milk. evaporated and condensed n1ilk. dried \\ hole milk. 
and chee-.e ,,·a, reduced and the butterfat thus extracted \\'as 
di,·erted into butter \nothcr alternative ,,·hich could also be 
cmplo) ed to minimize any ad\ ersc effects of these expected 
shorta~e, upon the general level of nutrition and rnorale is 
the provision of additional quantities of acceptable lo,,·-co t 

alternative foodc;;. 
6. 'fhe pro,·ision of satisfactory alternative foods to make 

11p for shorta~es of fluid milk. cheese. c, aporated milk, and 
dried n1ilk probabl, ,,ould prove cxtrcn1el) diflicult. ,\1-
though , a1 io11s combinations of food s are atisfactor, as nu­
tritional ,ub,titutc~. fe,,· are likel) to be high}, acceptable 
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in the diets of man, consumers. Furni..,h1ng consumers '"i th 
an alternat1, e fat spread to make up for an, shortage of 
butter mav be less difficult .\! though there are man, fats 

' 
\\·hich could be substituted for butter. the 1nost gencrall, 
acceptable fat spread nO\\' available 1s oleon1argar1nc 'I he 
increasing reliance of our population upon such foods as 
bread, the complementarit, ,, 1th bread of fat -.preads, c1nd 
the possibilit) that consumer, 1na, prefer 1na1ntenancc of 
the usual butterfat content 1n other da1r) products r<lther 
than 1nore butter arc among the factors ,, hich bring- up for 
critical re-examination the ,, hole s, <;ten1 of rc-;trictions th,ll 
have been placed upon the n1c1nuf ac ture and sale of oleo­
margarine. 

~ Equitable d1str1but1on of existing supplies of <lair: 
products is necessar, to n1ax1m121ng both health and rnorale. 
( '.onsumc-r rationing of butter, chec<.;e, and e, aporatcd milk 
in a e;roup of foods including meats and fat<; and oils has 
been in effect for some time Lin1itat1ons on the quantiuc-s 
of fluid milk ,vh1ch might be sold ha, e also been established 
in many of the larger cities uch hm1tat1ons have been in­
voked in manv markets to di, ere rndk a\\'a\ from fluid use , 

and into manufactured da1r, products. Cnles,; all of the milk 
solids from the milk thus diverted are made available for 
human consumption, such limitations do not c1ppear desirable 

8. Limiting fluid milk consumption b: 1n,·ok1ng limita­
tions upon the ,;ales of distributors 1s a procedure in, ol, 1ng 
fe,ver administrative complexities than ,, ould point rat1on­
in({. The general le, el of fluid milk consun1pt1on is relat1, el, 
high in the areas v,here such lnnitat1ons ha\ e been invoked. 
There have been fc,\ sizeable reductions 111 supplies to dis­
tribute among individual consumers. 

Ho,vever, 1f natiOD\\'ide fluid milk rationing 1s undertaken 
or if lar~e reduction,; in consumption are necessar, 1n the 
areas ,vhere milk sales are DO\\' limited, r at1oning of 1111lk 
in a manner similar to that by \\'hirh meats, fats, ancl oils, 
and some other foods are rationed, i,; like!, to prove most 
equitable. Fluid milk, fluid cream, and evaporated 1nilk 
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This pamphlet is an anal\ sis of ,on1c altcrnat1vc solution-; 
to problems arising; because, during the ,, ar period, the 
a, ailable supplies of milk and da1r, products ,, ill be less than 
the demands Because of their irnportancc 1n the hu111an dirt, 
careful stud\ i'> desirable to anal\ zc ho,\ best to put produc -
tion. distribution, and con"umptton of da1r) pt oduct-; on tl 

\\ ar footing;. 

1Iilk ic; recogn11ed as one of man's n1ost useful and sat1s­
factor, foods. The nutn tJonal value of milk rc,t-; on sc, c r al , 

bases. I ts proteins arc of high quaht\; 1t contain, rclatl\ cl) 
lare;e amounts of calcium as ,,·ell as '-<'' era! of the other 
minerals essential to heal th, and 1 t 1s also c1 -;ourc e of 1nan, of 
the ,1tamins vitamin.\, ribofl.a,1n, and thia1n1n being pres­
ent in relative!) large quant1t1es }.filk al,o contains fat and 
carbohydrate T hese nutritive characteristics ha,c g1,rn cla1r, 
products a prominent place 1n the '-C\ en group'- of bcls1c 
foods recommended by the United \tatrs Dcpart1ncnt of 
. .<:\.e;riculture as foods ,vhich should be included dail, 111 the 
diet for the maintenance of opt1n1al health dnd , 1gor 1 

:\!"utritionists suggest that ,, herever feasible each child should 
consume at least one quart of milk and each adult one pint 
of milk dail1 . 

T he \\'ar has emphasized the need for 1nilk and its product-; 
I t is believed that fe,\ other foods contribute as rnuch to 
both human nutrition and civilian morale. Important change, 
have' occurred during the last three vears in both tfH.' con­
sumption and production of <lair\ products .. \ bout one-fifth 
of the total milk products (in terms of \\·hole milk equ1\'alenl) 

1 1 he seven groups of basic foods, as recornrnenckd bv the L' S DepartnH'nt 
of Agriculture are (1 l green and yellow vegetables, (2) oranges, ton1ato(·s, 
grapefruit: (3) potatoes and ocher vegetables and fruits; ( 4) rnilk and rntlk 
products; (5) meat, poultry, fish, or eggs; (61 bread, flour, and cereals; (~J butter 
and fortified oleomargannc 

I 7 J 



8 \\'.-'\RTI~1E F.\R~1 .\~D FOOD POLIC:\· 

has been ~oing to the militar) agcncic,, lend-lease, and 
other non-civilian uses. I t seems \ ery like 1, that C:'\~R i\2 

'"ill dra,v upon the Cnited . tates for n1ilk and n1dk products. 
C:ivilian demands for dairy product-, have increased, pri­
marily because of a substantial increase in per capita income . 
. tudies of consurnption patterns indicate that a,·erag;e indi­
vidual consumption of n1ost dair1 product'> ,·aries directly 
\\ith per capita inco1nc. C:i,·ilian incomes available for ex­
penditure on consumer-;' goods aggregated about 40 per cent 

~reater in 1943 than in 1941. 3 

'"f o meet certain problern-., arising; f ro111 shortages1 of dair) 
products, butter, cheese, and e\ aporated 111ilk are being ra­
tioned to consumers. . ales of fluid n1ilk and cream have 
been or are to be limited in many area" Ice crcan1 production 
has been curtailed, and the butterfat content of fluid cream 
has been limited to a maximun1 of 18 per cent. . pecial at­
tempts are being n1ade to 1naintai11 or expand the production 
of milk by such means as the pay111cnt of subsidies on milk 
and butterfat, defern1en t of f arn1 ,\·orker, fron1 mili tarv serv-, 

ice, and the provision of equipn1ent and 1naterials needed to 
increase the production of dried skirn milk. 

In spite of the \·arious measures that ha, e been adopted, 
shortages of dairy products are occurrin~ frequent!,. There 
have been local shortag;e, of fluid 111ilk, particularly in in­
dustrial areas. Butter has not al,vays been available to pro­
spective buyers in consu1nine, centers di"tant from the primar1 
production areas. :t\1an1 consumers have been unable to 
purchase cheddar and certain other types of chee-;e. Dried 
skim milk production has not kept pace \\ ith the demand. 
Total domestic 1nilk production in 1943 '"as about 118 bil-

2 United 'ations Relief and Rehabilitation Authont\. 
3 See Sune_y of Current BuszneJs, U. S. Dept of Commerce, Bureau of Foreign 

and Domestic Cornmerce, December, 1943. 
4 The term "shortage" as used in this analysis refers to the difference be­

tween the aggregate amounts of a commoditv ,vh1ch 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 arc 
increased a ''shortage'' may become smaller (there being no change in supplies, 
consumers' incomes or other pnces), since the amounts ""hich consumers are 
willing to buy vary inversely with price. 
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lion pounds. 5 This is estimated to be approximately 18 per 
cent short of the total amount \\·hich \vould have been taken 
from the market at prices prevailing during the year. 

Consumer demand for various dairy products probably 
\vill continue at least as great and possibly g;reater during 
1944 than in 1943. 11ilitary needs are likely to be as large 
or larger in 1944 than they ,vere in 1943. Lend-lease require­
ments, coupled \\'ith demands of U IRR.\ for feeding the 
peoples of occupied countries, probably \vill 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 ,vhich civilian consumers 
probably ,,·ill ,vish to purchase at established prices-,vill 
be about as indicated in table 1. 

TABLE I 
EXPECTED SuPPLlES AND DEMAr-.os FOR \' AR1ous DAIRY PRooucTS, 1944 

Expected Expected Expected 
Demand" Suppliesb Deficit 
( .t\1illions (:t'vfillions (Millions 

Product of Lbs ) of Lbs.) of Lbs. ) 

Fluid milk and cream 
(whole milk equivalent) ..... .. 57,000 53,000 4,000 

Butter 2,600 2,000 600 
Cheese ... .. 1,400 980 420 
Condensed and evaporated milk 4,000 3,300 700 
I ce cream ... 7,000 5,000 2,000 
D ried whole milk . . .. . ... . ... 130 130 0 
Dried skim milk . 1,100 525 575 
All milk and milk products 

(½'hole milk equivalent) 145,000 120,000 25,000 

a 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 changes in the amount 
and distribution of income available for expenditure on food. 

b Estimated from unpublished data prepared by the War Food Adminis­
tration and the Bureau of Agricultural Economics, U. S Department of Agri­
culture. 

6 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, G. S. Department of Agriculture, and the v\'ar Food Administra­
tion. 
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Official esti1nates indicate that 1nilk production in 1944 
for the nation as a \\ hole probably \\·ill not exceed that of 
1943 and ma) be about 4 billion pounds less than it ,, as in 
1942. (See table 2 ) I f thi'> prcdic tio11 1s a 1 eliablc one, the 
difference bct,\·een the cc;;timatcd total dc1nand for milk dur­
ing 1944 and the amount \\·hich \\ 111 be available to consumers 

f\BL[ 2 
~ i n K PRoocc110:-1 o:s: FAR\lS 1--: THE U .--:1 rFo '->1 .\ n s, 1935 44 

Year 

1944 (expected). 
1943 
1942. 
1941 . 
1940. 
1939 . 
1938 . 
1937 .. 
1936 
1935 

Total Production" Production per Capita 
(Billions of Pounds ) ( Pounds) 

l 15 
118 
l I <J 
115 
1 1 l 
109 
107 
103 
103 
101 

841 
872 
888 
867 
844 
836 
827 
802 
807 
796 

"Data are compiled from Ag11cultural Statrst zcs, L S l)cpartmcnt of Agri­
culture, 1941, table 579, 1942, table 600; and Th~ Datr}' ~ t•,atzon, L 5 Depart­
ment of Agriculture, Sept., 1943. 

\\'ill be about 30 billion pounds. l{.efe1 to table 1.) The man­
ner in ,,·hich this deficit,, ill be distributed a1nong the ,·arious 
dair) products is extreme!) difficult to forecast. since it ,,·ill 
depend primarilv upon the ,·arious price and rationing poli­

cies ,, hich arc follo,,·ed . 
. uch policies arc subject to change and cannot be accuratelv 

forecac;;ted. H o,,·ever, it is likely that the gaps bet,\'een ex­
pected demands and available supplies ,, ill be proport1on­
atelv greatest for dried skim 1nilk. cheese. ice cream. butter. 

and fluid cream ( sec table 1) . 
The magnitude of these prospective gaps bct,vecn den1ands 

and supplies may appear to be disturbing. Ho,\·evcr. there 
are adjustments in production and consumption of milk and 
1nilk products ,\·hich can minim17e any adverse effects \\'hich 
such -;hortages may have upon the health or morale of con-

sumers. 

II 
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Any effective program designed to cope vvith this problem 
,vill have numerous and intricate ramifications. The adjust­
ments are national in scope. 1ilk production is not confined 
to a homogeneous area. Production conditions bet,\·een far1ns 
are often quite diverse. Thousands of dairy farmers, proces­
sors, and distributors ,vould be affected by any action pro­
gram to stimulate given production and consumption pat­
terns; their acceptance and cooperation are essential if the 
program is to succeed. Furthermore, consumers' interests 
must also be considered. These conditions render a simple 
analysis extremely difficult. 

The follo,ving pages present an analysis of various alterna­
tive courses of action ,vhich might be taken to encourage the 
kinds of production and consumption ,vhich appear most 
desirable, given the frame,vork ,vithin \\'hich the nation's 
economic organization is likely to function during the \\'ar. 



I 

II. \\.\RTI~1E . ..\DJUS'fr-,.1[,:\'1~ I~ THE 
ou·rpuT or D1\IR\T PRODuC r~ 

Adjustments ,vhich could be n1adc in the production of 
<lair) products fall essentially into t,, o c~tegorics: ( 1) increas­
ing the production of milk for all us~s. and (2) shifting the 
use of the milk that is produced. .\dJust111ents of the first 
kind ,vould make it possible to increase the output of one or 
more products\\ ithout reducing- the output of other products. 
1 faking better use of the milk that 1s produced, ho,\·cver, 
involves a reallocation of the total milk supply or its com­
ponents in terms of the proportions \\ hich go into the various 

products. 

A. Kznds of .4d1ustments T1Thich Could Be Encouraged 

1. Increasing }vfzlk Productzon for .1!! [Tses 

a. The pl~i•sical l1mzts to u:artirne increares in rnilk production. 
The quantit) of milk produced in any g1, en yea1 is the prod­
uct of the number of CO\\'S milked and the average amount 
,vhich each co,v produces. Thus, milk production may be 
increased by increasing the number of co,, s milked or the 
average annual production per co,v. But there- are rather 
definite physical limits to the increases v,;h1ch 1nig;ht be ob­
tained in 1944 in either the number of co,vs n1ilked or average 
production per co,v. 

Increasing the co,v population is normallv a relati,·elv slo,v 
process. About t,, o years usually e-lapse fro1n the time the 
heifer calf is clroppcd until she beg;ins to produce milk .• \ 
large percentage of the heifers is required to maintain the 
co,v population to replace CO\\'S eli1ninated fro1n produc­
tion. Consequently, in 1944 the stepc; that can be taken to 
increase the nu1nber of co,, s milked are limited primarily 
to measures ,vhich \\·ill bri11g into production co,,s ,,·hich 
,vould other,vise not be milked. For example, herds could be 

[12] 
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less se\·erel\ culled, thus 1naintaining some CO\\ s 111 production 
for a longer-than-normal period. or CO\\'S \\ h1ch arc poten­
tially lo,ver- than-a\·erage producers and \\'Ottld other\\ 1sc be 
slaughte1 ed, could be sa,·ed for 1ndk production: or co,vs no,, 
being kept primaril) for beef production could be n1dked. 
1\ bout 10 billion pounds of milk might be added to total 
production in 1944 if all CO\\. s able to produce 2,000 pounds 
or more a \ ear. but \\·hich are not no,,· in production, ,,·ere 
milked. 

BY increasing the a1noun ts of feed - particularly feed 
grains- fed to milk co,,·s. production of rnilk n1ight be in­
creased as much as 25 per cent on .so1nc farms. Increases of 
this magnitude. ho\\·ever. \\Ould require very large increases 
in the grain consurnption of dairy co,,·s. and ,, ould not be 
possible on all farms even though the grain ,,·ere a\·ailablc 
.\ n increase in n11lk production of 5 to 10 pe1 cent (or 6 to 12 
billion pounds) O\'er 194 3 1s probably the n1ax1mum ,,·I11ch 
could be expected from hea\ icr feeding of existing co,, s 

b. The desirabili(i of attaznzng ma\irnurn rnill. outjJZd. 'I hrough 
bringing more CO\\'S into production and feeding dairv CO\\ s 
at heavier rates, milk production could be increased con­
siderably-possibly enough to satisfv expected dernands for 
all <lair) products in 1944. 

Unlimited amounts of fe-ed, labor, and mater1t1ls, ho,,·cvcr, 
,vill not be available. Increased feed intake of CO\\S \,·ould 
have to be primartl) feed grains diverted from use by other 
kinds of livestock. Similar!,, some of the t1dditional labor 
that ,vould be required to increase the output of dairy prod­
ucts is no\, bein~ used in turning out other foods or \\ ar 
materials ,\ n appraisal of the desirability of increasing milk 
production should take into consideration the relative effi­
ciencies of producing given amounts of food nutrients bv 
various alternative means. C~omparisons should dcc1l ,, ith 
(1) the relative efficiencies ,vith \vhich various kinds of live­
stock convert feed into food, and (2) the relative efficiencies 
,vith '"'hich various kinds of livestock convert labor into food. 6 

6 Some data relating to these comparisons are presented in tables 1- 10 in 
the Appendix. 
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As converters of feed into either total food energy or protein 
alone, dairy CO\\'S are highly efficient in comparison ,vith other 
kinds of livestock. The efficiency of milk production is de­
termined by the pattern of its utilization ac; human food. 
Dairy CO\\'S of average productivit, or above \\ hose output is 
consumed as ,vhole rnilk rank hifshest in the efficiency of 
converting feed into protein and rank second onl} to hogs in 
converting feed into total food energy. ~\dditional production 
of milk should be encouraged ,, here humans can consume all 

of its essential ingredients. 
I f only the butterfat is u ed for human consumption and the 

skim milk is fed to hogs, the amount of /Jroteuz made available 
for food from a given amou11t of feed is rclativcl, lo,\' in com­
parison ,vith that made available from some other kinds of 
livestock. The amount of food energJ made available as food, 
ho,vever, is relatively large, falling belo,v only that from hogs 
and that from dairy CO\\S from \\·hich ,vhole milk is utilized.

7 

From a purely economic point of vie,\ it does not seem ,vise 
in times of food shortages, such as no,\' co11fr on t the nation, 
to encourage a marked incrrase in the production of milk, if 
fat is the only portion of the milk solids to be used as food. 
Additions to the pre"ient supply of ani1nal fats can be pro­
duced at lo,ver feed costs if the additional feed required is 
fed to some other kinds of animalc;, particularlv to hogs. Or 
it may be advisable to shift more land fro1n grO\\ 1ng feed to 
the production of oil-bearing seeds. In many cases, an acre 
of land \\'ill produce more fat if used for gr0\\ 1ng oil seed 
crops than if used for gro,\'ing feeds for hve<;tock. ~ 

7 See tables 1 and 2 in the Appendix 
ij Refer to appendix table 9 for some comparisons of fat"' 1elds per acre of land . 
These comparisons of relative efficiencies (sec appendix for more complete 

analysis) can be used in estimating the changes required to effect particular 
changes in production, 1f one is discussing production shifts v. hich are not so 
large that they ,vould alter the a, era~e yields If the production changes \vould 
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 rneaningless 
However, \ .. hen the proportionate increases or decreases in production are 
relatively small, such comparisons can aid in estimating the changes in output 
which will result from such shifts. 

The desirability for n1ak1ng shifts in crop acreages must be evaluated not 
onl) from the standpoint of relative current yields, but one must also consider 

(Continued on p. 15) 
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The amounts of labo1 required to produce gi\ en a1nounts of 
food nutrients bY \·arious alternati\ e n1eclns n1ust also be 
considered in e\ aluating the des1rabiht\ for producing 1norc 
of one food or less of another .\t least p.11 t of the labor used 
in producing sue h crops or kind.:. of li\ es tock as arc l\ pical 
of the Corn Belt could be utilized in producing- another· of 
these kinds of crops or li\ cs tock . 

. \s a con\·erter of labor 111 to protein, the a\·eragc dairy co,v 
is some\, hat more efficient than anv otht·r kind of h,·cstock. 

' 
In terms of labor requirernents per unit of food cnerg) pro­
duced, dairy CO\\ s rank considerably belo\\ hogs. If the 

' 
objecti\·e 1s mini1num average labor rcquiren1ents per unit 
of fat returned, then many plants (soybeans and Aaxseed are 
examples) are n1ore efficient ,ources than anv of the ani1nals.'1 

Care must be exercised in interpreting- '>uch co1nparisons 
of the relati,e efficiencies of kinds of li\ c-;tock or crops, for 
these comparisons do not take into consideration costs of 
processing and marketing- Relative costs to consun1ers of 
nutrients secured from , ar1ous alternat1, e foods arc depend­
ent upon relative prices '"hich consurncrs have to pay for 
these foods .. ome comparisons of amount" of protein obtained 
from selected food sources are indicated in table 3 

It should be pointed out that efficiency in converting­
resourcec; into food 1s but one of the determinants of the 
manner in \vhich these resources .:.hould be used in max1m1z­
ing their contribution to human ,,elfarc .\cccptability of the 
various foods in human dietaries must also be con-;idcred. 
People do not prefer to eat only foods ,, h1ch are --~ood for 
them.'' Food habits arc exceedingly important 1n detcrm1n1ng 

(Footnot~ 8-,ontzmud) 

future yields, i.e., the relative effects of various changes in crop acreages upon 
depletion or erosion of the soil An increase in the acreage of soybeans accom­
panied by a corresponding reduction 1n the acreage of corn will not alter sub­
stantially the rate of soil depiction 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 depletion with the cost~ of rebuilding tht· 
soil. Depletion of the soil during the war mav be justifiable, considering the 
extent to which it may add to our effectiveness in winning the war and establish­
ing a stable peace. 

9 See Appendix, table 9. 
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the acceptabilities and consequentlv the rel,1ti\'e preference 
for various foods. Ci\·ilia11 morale is closel\ related to the 
provision of foods \\ hich are most acceptable . .\cceptability·, 
ho,\'e\·er, is probably of rnore i1nportance in determinin~ the 
''best'' allocation of resources during peace than in a period 
of ,,·ar ,,·hen the d1rectio11 of production to 111aximi7e the \\'ar 
effort is of prime i1nportance. In th1.;; section of the analysis 
relative acceptabilities of various foods are ignored. This 
factor ,,·ill be considered in a subsequent section. 

c. Hozt• rnuch should 1nzlk produc tzon br zntrlased? The preced­
ing part of this analv,;,i.;, indicated that it \\'ould be desirable 
from a nutri ti, e standpoint to encourage increa-.;c~ in milk 
production, providin~ all or n1ost of the n11lk. -.;olids can be 

used as food. 
upplies of feed g;rains ,, ill be sufficient to pcrn1it e~pansion 

of n1ilk production in 1944, if these feeds can be shifted from 
less efficient kinds of li,·estock. Little shift of grain to dairv 
co,\·<;, ho,, e\·e1\ should be encouraged unless all or most of 
the ingredients in the additional n11lk arc 111adc a\·ailable for 

human consumption. 
I f feed grains arc to be used 111ost efficicn tl, b, h\·estock in ; 

contributing to opti1nu1n hun1c.111 nutrition, the, should be 
fed to the various kinds of li\·e-_tock so that the p1 oduction 
of needed food nutrients is at the n1aximun1. 'fhis condition 
is acl1ieved ,,·hen the additional returns of these 11utrients. 
resulting; from feedi11g anv kind of li\ estock an additional 
unit of grain, are just equal to the addition,11 returns from 
feeding the c:;ame amount of grain to other kinds of livestock. 
For example, the output of food protei11 produced from a 
isiven a1nount of feed grain is 1na'\.i1nized ,, hen feed is allo­
cated so that the additional amount of protein (in the food 
product) produced fro111 a pound of grain is the san1e regard­
less of the kind of li,·c<;tock to ,,·hich thic; g;rain is fed or the 
,vav in ,, hich the product is u-.;ed. 

In order to estimate c1ccuratel, the extent to \vhich n1ilk 
production should be incrca"ed, one needs to kno,, not onl\· 
the relati\·e rates of con\·ersion of feed into food ~it \",lrious 
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rates of feeding, but also the lc,·cls at \\ hich dc1ir, ( O\\ s arc 
being- fed ,-\lthough 1t is kno,\n that su(ccss1,e equal 1nc.re­
ments of feed bring succcssi,·cl, sn1c1llcr 1ncre1nents o[ 1ndk, 
adequate inf or1na t1on rel a tJ, c to the le, els c1 t \\ h 1c h f <1r1ner-.; 
are TIO\\' feeding 1s not a, ailablc (:onsequenth, one can onh 
indicate the general lirni t" ,, 1th1n ,, h1ch 1ncrc,1.,ed rnilk pro­
duction should be encouraged . \n increase of frorn 5 to 1 O 

per cent O\'er 1943 production 1s cons1de1 cd to be the n1,1xi­
mun1 phvsical inc1 ease possible 1n 1 944 fi·o1n feeding existing 
CO\\'S at hea ,·ier rates . \ -.on1c,\ hat s1nallcr increase pcrh,1 P" 
from 3 to 5 per cent 1s prohabl\ econon11(,lliy dc,ir,ll>lc. 

? lm/Jroz-inf!, flu !'attn n of \!,//, [ Ith :a/1011 

Increas1n~ milk production is but one of the adjustrnent ... 
,vhich can be made on the production side . \not her adj u ... l­
ment \\'hich is perh<1p" of greater i1nportan( c 1s irnpro, ing 
the pattern of ucili:1c1t1on of the n1ilk that is produced . '!'his 
rnay be achie, ed bv di\'crting 1nilk fro1n one d,1i1, produ( t 
to another or b, shifting, into food a larger proportion of the 
non-fat n1ilk sol1cls no\\· bein~ fed to li\'cstock. 

a. Iii dirNlin[!, null, frorr1 one daui Jnodu,t lo anothn \\ hcth<·r 
more or less milk should be dircc ccd into a P<lrtic ul,11 d,1i1) 
product depends upon Sl've1 al f~1c tors son1e of \\ hie h arc: the 
relative nutritive values of\ arious dairy products. their rela­
tive acceptabilities a" foods, and their patterns of consurnption. 

l)ur1ng peacC'tirne relative acceptabilities of ,·a1 ious dairy 
products are expressed in terrns of relative prices\\ hich people 
are ,villing to pay for gi\'en qu<1ntitics of these products. 
These consun1e1 pricc·s are reflected 111 the prices ,vh1c h n1,111u­
fac turrrs can afford to pay for milk to be used in a g-i\'en 
product. Ho,vever. since \\' C are oper,lting under \\ at tirne­
price controls, food preferences of consurners c,innot be full) 
reHectccl in the price strut tu1 e 1: ur ther1nore, t hcsc prefer­
ences cannot be fulh· considered 1n detcr1n1n1ne; the rnost 
desirable production pattern, -.incc atte1npt1ng to fulfill thcrn 
often conflicts \\ ith n1axirnurn \\ <.1r production. 
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'!'he c on'-.un1ption patt<'rn of various cl,,iry products 1s 

r<·l,1ted to the nutritional ,,·cll-l>cing of , arious consumers. 

'I h1" pc1ttcrn I'- related not only to the ,, tl) in '"hich the 

pi ocluc t" c1rc 1 at1oncd. but also to Ll1<· relative price" and 
preferences for ,,uious products and to the· distribution of 
incon1c I t scc·1ns ,c1v likely that 0111,· ,in.ill changt''- in the 

a111ounts ,1nd kind'- of food int,tkcs ,,otild result from --uch 
alterations 1n the .illocation of 1nilk a111ong the vc1riouc.. prod­

ucts cl'- could be attained under our given political and 
cc ono1n1c fran1e,,ork. ('on..,u1nption pc1ttcrn, can be altered 
rnor(_' cfl'ectivelv through 1 cit1oning than h) reallocation of 

the propo1 tion of total n1ilk production U'-Ccl in various prod-

uc t" 
'-io1ne sn1all rise in the n,1tional nutritional le,·el n1i~ht be 

po-.s1blc b, d1, er ting sonH' 1nilk fron1 one d,1iry p1 oduct to 
t1nothcr H o,, c, er. ,, c do not have suflicicnt infor1nat1on to 

dctern1ine ,1rc ur,1tcl, the "best'' ,dloccltion of the n1ilk that 
i, p1 oclured. I he 1nost nnportant g,1ins c,111 be attained by 
g1 catc1 util1zc1tion ,ls food of son1t· of the 1nilk solids no,, being 

feel to Ii\ cs tock. 
b Ill 1r1r1ra1n1!!, tlzr total /11od11,t1011 of rh1rd ,kirn n11 ll, The 

tot<1J con tr 1bution to hun1an nutrition of ,1 g1, en "uppl, of 
1nilk could be- increased to the e,tcnt that n101e separated 
1ndk, buttcrn11lk. ,incl ,, he\ 111<1\ be 1nadc ,l\ ,1ilablc d1rertl, 
clS human rood Tot ,lll of It ( ,ln he' of (.'Olll ",(_' • orne \ oung 
anin1als 1nust be fed 1nilk I3ut ,lt pre-.ent con'-1de1 ,1blc- an1ounts 
of ,knn 111ilk, huttcrn1ilk, ,1ncl ,,•he, contribute 111uch less to 

hu111t1n nutr1t1on c1s h,·estoc k feed th,111 ii the, ,,c1c consumed 
c1s food I t 1s c,1sic1 to get 1no1 c sk.1111 nulk fen hun1,1n nutruion 

sine<' its qu,1nt1t\ is 1nuch greater th,1n that of either ,,he, 
en buttcrn11lk l ore th,1n 1,~ billion pound-. of .,_k_1n1 11111:k 
,, ere feel to hvc..,tork in 1 c)41, I )r, 1ng skun n1ilk ,1 ppears to 
he the 1nost lcc1s1blc n1ethocl for n1c1l-.1ng l,1rge1 qu,1ntit1es of 

the non-l,1t solid" ,1, ,ulc1hle fo1 food 
\ t p1 H cs no,, pre, ,uhng, d11cd ,k.1111 n1ilk pro,·1de, ('\sen-

l!<1l null 1cnts, p,1rt1cul.1rl, p1 otc111-.;, ,lt a 1nuch lo\\ c1 cost to 
cons1uncrs than do poul t1,. 111c,1 t. fluid 111ilk, 01 eggs I he 

• 
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costs to consumers of selected ani1nal proteins arc indicated 
in table 3. 

Demands for dried skim milk have ri'ien rnarkedl\ du11ng , 

the \\ar. In 1938 less than 300 million pounds ,vere 1nanu-
factured for hu1nan food. 10 D ried ski1n n1dk h,1d d -.1nc1ll 

TABL E 3 
RELATI\ E ~E, Cos,s• OF P ROTEIN PROVIDED TO Co~Sl'ME.RS fRO\I ~111-c. n, D 

A"-1\t '\L PROOl.!C:TS 

Product 

Dned skim milk 

Fluid milk 
Round steak .. 
Pork chops .. . . 
Roasting chickens 
Lamb chops 
Eggs 

Price of Product 1• 

(Per Pound) 

19 cents' 
25 C'Cnl~)•1 

15 2cents(perquart ) 
41 8 cents 
3- 6 cents 
44 - cents 
45 - ct•nts 
63 9 cents 1pcr doz .) 

i\ppro,imatc· Price of 
Protein• 

( Per Pound ) 

so 4(, 
() (11 

1 32 
2 30 
2 s-
2 -5 
3 80 
3 s, 

a The fat in the foods other than fluid milk and t'ggs is valued at 18.8c pt'r 
lb. (the current average retail value of lard J. I he butterfat 1n fluid milk 1s \'<llucd 
at 50c per lb ., and the milk sugar at 6.8c per lb tthe current average r<·tad 
pnce for sugar). The cost of the protein is thus the cost of the product minus dw 
\alue of the fat and milk sugar. The other nutrienl~ arc a~signcd no valiw. 

b These are average pnces for these foods in 56 cities a~ list<·d by the Bureau 
of Labor Statistics for December 14, 1943 Sec A/ onthh l.11brir Rn·uu, L ~ 
Department of Labor, Bureau of Labor 5tat1sttcs, \'ol. 58, l'\o 2 (l'ebr uan. 
1944), pp. 413- 14. 

c Not listed at retail fh1s is the estimated retail price gi\ en current (Fehn1-
ar..,, 1944) prices at drying plants. 

d Approximate price at which dried skim milk might sell at retail if price at 
the drying plant was 20 cents per lb. 

market, prices for the product \\ c-rc- lo\v, and crean1enc--; 
\vere able to pay far1ncrs onh a IO\\ price for sk1n1 milk. In 
1943, production of dried ski1n 1ntlk \\'as about 480 million 
pounds. Estimated over-all needs for dried ski1n milk for 
human food had risen to more than 1.1 bi llion pounds. Iuch 
of this estimated requiren1ent ,vas to have ~one to lend-lease 
and to people in liberated countnes. But more than one-half 
of it \vould have been used domesticall\ 1nuch of 1t in bread. 
1'he add1 tion of dried skim milk to b1 cad provides a n1eans 

10 ,1[trztultural Stal1J//cs, 1940, table 580, page 436. L S Departnwnt of 
Agriculture 
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for distributing i1nportant nutrients ,, icl<~ly arnong the popu­
lation e\'en bcttet than n1ight he- c1ccon1plished through in­
crea<;ed con-.un1ption of fluid 1nilk \ f t1ny nutrition ,vorkers 
ha, c rcco1nn1cnded in1pro, cment of dH ts h: the addition of 
6 per cent n1ilk solids to bread In Janu<1r\'. 194'3. the Food 
1)1-.tribution .\dn11nistration 1-.<,ued an order that effecti\'e 
Jul, 1. all brc<1d containing 1nilk "hould include not lc<:,s than 
3 per cent dried n11lk solids. ' I'he suppl, of dried skim milk 
a,ail(1ble. ho,,cver. ,,as f<ir fro1n sufl1cient to permit enforce-

111ent of thi.;; ruling. and 1t ,,·a" re-.cinded. 
In ,pite of 1t, efficienc: as a food ;tnd the ne,,· demands for 

the product. the production of dried skin1 1nilk for hun1an 
food ,, a" nea1 I, onc--fourth lo,,·er in J l)41 than it ,,•a.;; in 1942. 
I)roduc tion in 1944 i~ c-'i.pccted to he ,1bout 52::; 1nillion pounds, 
or cl bout 10 per cent n1orc than that uf } l)4 '3 "'01nc of the f ac­
tor, re,pon-.1ble for the lo,, er production 111 1943 ,, ere: 
( 1) pric cs for dried ..,J...1n1 nnlk ,, ere not sufficien tl, high to 
encourage farrner, to -.ell ,, hole 1nilk rather than cream: 
(?) fc1r1ner" ,,erc- not full: a,,,u·e or the po,sibiliue-. for ... ub,ti­
tuting in h, cstock ration-.; other feeds for part of the -.k1m 
1nilk ,,hich nught hc1,c been diverted to hu1nan food: {3) 

1nan, fc1r1ncrs \\'ere unable to get cl" n1uch protein supple­
n1cnt"-. a, the, "anted and held hack their "kn11 n1ilk for Ii, e­
s tock feed: and (4) less 1nilk ,,c1s a,<1ilable for dr,1ng than 
,, <1s expected because 1t \\ d, d1, erted for u"c as fluid milk. 

c. Ill' dun/in!!, hulft1/at f1on1 othr1 dau) /1oducls lo luttr,. 

()nc clltcrnati,e procedure for obtaining ,1dd1t1onal quantities 
of butter,, ithout inc re,ls1ng tot,il 1nilk production or reducing 
the output of other da1r, product, 1s to lo,,er the butterfat 
contc-nt of ,;,uch cl,ur, p1 oduct" ,1, fluid n1ilk. c, t1po1 ated and 
condensed 1nilk, dried ,, hole n1tlk, fluid crc<ln1. and chee-.e, 
,lnd diverting the f<1t thu, C'\.tr.1cted 11110 butte1. I n (;cr1nan, 
during the ,, c1r. the butterfat <. on tent of Hu1d 111ilk ha-. been 
Jo,,ercd to 2 S pe1 c.cnt 11 ·rhc \\'ctr I,oocl \ dn11ni-.trat1on ha 
is,ucd c1n 01de1 lu111tJng, c1s ,l ,,<11 tn11e n1cc1-.;urc, the butterfat 

11 Se<.' Kai I Brandt, "lats and Otis in tht \\ a1 ." 11 ·a,-P11, Pamphlrt '\o 2, 
I ood R<·stanh Inst1tutt, '-,tanfo1·J l ' ni,t•1sit, June. 194'\, pagt' 15. 
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content of fluid crea1n and ice cream. This butterfat conse1-
vation order has been in effect for more than a vear. C:onsc-, 

quentlv. manv dairv products distributors and the \Var Food 
:\.dmin istra tion ha\·e al read\ had so1nc ex pcr1ence 1n ,, ork 1ng 
\\ ith such a hmi tation ordcr . 

. \ bout 53 billion pound<; (\\ hole n1ilk equ1, alcnt) of fluid 
milk and cream i'> e~pected to be consumcd in the lrn1tccl 
, tates in 1944 .. \ pproximatel\ 9.5 billion pounds of milk \\ill 
be used to produce cheese, and more than 8 billion pounds 
of milk \\'ill be e, aporatcd, condensed, or dried Butterfat 
from all of thi'> n1ilk could not bc d1,ertcd 1nto butter ~1nrc 
the butterfat content of fluid cream has alrcad, bcen rcduc ed. 
it ma) not be fea51ble to encourae;e an\ further reduction . 
. \ bout one-fifth of the fluid milk and crea1n 1s c0nsun1ed on 
farms. Butterfat fron1 this 1nilk \\Ould be d1ff1cult to ell\ ert 
into butter .. ome of the fluid 1nilk not con<;umed on farn1s i-, 

sold b, producer-distributors \\ho have inadequate facilities 
for standardi7ine; the milk. Part of the butterfat from a n1a:i,.i­
mum of 50 billion pounds of milk might be divcrtcd into but­
ter. I f the butterfat content of 50 billion pound<; of milk used 
in various da1r, products including fluid milk, ,, as reduc eel 
from about 4 per cent to 3 pcr cent, and this butterfat \\as 
ell\ erted into butter, an addiuonal 625 rnill1on pounds of 
butter could be manufactured. 

Th<'.' effect of such a change on the acceptability of the 
products to the consumer is difficult to estimate .\11 consumers 
may not prefer to have more butter 1f this means less butterfat 
in some other dairy products \ \'here such changes have oc­
curred in fluid cream and ice cream, ho,, e,·er, fe,v serious 
objections ha\ e been registered. 

Difficulties to invoking this procedure n1a, be posed by 
the various state and federal la,,·s establishing minimum 
butterfat contents for some products 'fhese v, ould have to be 
set aside during the \\ar or ne,v la,,·s \\Ould need to be enacted. 
S1nct> the butterfat content of some <lair,· products, particu­
larly fluid milk, ha<; been a compct1ti, e selling point, dis­
tributors ma) be reluctant to reduce the percentage of butter-
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fat in their products .. uch resistance \vould be greatest in 
markets vvhere all distributors could not, because of the inade­
quacy of their facilities, reduce the amount of butterfat in 
the milk \.vhich they distribute. Some dairv breed associations ' , 

have used as an important sell in~ point the hi~h fat content 
of the milk from CO\\' S of their breeds. \ \rhere different prod­
ucts compete to some extent \\ith each other, as do evapo­
rated milk and fluid 1nilk, reductions in the fat contents of 
both products \vould probably be desi1 able ir1 order to prevent 
givin{s one product an additional cornpetitive advantage. 

One means for encouraging fluid milk distributors to accept 
this diversion of butterfat from fluid milk to butter \\'Ould be 
to reduce the price ceilings on fluid milk b, a smaller amount 
than the returns from the sale of the butterfat. \\rhether such 
a means should be employed is in part dependent upon the 
adequacy of existing; margins, and upon consumers' accept-

ance of this procedure. 
Butter supplies also could be increased by reducing the 

fat content of butter. This is essentiallv the result of the use of 
butter extenders in households. The po-;sibili ty for employinrs 
this procedure as \\'ell as diverting butterfat from other prod­
ucts to butter makes some\\'hat n1ore complicated the de­
termination of the most desirable of alternative procedures 
for increasin{s butter output frorn a e;iven total supply of 
milk. l anufacturers and distributors of various dairy products 
n1ay sanction the general procedure only if reductions are 
made in the fat contents of all of the products \vherc such 

reductions are feasible. 

B . • \leans _for Encouragi11~ De suable .1dJustmenl, 

The means for suitable and practical adjustments in milk 
production and utili7ation are of t\\'O types: measures \vhich 
seem to be desirable if there is to be encouragement of an 
appropriate production pattern, and the measures \vhich arc 
needed to improve the utilization of the milk \\ hich is pro-

duced. 
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Increased production of rnilk to be used as fluid n1ilk or in 
products utili7ing all of the e<.sential n1dk solids 1s des1rablc 
from a nutritional <;tandpo1nt. I i the"e alte1,H1on" 111 the 1nilk 
production pattern are to be encouraged, the 1ncent1\ <" 
prompting farmers to produce 1nilk fro1n ,, h1ch ,ill of the 
milk solids are to be d1rec ti\ con"un1ed in food "hould he 
1nade more attracti\ c. I'hrec "uch po.,s1blc fct< tors ,, hich 
"hould be anal\zed arc incrca<;fd price<. for rnilk, the su­
s1d1zing of milk production, and 1nocllfication of sc1nitarv 
standards. 

a. Prices for 1111/k. On<' of the 1nost dir<'ct an<l irnpC'rson,1! 
1neanc; for encouraging the direction of n1ore feed and labor 
into the production of more 1nilk is to increase' prices for 
milk relat1\"e to the price" of the other products,, hich could 
be produced from the feed and labor. 'f hc price pattern for 
livestock products should be established so as to encourage 
the output of milk for fluid uc;;e or for use in products ,, hich 
jointly or separate!\ make a, ailable for hurnan consurnption 
all the milk solids. 1\ nd the price relationships among dairy 
products should induce farmers no,, selling only cream to 
shift to selling ,vhole 1ndk \\ here\·er thi" "hift is feasible.'~ 

12 The relationship of the price of one product to that of a not he, is the 
important elemt·nt in determining the way 1n which resources arc allocated 
among the various alternative lines of production . ·r hus, maladJustmc.-nt, in 
price relationships may be corrected cnhc.-r by increasing the prices of tht prod­
ucts whose prices are too low or by decreasing those pnces that an· 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 \\ hole rnilk prices an· 
somt"what low relative.- to the prices of most other anin1al producL~, particularly 
hogs I ncreasing whole milk prices ¼Ould establish a better balance bc.-twc<'n 
whole milk and butterfat and between whole milk and other livestock products. 
The increase which would be desirable in order to establish the best balance 
betwt"c.-n whole milk and other livestock products is probably too small to bnng 
about a large enough differential between rrturns from selling whole milk and 
returns from selling cream because of the rdati\'cly lov, spread between currt"nt 
prices for these two products. 

. If whole milk prices in the west north central states v.ere $3.25 per cwt. a 
pnn· about 35 cents per cwt above the average dealers' buying prices 1n Oc to­
ber, 194 3 and butterfat was about 52 cents per pound ( tht" a\'c.-ragc.- for October, 
1943), farmers selling whole milk would recc.-1vc.- $1 29 per cv.t (IOB countrv 
station) more if they sold whole mi lk of 3.8 per cent butterfat than thty would 
rece1\c.- if they sold only the cream. 1 his would nlt'an an a\ er age differential of 

( cmlmutd on p 2.J) 



F armers might also be effectively induced to shift to sellin~ 
,,·hole milk if thev arc assured that the market ,,·ill be sup-, 

ported during; the ,var and earl, post,, ar period . 
. \l thou!sh the pattern of relative prices is an effective !suide 

to production, there are rather distinct limits to the way in 
,vhich prices can be altered ,,ithin the present political and 
economic fra111e,,·ork. I t is g;enerall) clckno,, ledged that fev,:, 
if any, prices can be reduced. because of political pressures 
and because of certain 1ninimu1ns i1nposed in establishing 
price ceilings. For example. the Second Price Control i\ ct 
(October, 1942) established the 1111ni111u1n level of a ceiling; 
on virtually any farn1 product at 100 per cent of parity. P rice 
ceilings on farm products 1nu'it also take into consideration 
the increases in costs of production \\'hich ha\·e occurred since 
J anuarv. 1941. On the other hand. the \ arious '' hold-the­
line ., orders ,vhich ha,·e been given to O I>.\ by Cong;ress and 
b) the ad1ninistration, con1bined ,, ith the ,,·ay in ,, hich prices 
tend to be bound together. 1nakc difficult altering relati,·e 
prices by increasing an, price. For exa1nple. if one far1n price 
ceiling is increased, this incred<;e 1nc1, 1 a1sc the paritv prices 
of other far1n products and necessitate an up,,·ard revision 
in their ceilings. Further111ore, an incre<1'iC 111 the price of such 
a co1n1noditv as n1ilk. ,,·ould result in an increase in the cost , 

of li,·ing and open the ,, ay for increc1.:;ed ,, ag;e'i. 
The significance of this situation- fe,, prices can be reduced 

because of political pressures and leg;islati\·cl, and adminis­
tratively established parities, and fc,,· prices can be increased 
because of the repercussions upon other prices and the conse-

( Fnolnote 7 2- Continued ) 
$1.16 per cwt. at the farrn In order to increase the differential, either milk 
prices could be increased or butterfat prices reduced Assuming that farmers 
are feeding their dairv covvs at the most profitable le\'els and that they adjust 
their operations as milk prices change, an increase in "hole milk prices of more 
than 50 cents per cv. t. probably \vould encourage farmers to go too far 10 

tenns of the alternative food returns which could be secured if the feed concen­
trates were fed to hogs to be n1arketed at 210 pounds ), to½ard increased feeding 
of CO\\.·s nO\\. being milked or those \\ hich could be econom1callr shifted into 
production. Consequentlv, a greater increase in milk pnces would be undesirable 
S01nc reduction in butterfat pritcs probably \\.Ould not discourage butter pro­
duction 10 the areas \\ here the resources ha\·c no ,nore effective alternative 
uses, and would enable the diflcrential to be \\ idened . 
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quent breaking of the line ag;ainst inflation-should not be 
underestimated. I t means that unless the paritv principles 
are abandoned or the line 1s allo,\·ed to be broken, the price 
pattern cannot be as effect1Yel, used to direct production 
as 1t could be in peacetime I t means that \\'C ma) ha, e to 
rel, more upon other incentives 1n order to alter the pattern 
of production to more nearl, rneet our chan~1ng needs. 

b. Subsidz::.ing 1ni/k producllon. Paying- subsidies to producers. 
like changing the pattern of relative prices. 1s a rneans for 
altering the production pattern For cxarnplc, pa) 1ng to 
f~r1ners a SO-cent subsidy on each hundred pounds of milk 
sold ,•,ould offer to 1nilk producers approxirnatcly the sarne 
incenti,·e to increase their p1 eduction of milk as \\ ould be 
offered by an increase in n1ilk prices of SO cents per C\\ t \\hen 
it 1s not expedient to alter the price pattern in order to induce 
shlf ts in production, subsidies 1nay h<' used to supplernent 
prices in br1ng1ng about the desired kinds of production. In 
son1e situations shifts in production might be achie,·cd \\'ith 
smaller transfers of income if subsidies\\ ere used to encourage 
these shifts than if relative prices ,vere changed. I•'or exan1ple, 
changes in production may be feasible only in certain areas. 
The payment of subsidies rnay be restricted to such areas. 

:\<:>Jrly all of the subs1d1es \\'hich \\Cre granted durini; 1943 
in connection \\'ith the production and proce'>sing of food have 
been to help 1naintain retail price ceilings. Because of its 
probable repercussion upon other prices and particularly 
upon \\'ages. the puncturing- of a fe,v retail price ceilings 1nay 
endanger the en tire price control p1 ogra1n. By granting to 
producers or processors a subsidv. rather than allo,\ ing thc1n 
increased prices for their products, retail prices rnay be kept 
from advancing even though far1n returns to producers arc 
raised to cover increased production costs. 

In sr,eral cities subsidies \\ere paid to milk distributors for 
a short period during the ,vinter of 1942 43 1n ordrr to en­
able thcn1 to pay higher prices to far1ners; \\ ilhout advancing 
the prices charg-cd to consumers and at the sa1nc> tin1r 1nain­
taining distribution margins. fhese subsidies c1roused 1nuch 
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criticism and \\ere discontinued earlv in 1943 1nce Decem-, 

ber 1, 1942, the Co111modit) Credit (:orporation has been 
suppl) ing fund5 for the payment of a subsid\ of 3 3 4 cents per 
pound of cheese to the 1nanufacturers Beginning on J ulv 1, 
1943, butter prices \\ ere reduced through a subsidy of 5 cents 
per pound paid to creameries Butterfat prices \\'ere not 
changed as a result of this procedure (:urrently, subsidies are 
bein~ paid to farmers selling either ,, hole milk or cream. 
Rates of pavment as of January, 1944, varied from 35 to 50 
cents per hundred pounds of ,,·hole 1nilk and from 5 to 6 
cents per pound of butterfat sold, depending upon the area 
in ,vhich the producer ,, as located. '"fhe rates of pavment are 
generally lo,vest in the north central states ,,·here feed costs 

have advanced the least. 
.\ lthough this ,ubsid, program no,,· in effect has many 

con11nendable features, pa, ment of a subsid, ,,·hen onlv the 
butterfat goes into human consu111ption does not seem ,, ar­
ranted from an economic c;t,1ndpoint. I t is de..,irable, nutri­
tionall,, to encourage increase .... in milk production so that 
insofar a,;, practicable the n1dk solids fron1 the increased pro­
duction are directed into hun1an consun1ption. I f the subsid, 
is to increase sig·nificantl, the vielcl of n1ilk used in its entiretv, , 

subsidv pa,,nents should contribute to n1aking 1narkedlv 
larger farmers' returns ,,·here ,,·hole n1ilk is sold than ,,·here 
onl, butterfat is n1arketed. :For the n1ost part, an increased 
return for butterfat ,,ould not be necessar, to n1aintain its 
production in areas ,, here the feed fed to <lair, co,, s cannot 
be fed to hogs or poultr, or ,vhere the labor and land ha,·e no 
1norc important altcrnati,e u .... es 

.\ n expansion in 1nilk ,;;upphes .... uitable in qualit, for fluid 
n11lk, cvapo1 atcd n1ilk, chee-.e, or ch ied sk1n1 111ilk probabl\· 
,, ill require son1e chdnges 1n n1ilk production n1ethod,;, in 
butter-producing areas . . \lthough a high price for ,vhole 
1nilk, relc1ti, c to the retu1 ns ft 0111 crcan1, ,,·ill be ncct'ssarv 
to induce far111ers to shift to '-Clhng ,vhole 111ilk, c1 1norc 1 c1pid 
shift 1night be ac.con1plished 1f pavn1cnt" to farn1ers al .... o ,, t're 
n1c1dc to encourage equipping their fc1r111s for in1pro, ed ha11-
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dling of their milk. T hi-; rnig-ht be of particular i1nportance to 
farmers in the Corn Belt ,,here ,;;1zeable ouda,s for alterations 
in equipment mav be required on so1ne farn1s. Payrncnts 
need not be offered to farmers alrcad, producing- acceptable 
\\ hole milk. and the pa) men ts 1night be non-rccurrin~. ] 'he, 
might be offered for a certain period of ti1nc, for once the 
necessar, change-; in production n1cthod-.. and facili tic-; have 
been secured, further incentt,·cs of th1-; nature \\ ill not he 
needed. 

c . .\lodzficallon of sa111ta1i Jlanda,d5. 11 'fhc ,ariou-; sanitar) 
standards and codes established for 1nilk c1rc of impor tancc 
not onl7 because of their cff ect upon net returns to fc1rrners 
and consequent!) upon the volurne of rnilk production, but 
also because of their influence upon the ,,·ay in ,, hich rnilk 
is utilized. \\ hether additional milk can be directed into 
products making use of all or n1ost of the 1nilk solids depends 
to some extent upon the sanitary standards ,,·hich arc estab­
lished for fluid milk and the standards required bv various 
plants for milk used in the production of da1r, products. 

~lilk is very perishable and 1 equires special care 1n its 
production, processing,, and d1'itr1bution to mininuze deteri­
oration of the various foods made frorn it. l)clll'\ Cclttle, like 
other farm ani1nals, are suhjec t to certain diseases :\!ilk 1nust 
also be handled 67 1nd1, 1duals suhjrc-t to diseases. C:onsc­
quently. it is obvious that for the protection of health and for 
the maintenance of satisfactory qualit). there 1nust be ade­
quate prov1s1ons perhaps both penal tic-; and pre1niu1ns to 
insure the production of acceptable n1ilk. 

In order to adequately protect health, these provisions n1ust 
include he-rd inspection and reasonable inspection and ap­
proval of the pre1n1ses upon \\ h1ch rnilh. 1s produced. Pro\ 1-
sions to safcg-uard health should apply to all n11lk for food, 
\\'hethcr it is to be consun1ed as fluid n1ilk or as an, of the 
foods made from it. 

• 
• 

13 The term standa~ds as discussed here reft>rs to standards rt'lating to preven-
tion of the spread of disease as well as to the control of '·quality" as it relates to 
the taste and keeping qualities of the product 
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\ Vhether milk is satisfactor, from the standpoint of quality, 
exclusive of the disease aspects, depends upon the ,,vay in ,vhich 
the n1ilk is used. This aspect of the acceptability· of milk 
probably can be deter1nined lar~ely by minimum require­
ments for numbers of bacteria, acidity. forei~ matter, and 
odors in the milk- requirements \\·hich ma, varv \\'ith the 

,vav in ,-vhich the milk is to be used 
There are t\\'O principal aspects of existing sanitary codes 

relating to fluid milk ,, hich \\·arrant re-examination during 
the present emergency. I f certain items 1n existing; codes are 
not essential to the protection of health or the maintenance 
of quality, and if these provisions unpede the di,·ersion of a 
larger proportion of the total milk solids into human consump­
tion. thev should be elirninatcd. Re-examination should be 

, 

, 

focused upon the lack of unifor1nit, of standards. and upon 
provisions of little significance in safeguarding health \\'hich 
at the same time make difficult the entrv of ne,,· producers 

into a given fluid milk market 
}.,fan) urban ordinances and state regulations establishing 

standards for fluid n1ilk product1011 and distribution have 
been formulated bv local or state agencies at ti1nes ,,·hen the 
shifting of supplies ,, as considered to be of relatively little 
importance ... \ lthough these di,·crse standardc; may be ade­
quate for the protection of consun1ers' health, their lack of 
uniformit1 and particular!, the lack of inter-acceptance of 
inspection and certification makes the interchange of milk 
supplies bet,,een milk sheds difficult. 1,he local shortages of 
fluid 1nilk ,, hich ha, e arisen during the,, ar have brought this 
condition to the foreground and have led to so1ne modifica­
tions of the-;,c restrictions I t has been neces<.,ar, to ship milk 
for greater distances. l)istributors ha,·c been confronted ,, ith 
the problen1s created b, difTc1 en( c-.; in san1t<1r, codes. There 
has been so111<.' tend enc, to,, <l! d unification of standards to 
facilitate nccessc1r, shifts ol n1ilk fro111 one rnilk shed to another. 
For e~a1nplc-, there h<1s b{"en increased adoption of the l,~. 

Public Health Ser, 1c c St<tncL.u·cl C)rdinance l;-urthcr un1fica­
t1on. ho,\'evcr. 1f the unifor1n -;tanclards adopted can be 
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reasonably met b) producers and arc at the same time ade­
quate in protectin~ health. \\.Ould be desirable in order to 
make less difficult supplementing- 1nilk ,u pplies in one 1narket 
,vith suppliec; from other areas. 

Undoubted!) in some instances requirernents ha,·e been 
inserted in to sanitarv codes deliberatelv to restrict entr, of 
ne,v producers into a market. . uch special items frequently 
ha\'e no direct relationship to the protection of the con­
sumer's health. 11 In order to assure adequate 1nilk at reason­
able cost to consumers. careful stud\' needs constantlv to be 

• • 

e;iven to the reduction of costs of milk production. I tern., in 
sanitary codes causing- unnecessar, expense to milk producers 
should be eliminated. Care needs al,va,s to be used to sec . 
that the standards are. on the one hand. adcqu<1te to protect 
consumers, health and. on the other. to hold costs of produc­
tion to a minimum. 

To maintain reasonable sanitation. routine tests and in­
spection of co,, s and production facilities arc necessary and 
should be made per1od1call,. They arc and should be re­
quired by c;anitary codes. ('.arc should be used. ho,vever. to 
see that the requirerncnts for equipment and the care of the 
dairy herd are e;ermane to the production of acceptable rniJk. 
If not. the requirements should be reformulated Particularly 
1t is necessary to insist that inspection fees should be reason­
able. and all producers" illing to pay the f cc should be granted 
inspection. There should be no devt'lopn1cnt of trade bar­
riers to interfere ,vith the free 1no,·en1cnt and sale of fluid rnilk 
and dairy products. » Iany cities and states ,, ill not accept 
inspections rnade b) an: other than their o,,·n a~cncies. Pro­
vision should be made for rrrohrnition by all agencies of in-

14 Consult, for example, G R Taylor, et al , Rarnns to /n/l'Tnal I rade m Farm 
Products Special Report to the Secretary of Agriculture 1939. 

~fargaret G Rei<l, Food for People John \\"tlcy and Sons, Inc., :-.;t'\\ York, 
1943, Chap 24. pp. 477-79. 

I \\·.Silverman.et al., "Control by Licensing Other Entry into the \1arkct," 
Lau and Co11temporary ProMems, Spring, 1941. 

Consumers' Guide, ~1arch, 1941. page 12. 
Sal, and Dzstrzhutzon of \f,ll, Products, Connect1c11t and P/11ladelpl11a ,\f,l/.; ,\'hrds, 

74th Congress, 1st Session, House Docu1ncnt 152 1935, page 'JO. 
F. \'. \Vaugh, '· Interstate l 'rade Barriers ,\ Proposal," Jiu Agnrult11ral 

S1tuat1on, February, 1941. 
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spections and examinations properly made bv other accredited 

agencies. 

2 . • \1easures J'{eeded to Encourage Improved [ ·1zlzzation of the }Jilk 

Produced 

As \Vas indicated previously in this study, the most im­
portant step \vhich can be take11 to,, ard impro\'ing the utiliza­
tion of the milk produced is to direct into human consump­
tion as much as is feasible of the non-fat milk solids that ,vould 
other,vise be fed to livestock. 'on1e of the measures ,vhich 
might be taken to encourage such diversion are: ( 1) increased 
prices for dried skim milk, (2) the reduction in the amount of 
skim milk used as a feed for h,·estock, and (3) provision of 
adequate facilities for drying skim 1nilk. 1---hese measures are 
analyzed in the follo,ving discussion. 

a. Increased prices /01 drzed slam rnzlk. One step ,vhich \\'ould 
markedly contribute to\,·ard making additional non-fat milk 
solids available for hu1nan consumption ,,·ould be to increase 
the prices paid to farmers for milk to be converted into dried 
skim milk. This is necessar1 to induce farmers to produce 
milk suitable for drying and to encourage the sale of ,,·hole 
milk rather than cream. \\'ith the present difficulties in secur­
ing protein feeds, many farmers are placing a \'alue on the 
skim milk as animal feed higher than the returns from its sale. 
Furthermore, additional care and facilities 1na, be required 
on some farms if ,,·hole milk acceptable for use in dried skim 
milk is produced. Farmers ,,·ill need to be compensated for 
the additional costs incurred. 

The solution to this pricing problern, ho\vever, is not as 
simple as 1nercly increasing the pricec;; for dried skim milk. I t 
is the differential bet,,·een returns fron1 selling ,,·hole 1nilk and 
returns from selling cream that induce,;; farmers to sell one 
product or the other 'fhis differential could be '" idened by 
increasing dried ski1n 1nilk prices and holding butterfat prices 
constant, or by reducing butterfat prices and holding dried 
skim milk prices con,;tant. If dried skim 1nilk prices ,,·ere 
increased and there ,vere no changes in the prices of other 
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dairy products ro1npeting ,,·ith butter plu-, cli ied ski1n 1nilk 
for the ,, hole 1nilk. ron-..iderablc di\'cr.,ion of 1nilk a,,·av fro1n , 

e,·aporated n1ilk and cheese plant-, ,, oulcl prohabh occur. 
C:onsequentl,. the prices for c, ,1por,1tccl 1nilk. ciH'<''-<' . .ind 

perhaps fluid 1nilk ,, ould have to be incre,1scd in ord<T to 
pre,ent ..,uch di,crs1on. or butterf~1t p1icc-, ,,ould h,1,c to he 
decreased 'f hc Federal (;overn1ncn t h,l'-. ho,, c, er. < 0111111i t tee! 
itself to a policy of 1n,1intainin~ huttcrf.H prices ,1 t ,1hout p1 c­
,·,1iling level-,, and to "holclinl( the line" ct!.!,,1in,t ,1d,.111< cs in 
food prices. 'I hus. dried ,ki1111nilk pri< <"s .ire n,uTo,, h st1 ,ti!.!,ht­
jackctcd. 

b. Rulurtzon 11( ,l.11n nil/I. 111 a /11 d f(/1 hr-1 (/(/{ I 'I< p,11 .i t<·d 
1nilk is an i1np<H t,111 t con1pon<·nt of li,·<·stock 1,lt1on-; p.11 -
ticularh tho-;c of cah·cs. pi~s . .tnd poultr,. ( ;<•t ~in!.!, 11101 <" of 
the non-fat 111ilk solids into hu1n,1n consun1ption \\ ill 111<·c1n 
that le,, -;ki1n 1nilk ,, ill be c1,·c1ilc1hlc for Ii, cstot k feeding. l his 
i, of ,peci.il ,il(nil1cancc in the north ccntr,tl st,t tt·s ,, h<'n' the• 
bulk of the inc I e,1sc in dried ,ki1n 1nilk p1 oduct ion is lik1•h 
to be ,c< u1cd. In orcl<"r to inclucc• fc1r1n<Ts ,, ho rel\ .tl1nost 
entirch upon ski1n 1nilk .is ,l f<'t>cl fur \ <Hllll!, .tni1n,ds to -..<"11 
,, hole 1nilk r,1thc•r than <Tcc1n1. not onh sho1ilcl the diffcrcnti,tl 
in the returns fron1 selling tl1<·s<' l\\ u p1 oducts b<' ,, iclcncd. 
but thc<;c la1111t'rs 111i~ht ,tlso he sho,,n \\.t\s of '-lil>stit11till!.!," 
otlH r fc<'ds for p<irt of thc·ir ski111 111ilk. 

I t should bt' 1ccogni:1ed th.tt it \\ould I><· in1p1,L< tic ,ti to 
d1,e1 t into ln11n.1n < on-..un1ptiun ,di th<· ,ki111 1nilk \\ hie Ii is 
nu,, f,·d to hvc,toc k. I I. durin!.!, th<" \\.it, <J11<·-q11,11 tcr tu 0111·­
third of the• ,llIHllll1t of -,ki111 111ilk 11su,t!h led to Ii,<·sto< k in 
pc.ii t tin1<· \\<'I<' dried for food, the c-.;1•1n.1tc·d dc·n1.1nds fell 
dried -..ki1n 1nilk c 01t!d IH· s.iti<.;IJ<"d. 1' l'liis is pc·1 li,q>'- the· 111ost 

t I st11nc1ll s <>I dt t<.:d ,k1m n11lk pt rnllH 11011 ,t,-p •1d 11pu11 th, .1~s11111pC1<>11s 
\\l11 It ,tt<.: 111.1<!, 1<g,ttdtng 1tlat1\I p11<1'S fnt tlu \.tt111u, d,llt\ ptud11< ts, tlw 
< Ot1< • ntr<1t1011 ol ;"od J< t1nn, ,tnd tlw 11111n, 1011, otlwr Lu l<J1~ ,ti!,, ling tfl, s1qiph 
of 1111l k .t\ ,11lal,J, fo, dn n1g. [ lw e,t1n1.1tl' ol 011, -q11,11 t<·r to <>1w-tl111 d ot the 
sk1n1 11111k 1Hn, led to liv, ,tw k (tlw eq111, alc-nt oi !torn 'J(HJ 111ill1nn lo I ~ Iii Ilion 
JJ(>t1nds ol d11ed sk1111 1111lk ,ls lw1ng lt-,1'ilJl1 d1,, r t,·d 111to 1111111,111 luod d1111111; 

the \\<11 d1s11·c;-.11ds all of llw,c l,11 tors, x, ,•pl tlw cl<-nsit\ of n11lk p1 uclu, lion. It 
1~ b,h< don tlw a,s11111pt1on th.it d1,1n~ l,H ilitu, ,ii< 111,t.111,·d ,111<! "I" 1.1t«I 111 
( , 11111!1• \\ l1t 1 ,. ,it lt•.ist 1,111" 11111111,n fJllllll<b oi l,u t t, r I ,t t '"'r'" di"! t\ er n I I ,v I .11 mer~ 

as< 1, c1111111 tlw )l",tr )'>,'). I his hm1t th, 1najo1 ,tn .i \\}111,· p111dw 11011 \\llldd lw 
11111, ,1,c>d lo lo,,.c1, \[inn, s<Jld, \\i,t <!nqn, .ind sc..itt, 1,·d s, 1 ti,,ns 111 ,01111 oi tlw 
r,tli, 1 ncJ1 th< 1•111r,1l st,tl<"S 
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that can be expected, even though necec,sary changes in the 
price pattern are accomplished. If a shift of this magnitude 
\vere realized, a large volume of separated milk still \vould be 

available as livestock feed. 
c. Proz,zsion of facilztzes /01 znc1eased production of drzed skim 

mzlk. r\ lthough in 1943 there \\'a, no \\·idesprcad overloading 
of existing facilities for dr1 ing separated milk, additional 
facilities \,·ould be nccec,sary if dried skir11 milk production 
\\'ere increased to 1.1 billion pounds 1n 1944. To some extent 
existing facilities could be 1nore full\ utili?ed. I t might be 
possible to n1ovc driers and other cqu1pn1ent nccessarv to dry 
ski1n 1nilk fro1n areas \\ here 1nilk ">Upplie'> are such that the 
equipment is only partially utilized to areas \\ here supplies 
are large enough to permit fuller operation. Facilities for 
drying skim milk haYe been g;i,-en high prior1tiC$ in the alloca-

tion of strategic 1naterials. 
In addition to the equipn1ent required to conduct drying 

operations, there is also the proble111 of pro\ iding equipment 
for transporting the milk fron1 farn1s to creameries or other 
drying establishments ... \ dditional rnilk cans \\'Ould be needed. 
H o,\ ever, ,vhcther additional trucks to haul the milk \vould 
be necessary dcpe11ds upon the ,, cl\" 111 \\ hicl1 the collection 
problem is handled. I t is \'ery likely that, ,,·ith reorganization 
of the collectio11 of milk and cream to clnninate duplication 
of service and assure capacit\' loads for each truck no\v in 
service, fc\v additional trucks \\ ould be required. 16 

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

Transportal10n of .\ew flampshirr .\Jill., Bul 325, June, 1940; I I. Reorganizat10n 
of True/.. Routes, Alan 1'-1acLeod, ~ H Agr Exp Sta, Ln1v. of N. H, Durham, 
N H . 

Efficiency of .\[ilk .\1 arketzng zn Connecticut· 2. The Transportation of ,\Jilk, Bui 
328, D. 0. Ham1nerberg and \\, G. Sullivan; 3 Economics of the Assembly of 
,\Jzlk, R. G. Bressler, Jr., and D 0. Hammerberg, Bui 239, Feb., 1942, Storrs 
Agr. Exp. Sta , U. of Conn , Storrs, Conn 

Cooperalwe Reorgam::at10n of .\fzlk arid Cream llaulznt, Louis F Herrmann, Paul 
E. Quintus, \'\.'m. C. \\'clden, ;>.1isc Report No. 53 (mimeo ), t,,,1a), 1942, Coop. 
Res and Ser\ice Division, F.C.A , \Vashington, D C. 

Possible Saz•mgs m the Assembl.J of .\Jilk. A study of County Hauling 10 Northern 
Vermont, Alan l\1acLeod, \\' E. Carpenter, and J. A. H itchcock, BAE, 
U.S D.A, Ne\\' England Research Council on r-..iarketing and Food Supply 
and \'t Agr Exp. Sta cooperating, \\'ashington, D C, :\'o\ , 1942 
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III . \\'ARTI fE ADJlJ T IENT, I~ C'O rsUJ\fPTIO 
OF D.\IR \ ' PRODl'C:T, 

Even though milk production 1s expanded in 1944, thereby 
increasing the <;uppl\ of total 1ndk <;olids. and additional 
non-fat milk solid'> arc diverted fron1 11\ c<;tock into hu1nan 
consumption, there still \\ill be si?cable gaps bct\\Cen the 
available supplies of so1ne dairy products and the arnounts 
\\ hich consumers \vould be \\'illing to purchase at expected 
prices. T he effects of such shortages can be partially 1nini­
mized bv adjustments 1n distribution and consurnption. 
Among these ad1ust1nents is the pro\·ision of alternative- foods 
and the establishment of rncans for equitablv distributing the 
supplies that arc available. 

A Othfr l•oods as .1/tr,nalzl'esfor Dnr} J)1od11(tr 

Temporary civilian food shortages rnake it irnpossible for 
consumers to maintain some of their custornary pcaccti1nc 
food habits R eductions 1n the available an1ounts of a nurnbcr 
of commod1t1es, inevitable in a nation at \,·ar, tend to lo\\Tr 
civilian morale R ationing is a rncans for sharing these re­

ductions If, in addition to rationing. alternati\·e goods arc 
made a\a1lable, consu1ne-r morale ma\· be rnaintaincd at a , 

higher level than it \VOuld be if no such alternatives \\ere 
provided. O bvious!\, these alternatives should not require 
more re<;ources for their production than ,, otild be requi red 
to produce the orig;inal goods 

1 . • 1/ternatizes for .\Jz/A and Clzeesr 

Xo other sin~le food can adequate!\ replace n1i lk in the 
national dietary. Fe\\ consu1ners, \\ith the exception of in­
fants, ho\\ ever, depend upon n1ilk as their sole food 'I he 
avera{sc diet consists of a \ ariet\ of foods. ,\ 111011~ the aggre­
gate of foods ordinar il). consumed arc nun1erous partial alter­
nates for milk. \ Vhen consumed in proper combinations these 
may compensate for a reduction in the intake of n1i lk. flo\v-

[33] 
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cvc1. the inclusion of 1nilk 1nore than any olhcr single food 

\\ ill i1nprovc the nutritional quality of the average diet. 
.\ s has already been noted, n1ilk contains high quality 

proteins, fat, \1tan11ns, and 1ninerals that a1c of special i~ni­

hc,1ncc in the: diet I n \ IC\\ of possiblt ch creases in the supply 

of 1nilk ancl other \\hole 1n1lk products. 1t bcco1nes in1portant 

to considc1 food" that 1na\ ser\ e as al te1 n,1 t1\ c-; for them. 

Eggs. poultr). fish. ~oybcan flour. vegetable so\ bean'-, d1 1ed 

yeast. oat1ncal. and the: cereal cn1hr\ o<.: arc source:<; of 12;ood 

quality pr otcin. Peanut . dried pea,. and beans. if u,cd 1n 

conjunc uon \\'ith other protein-.. 111ay 1nakc contributions 

to\vard b,1lancint?; the p1 otein portion of the \\ artin1c dietary. 

1"hc prote111<; of 1nilk, ho\,•ever, arc not only of in1portance in 

thc1nst l\ t c; but <1rc extren1el\ t fft cti\ e in supplcn1cnting the 

proteins of ce1 eclls and leg tune~. 
I n general. .\ 1ncrH an chets \\htch incluclt· no n1ilk furn1 ·h 

inadequate an1ountc;; of c ale itnn and 11boila\·1n and 1n,1v of ten 

be clclicicnt in protein. 1 h('re is no other 1ngle food \\ h1ch 

\,·ill supply calciu1n as gcnc1ou l\ and in as cquall) utili/ablc 

forn1 as 1nilk. Thi is one of the rf'~son for cu1 tailing supplies 

of 1nilk for childr<"n only as a l ,._ en1e1 ~ency 1neasurc. 
"l ht· 1 iboflavin needs of t Ju hun1an being can be n1ct by 

diets containing no 1nilk. ' [he .t\·cr,,g< :\ 1ncrit an consu111er is 

not likely to 1n<1kl th<: neCl'>Sarv cliet,U) changes, ho\,e\er, 

\\ hen n1ilk is not a\ ailal>lc ,\ 1non11 the ioocl'> that are 1 ich 

sources of riboflavin ,ire glandular t1-.sue.:. -.uch ,1c;; liver, kidnev, 

heart. and tongue: ,, hole grain cc1 cals. 11111a be,1ns. <1ncl \O\ -

he.ins; and t·gg . poultry. and fish ~t11>plics of all of these 
foods cannot he easily ex paneled \ \ l c·ncver pos,1blc. ho,,

1

-

cvcr. inc reascd u,t· of the,(' foods \\ 111 help to co1npcn a tc for 

.in) shortage of 1 iboAavin. '[he,e food, and fresh fruits and 
\ egetahles a1 <: al O good ,QUI l cs of thian1in. "rhey Ill3) he 
used to hl·lp 111,tke up dcfit icnries in thia1nin 1e,ulting- f1on1 

sn1all reductions in the quantit) of n1ilk in the diet. 
I"hc aho\'<' exan1ple indicate -.on1c of the kinds of replace-

111cnts \,·hich 1nay lie 1naclc in clict"i in order to con1pen~atc 

for reduction, in the intake of 1nilk 01 \,·hole 111ilk products. 
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.-\nv broad rccon1n1endation designed to cope \\'ith short.lges 
of a particular ~roup of foods ..,hould t.1kc into consideration 
food habits and food prcfc1 enc cs as "ell a,; nutri ti\ c values. 
For cxan1ple. ,vhen n1ilk is not .l\'ailablf'. n1any consun1crs 
1na~ shift to coffee. tea. or soft drinks. ·1 hcsc bcv<T.H;<'s ob­
viouslv cannot be clas..,ilied as ..,,Hisf.1ctorv nutritive .titer n,ttcs 

' ' 

for n1ilk. 

\\'here evaporated 1nilk and cir icd ski111 n1ilk a1 c used in 
cooking. the pro, ision of acl ept,tblc .ti ternc11 i,·<''- 111i!.!.lll prove 
'-OlllC'\vhat easier "at1sf,1ctorv sub-,titut<'-; lcir chccs<• di<' likclv 
to be difficult to provide, \\hen one con-,idcr, 1el.1ti,1• nut1i­
tional \ alucs a,; ,, ell a-, food h,1hits. 

1'hus. ,,·ith te,v exception-, it is iinpos,ihlc to pro, idc sin!.!.l<' 
food-, in pr,tctic,d qu,lntities \\ hich ,, ill ,c1, ,. as 111111 ition,dh 
suit,1ble alternati\'t's for Huid n1ilk. cv,1po1 ,tt<·d ,111d tondcn,cd 

tnilk. dried n1ilk products. ,tnd l hce,c \, h.i-., licc•n i11di1·.ited, 
ho,,c\·cr, partic1l -,ubstitutt•-; .in· ,tv.iil.!blc ,, hich, \\ h<'n pt op­
crl\ co1nbined. \\ ill 1nini111i1e the ,1dv<'r,c 1·1lc·ch of .;;hot l.t~<·, 
of these dairv product-., durin~ the ,, ,ll . 

. 1/tn 110/u 1 1 Jo, !Juffu 

"iupplie, of butter for ci\'i]i,111 l onsun1ption in l '>44 ,11 ,. c:-.:­

p< ctcd to be .tbout 12 pounds [)1'1' capit.1 "" < 01np,1Icd to tl1<' 
average \ C',ll 1: ,11nount of 1 ~ pound-, < on,u1ned d111 in~ th«· 
pc·riod 1 ')3=i 3') Butter is of null ition,d llnpor t,UH <· < lii<·th· as 
a source ol food <"IH·r~,·. fatt: al ids. and \'i t,tJ11i11 .\. \ \ h<'tl1<·1 
f,it-, in ~eneral have· other f 11nction-, in the diet bt·, ond the 
pro, i,ion nf < ,dori<'-; and thr cs,cntial L1tt, .icid-, j.., not t·ntir<'h 
< lrar at the present tin1<·. In ,·ie,v of our n·l,ui,·,·ly I.tr~<· ,1, c1-

a~e pc1-capita lat intakc. 17 ho,\·cvc1. the n·duction in fctt 
c on-,u1nption due solely to this rcduc tion in buttl'r supplic•-; is 
likrh to havr littl1· achcrse cffc·ct upon the hc,tlth of n10,r 
1\rnerican consun1crs. 

17 
,\\', rage ann11al pt·1-c a pita f<1t cons1unption in tlw l 'nitt•d ~l.tlc•~ in I '>4, 

i~ t'St1rnatcd to have IJl'Pn <1pptox1111atch 110 pound, I ht~ includ,, tlw • 111-
\ 1,alilP" (fats in meat~, hsh, rnilk, \l'gt tabl,·s < tc., as \,c·II as tlw "\ 1,d1l,·" (I.its 
Hl ~urh foods as lat d, b11tt<'r, \'<"gctablc• < om pounds, n1ar~.inne, ct< < on,1arnp­
t1on. 
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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 \vould 
represent a reduction of approximately only 4 per cent in 
average vitamin A intake, even thougl1 there ,vcre no com­
pensating increase in the consumption of other foods contain­
ing vitamin A. 18 The Bureau of Human Nutrition and H ome 
Economics of the Agricultural Research Administration esti­
mates that the average daily intake of vitamin A in 1942 ,,vas 
6,300 International units per capita.19 This is about 25 per 
cent in excess of the average require1nent. Consequently, it 
seems unlikely that average vitamin A intake will fall below 
the average recommended allo½'ance, even though butter con-

sumption is reduced. 
I t see1ns highly probable that the reduction in butter sup-

plies ,vill have fe,v ad,·erse effects upon human health, if 
there are no other cha11ges in consumption. Consequently, 
from a purely nutritive standpoint no alternative fat spreads 
,,·ould need to be made available, if every consumer obtained 
the average butter ration together ,vith average quantities 
of other foods containing fats and vitamin A. 

Fat spreads, ho,vever, are complementary \vith bread . 
. ince consu1ncrs rnay be urged to increase their cereal con­
sumption in vie,v of some reductionc; in supplies of animal 
products, and since bread is the main form in ,vhich Americans 

1ij The average daily allo\vance for vitan1in 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 
averae;e per capita consumption for the years 1935- 39), a consumer's intake of 
vitamin A from butter ,,·ould 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 v,:ould supply about 12.5 
per cent. The expected supplies of butter for civilians in 1944 v,ill be about 70 
pei: cei:it of the ~verage yearly s_upplies for 1935-39. If there were no compen­
sating increases 1n the consumption of other foods this would mean a reduction 
of 4 per cent in vitamin A intake, assuming each consumer's intake was equal 
to the recommended dailv allowance. 

19 See Ra)- mond P Christenson, l 'sm~ Resources to .\feel Food .,Veeds, l_;. S. 
Department of Agriculture, Bureau of .\~ricultural .Cconomics, l\.fay, 1943, 
table 2, page 10 
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consun1c cerc<1l-... 1naintaininu; or increasing our "upplies of 
fat '-prcad" takes on added i1nportance. r,urther1norc, butter 
,va" 1ncnt1oned 1110..,t frequenth <unong: those con11nod1tics 
,vho"e shortau;e" \\ c1 c 1110<.;t not1c eel hv consu1ners inte1, IC'\\ cd 
in a recent "ur,-e, . -, 

I1nportc1nt alternati,·c cour"<''- of t1ction ,vhich n1ight be 
pur<;ued 1n ad1ust1ng to the expected butter short.tgc· arc: 
(1) the produt t1on of additional rnilk the huttcrl:1t fron1 
,,•hich can be u,cd in butter. (...,) rccluc tion in the f.1t content 
of butter and or di,·cr-..ion of butterfat fro1n other d.1iry prod­
uct-; into butt<'r. ,tnd (3) the provi .... ion of alternative Lits or 
,prcads for bread to -..upplc1ncnt supplies of buttc1. 'l'l1<·"e 
alternative course" of .1ction a1 c not 1nutuall, exclu-,i, e . \11 
might be pur,ued "in1tdtancou-..lv. ] 'he ch·,i1 .1hilitv for c111-
plo) ing <1ny of thcn1 depend-; upon their 1 cl.ui, c co-;ts ,incl the 
extent to ,vhich the, 1ncet consu111t-r..,· prcfcrcnc cs. I t h,1s been 
pointed out in a previous "ection th,H. fro1n a nutri ti, e st,1nd­
poin t. it is not desirable- gi,·cn our li1nited 1c-;ourT<''- ,1nd the 
alternative \\ a, s in ,,·hich the, n1ight be c1nplovccl to pro­
duce enough additional rnilk to pro,idc sufliticnt h11ttc1!,1t 
to sati._f, all dc1nands for butter \\ hcthcr buttcrf.1t -,IJould be 
diverted fro1n other clairv procluc l'- to butler depends upon 
relative con-;u1ncr prefc.·rence" for .tclcli tion,d butter. for cL1irv 
product--; containing the u..,u,tl t1111ounts of ln1ttcrf.1t. ,ind for 
foods ,,•hich could be used a, ,tltcrn.iti,·<·, fur butter. ,lnd upon 
the legal and ,tchnini-,trativc diffic ultic, enc ountc1 <'cl in dis­
tributing the incidence· of "uch di, e1,ion. 'I hi .... pnH <·dure is 
rclati,·ely incxpcn..,iv<· in t<'I 111" of tlH· .11nounh of ,tdclition:i.l 
resources rcquir,·d to put it into op1·1.1tio11. f Io,,c,·1·1-. 111,1kine; 
altcrnativt•.., for I >utter n1orr 1 <',tdil) av.1il.1hlc \\ otdd pr oli,dJlv 
reduce th<· extent to\\ hicli butterlc1t \\ otrld h,1, e to l>c di, ertcd 

2'l A sun C'\ r<'< entlv < ondu( tt'd 1111<kr tlw St!JH'I \ is1on nl < ;eorge < ,,1ll11p, 
Elrno Rop<•r, Cro,l<'v lrH , and rcs<'an Ii rn,•n of H,1n,1rd B11,1n,·,s Sc lto.,J, 
Prinu•ton l ni\c ,._it), Life ~f.1g.inn<·, C'olu111bid U111\('1s1t\', tlw 0111(1' ol '-111\<'V 
Standards, and tlw H1irc•a11 of tlw Budt;l t indu .i.t<'S th,1t butter \,as 1110,t lrt'-
9llf'r,tly m1·ntio1wcl b\ 111t1'1\ i, \\t, sin r,·spons<· to the q11t ,t1<111 "\\ li<1t arc somt· 
of the shortage1i that h,n <" !Jot llf'rt•d vrni most"' A tot,11 of I, 'J \ 5 in I< 1 \ rt'\\ s \\t'I e 
rnade. B11ttrr \,as nwntioned h\ about ') ') pt'r < ,·nt of tht 1ntn \ 1<'\\/Ts. Rdc-r 
to lnd1ar, th<· H.ts< ,trt h l)I\ rsion \1< 11 dtth Publishint; ( 'o, I l<•s :'.\forn, s, low,1, 
\'ol.X\I,:--.-o.2 J.1n 15,!'J11 pa~c•J 



fro1n other products into butter in order to 1casonably satisfy 

consu1ncrs' dcn1ands for spreads for brc-c1d. 
1 'herc arc a nu1nbcr of acceptable replacc1nents for butter 

as it is used in cooking. ()nly a fe\,· fats, ho,, ever. arc used as 
spreads for bread \mong these arc olco1nargarinc. vc~etable 
shortening. lard. s,llad oil. peanut butter. and crca1n chce c. 
'l he non-fat spreads for bread arc pri1narilv li1nited to jams. 
jellies, etc. 'I'hcse arc u"cd both a-; an ,1ltcrnative to \)utter and 
in conjunction ,,·ith it. Butter extender" arc al"o a 1ncans for 

,1dding to the supplies for spreads for b1 ead. 
~fhc production of son1c of these spreads ha-; incrca,cd 

clu1 ing the \\ ar, \\ bile the an1ounts of others a\·ailablc to 
civilic1ns have been reduced \lthough data are not co1npletc 
on the extent to \\ hich the,e , c.111ou" food, <11·c actuall,· u,cd a, , 

alternatives for butter. available data indicate that olco­
n1,1r~arinc is the n10...,t \\'idclv u,cd and probabl) the rnos 
acceptable by consunH.·rs as a repl,1c cn1t nt for butter. C.on­
stnnption of olcon1ar~,1rine for the l 'nitcd t 1tC'- is expected 
to be bet\,ccn 2 and 2½ pound" per capita 111ore in 1944-
than it \\'as on the average in the) e,1rs l CJ.')<) 42. (~onsequentlv. 
it is of i1nportanre to consider the cll'ect, \\ hich incrLasLd u-,L 
of olco1nar~arine as a food \\ ould hc1\'l' upon the \\ elf are ol 
consun1<'rs and butter producers, if c. on...,unu·r, ,1rc gi\·en n1ore 

opportunity to obtain it. 
~1ncc de1nands for butter (at expected prices during the 

\\ ,11) arc high rclat1\ e to available supplies. the pro\ i,;,1on 
of additional olco111a1gc1rinc 1-.. \<.l) unlikel) to affect butter 

prices and returns to butter p1 oducers.~1 

\\ here butter and olcon1argarine are both a,·ailable to 
< onsun1crs, son1c ind1\ 1duals \\ ill c onsunH' onl, butter, others 
\\ ill consun1e both butt<. rand oleo1narg,1rinc. ,u1d other-..\\ ill 
use only ol<.·0111,1rg,1rinc. l t \\ ,1s indicated p1 l'\ 1ousl, that 
there \\Otild probably he no unp,1ir1nent of health ii no other 
fat" \\ere 1nadc available to co1npcnsatc for the reduction in 
c1,c1.1gc pc1 c<1pit,1 butter supplies pro\idcd ,l\,lll,1blc quanti-

71 ScHne factors in the· c:flc·l t on the post\\ ,11 buttc·1 111a1 ket of I erno, al ol the 
i,npcdi,ncnts to oil'onuu garinc c ons111nption ,ll c discusst·d in sc•cuon I\ 
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tics of butter and other foods ,vcrc equitably distributed 
an1ong consumers. I t is of interest, ho,vever, to consider the 
effect upon the health of those con.,un1crs 111 \\ hose diets 
butter might be replaced by 0Jeo1nargarine. 

The minin1un1 legal stc1nclarcl for the fat content of butter 
and oleomargarine is 80 per cent b;, "ei~ht. Recent assays 
indicate that the average vitamin:\ content of butter is about 
13,500 units. z1 Fortified oleon1argarine 1s legallv required to 
contain a 1ninin1um of 9,UUU International unit-; of ,·ita1nin .A.. 
per pound .. \ pproxi1nately 90 per cent of all oleo1nargar1ne 
sold clomcsticall, is fortified. l }nfortifiecl oleoma1 ~arine,;; con­
tain insignificant a1nounts of ,·itan1in .-\. 

T he relati,·e nutritive 1ner1t<; of butter and fortified oleo­
margarine as presented in the literature bv sl ientist<; ,vho 
ha,·e in,·estigated thi'> subject ha,·e been re,·ic,vcd recently 
in a pamphlet published by the National Research C:ouncil. 
The excerpt belo,v fron1 this publication su1nn1dnzcs inforn1a­
tion on the subject. ~:1 

"The present available scient1hc C\ 1dence indicates that "h<"n fortified 
mare;arinc is used in place of butter as a source uf fat in a 1nixecl diet, no 
nutnt1onal difference.;; can be ubser\ed .\!though unpurt<lnt d1ffercnn·s 
can be de1nonstrated bet\\een different fats 111 special expcri1n<'nt(d clit·ts, 
these differences arc unin1portant \\ hen a customarv n1ix<'d diet is u,ecl. 
'fhe above state1nent can be rnade in respect to fortified n1<1n~.trine and it 
should be cmphc1~i7ed that all n1argdrine should be fortified '' 

The finclin~.., of an earlier repu1 t prepared bv tht• C :ouncil on 
Foods and Xutrition of the .-\n1cric<1n 1Ieclical .\ssuriation 
are in <.ubstantic-1.l agrcc111cnt ,, ith thi, conclusion. ·1 

.\lthou~h fortified olcon1ar~arinc is nutritious <ind ar­
ccptc1blc by n1<n1y con-;un1cr-; a, a spread, thcrc are sc, c1 al 
kind,;; of trctdc barriers to its use. Onc-h<-df of the states h,i,c 

n Tht' state l'.'1.p< 1 im('nt stc1tions in roop<'ration \\ 1th the l S Dt partn1c-nt of 
.\~1 trulturc a1 c dt \ doping irnµro\'ed procedures for anal) lllH{ tht \ itan11n A 
content of butt< r Results from tht'sc assavs a1e as )('t prd11n1nan·, but c11e 

indicati\T of the- final rt"sults \\ hie h may be expc·c tc-d 

23 .1 Rr/mrL on .\fm1;f/r1t11, R, port of the- Food and '.\J'utrition Board, '\J'at1onal 
Re,(ar ch Council Reprint and Circular ~c11ts, '\;o 118, .\ug11st, l 'l..J \ p 18. 

· C.011n(il on Foods and "\utnt1on, ,\rncncan \frdiutl \s,oc 1<1tion, " I hr 
C:omparati\·c Nutut1onal \ alue ot Butter and Olc-on1ar~a11nc ' 'J h,· 7011n1,il 
of 1hr , tm111c,111 Jferlzcal . 1,wc1r1/to11, Au~. 22, 1942, vol. 11'), µp. 142S 1427 

• 
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enacted excise taxes on oleomargarine, these taxes ranging 
from 5 to 15 cents per pound on the uncolored product. 25 

Thirteen states have imposed license fees on retailers of oleo­
margarine; ,vholesalers of oleomargarine pay license fees in 
thirteen states. T,venty-nine statec; prohibit the sale of colored 
oleomargarine.26 There is a federal tax of 10 cents per pound 
on colored oleo1nargarine. ,.\ federal tax of ; 4 cent per pound 
is levied against uncolored oleomargarine, but this tax is so 
small as to ha,·e Jit tle effect upon consumption of the product. 
Son1e of these barriers-particularly the higher license fees­
have the effect of keeping oleomargarine off the 1narket in 
certain sections of the country. Some of these rec:;trictions in­
crease the prices \\'hich consumerc; l1a, e to pay for oleomar­
garine. If the excise taxes \\·ere remo,ed during the \\'ar, OPA 
could irmnediately reduce the price ceilings on oleomargarine 
by at least the full amount of the tax. If no ad1uc:;t1nents \\'ere 
made in the price ceilings, prices \\ ould probabl, be reduced 
very little fro1n their present level, since the demand for the 
product at exic:;ting pricec; i.., rclati,·cl) great R c1noval of these 
taxes during peacetime \\Ould probablv result in some,\'hat 
lo,\'er prices to consumers, higher profits to olcomarisarine 
manufacturers, and perhaps hi~her returns to the producers 
of the ra\\' materials than \\'Ould occur if the tax<''-,, ere main-

tained. 
The federal la,,·s \\·ere originally adopted to t1id 111 identi-

fying oleomargarine and preventing its fraudulent sale as 
butter. tate oleomargarine legislation has been aimed not 
so much at preventing fraud and n1isreprc-sentation as pro­
viding protection for particular co1npcting p1 oducts. 

The fact that butter has long been the moc;;t \\·idel) u'>ed 

z; 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 
oleon1argarines containing imported vegetable oils. 

:lti Refer to Ta) lor, Burtis, and \\ a ugh, Barners to Internal Trade n Farm 
Products, Bureau of Agricultural Econ, C. S. Department of Agriculture Special 
Report, 1939, pp 1"'-30, and to Kational Research Council, np. czt., pp 8-17. 
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fat spread in the United tates and that it is ycllo,v in color 
is a factor encouraising manufacturer<; of oleomargarine to 
try to color their product yello,v. Consumers and producers 
have a "rig-ht" to demand that products be clearl) identified 
and that there are adequate c;afeguardc; against n1isreprescnta­
tion. imilarity in the taste and appearance of butter and 
oleomarisarine presents o pportun i tv for n1isrepresen ta tion. 
T axec; and other similar devices, ho,\evcr, are not the c:;olc 
nor the best means for enforcing identification. The relatively 
heavier taxation and frequent outright prohibition of the "ale 
of colored oleomar~arine cannot be ju'>tih<'d on grounds of 
preser,·in~ the identit} of the product.~7 • \ " is true ,, ith an, 
food product, misrepresentation can be controlled b, labcll1n~ 
requirements coupled ,, ith state and federal inspection of the 
conditionc; of manufacture and distribution, enforced through 
a technique such ac:; liccnsin~. This applie" to di,;tribution b, 
licensed public eating places as ,,·ell as bv n1anuf ac turer ,, 
,vholesalers and retailers, although enforcing ident1hcat1on in 
such establishments as re'>taurants i<. ob,iou'>h rnore co-;th 
than inspection of the 1nanufacture of the product. 

B. Rat1on1n1; of Dall)' Prod1u tr 

I n order to attain 1nore equitable distribution of available 
supplies of butter and chee<;e, consurner rationing of thc,;c 
foods ,vas inaue;urated early in 1941 E,·apor<.1.tcd 1nilk ,vc1., 
later added to the list of rationed dairy products These <lair} 
foods have been included in a group along \\1th rneat'> and 
edible fats and oils, ,vhich is being rationed b) points. Tlus 
procedure has been criticized on the basis that 1ncc1l'> and sue h 
edible fats and oils as vegetable shortenin~s are not closel\ 

27 There has also been a special federal tax of $50 per year levied on each 
manufacturer of reno\ ated or process butter, and a tax of 1

4 cent is levied on 
each pound of this product About O 15 per cent of the total butter output 1n 
1940 was process butter. The taxes affect its sale and consun1ption in a manne1 
similar to the way in which oleomargarine taxes ha\ e affected the sale and 
consumption of oleomargarine. If renovated butter differs fro,n other butter, 
the problem- like 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 fen ( 1[ 
any I 1s not discussed Total receipts from licenses ,night be higher than, lower 
than, or equal to the costs of inspection, depending upon the criteria established 
for distributing income 
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related to butter and cheese, and that including all of these 
foods in the same group causes consun1crs considerable incon­

venience in allocating their ration points. 
I t is true that including many different food items in a 

{?;roup of rationed foods does cause- consumers some incon­
\·enience in deciding hovv to allocate their ration points. But 
this is the same sort of inconvenience that is caused in the 
allocation of an individual's income a1nong various items 
\,·hich he might purchase the sa1ne sort of inconvenience 
arising from making any decision \\here, fro1n a large number 
of alternatives, onlv a fe\v mav be selected. The more numer-

, I 

ous and 1nore \·aried the items in a group of ratio11ed commodi-
ties, the greater is the opportunity for consumers to obtain 
maximum satisfaction in the allocation of their ration points. 
\\1 hen the satisfaction of consumers is to be considered in 
evaluating various rationing procedures, placing dairy prod­
ucts in a group of foods including meat is to be commended. 

The War Food Administration placed limitations on sales 
of fluid milk and cream in manv of thC' larger cities late in 
1943. 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 J une. 
These limitations mav be alte-red bv the \\1ar Food .t\dminis-, , 

tration as supplies change. There are also similar restrictions 
on the distribution of cottage cheese and some other by­
products of fluid milk and crea1n. Individual consumer are 
not limited in their purchases, except insofar as restrictions 
are invoked b1 distributors. Consumer rationing of fluid milk 
consequently rests \vith milk distributors. 

The primary purpose of limitations on sales of fluid milk 
is to make available 1norc 1nilk for use in manufactured 
dairy products. It is estimated that restrictions on sales of 
fluid milk \•;ill make available during 1944 about 10 per cent 
less fluid milk, 9 per cent more creamer) butter, 14 per cent 
1nore cheese, 20 per cent more evaporated 1nilk, -, per cent 
more dried \\ hole n1ilk, and 34 per cent 1nore dried skim 
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milk than \\ ould he avait1blc in the absence or such I estric­
tions -~ 

\ \ '1dc variations 1n indi\'iduc1ls' rcqui1 cn1cn ts for rnilk n1akc 
equ1table fluid nulk rationing difTicult. (:hildrcn rcqui1c rnorc 
milk than do adult ... ,ind there 1nc1\' be considcr,1hle \ c1ri,1tion 

• 

in adul t require1ncnts :\' ursing n1othcrs, for cxarnplc. 1 cquirc· 
more milk than the a\ c1 age adult \1.tn\ consun1<·rs hc1d in­
sufficient quantities of rnilk in Jun<. 1943 \ !though url>,1n 
fluid milk and crca1n consu111ption in 1941 exceeded th,ll of 

1942 by about 11 per cent, it docs not sc·cn1 like!\ thc11 the 
increase,, as proportionately greatest ,unong consun1<·1 s ,, hose 

intake of n1ilk \\ els alrec1d\ nutritional!, "11flicicnt. Li1nit,llion<; . . 
on milk ,ales resulting frorn ph)sical sho1 t<1gcs \\ottld p1obc1blv 
be nece .. sar\· 1n so1ne arec1s C\'Cn though there ,, .is no intent 
to make rnore 1nilk a\·,1ilahlc for other products. \ \ 'here 
ph) sic al shortages do not exist, ho\,<'\ er. li1ni tat ion" on s,dcs 
or fluid n11lk secrn inach isahlc frorn .i nutriu,·c st,111dpo1n1, 
unless the additional n1ilk that 1-. n1adc .1vail.1hlc fo1 other 
dairy products ~oe, into foods ,, hose' disll ibution an1on~ the 
population adds rnore to h<·<1llh thc1n \\ ottld the fluid 1nilk. 
For example. unless all of the ski1n rnilk cc111 be dried or othc1 -

28 Expected production of sornt• datr) produ< ts u1 1914 \\Ith .ind \\ithout 
restrictions on sales of liu1d n1ilk 1s 1nd1r.tl<'d 1n thr· foll<J\qng t.ihl«· t,1k«·n frorn 
The Da11} S1tuat1011, Bureau of Agn< 11ltur,1l [ « <H101111c~. L S D,•p,trtnwnt of 
Agriculture ~cptemb<"r, I 943, p I 0 

Product 

Fluid milk and crean1 1n urban 
areas 

Cn amerv butter 
American cheese 
Evaporated milk 
D ried whole milk 
Dried skim milk 

\\ nh I hud ~hlk 
Salt•s Rt·stnncd 

:-,. hllions of Pounds 

40, 'i(,5 
I,.., I S 

700 
2,8(,'i 

I 'it l 
4..,() 

\\ 1tho11t I h11d ~11lk 
~.11,·s R<"stn, l<'d 

:\1tlhon~ of Pound'> 

4 'i. 'ioo 
I 5..,'i 
• 
<, I 'i 

2.4()() 

I 40 
350 

These csllmatt·s 1nd1cat<' that of the rn1lk solids dt\.crtcd fro111 fluid rntlk 111!0 

other products, slightly l<"ss than thr<'c-fifths is t'xpectc-d to lw redirc, t<"d into 
human consumption. This rt·sulL'> from the fat t that only about on<"-third of 
the non-fat milk solids from tht· nulk directed into b11tt«·1 \\ 111 lw r<Tovcred for 
human consumption in th,· forrn of dried skin1 n11lk. 
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\\, ise dircctl) made available for human consu1nption, a re­
duction in fluid milk consumption 1n order to make available 
more butter ii.; not \\'arranted from a nutr1t1onal standpoint. 

The c;uccec;s of anv rationing procedure depend<; partly 
upon the ,\a\' in ,,h1ch rationing distributes the goods among 
the population and the simplic1t\ of the c1dn1in1strati,·e pro­
cedure. 1~hc level of milk consu1npt1on is relati, ely high in the 
areas ,, here limitation<; have been placed upon dealers' sales 
of 1nilk. ;\O .:;crious reduction.., ha, c to be distributed among 
the population. 'I hc ad111in1str,lt1on of such lin1itations is 
relat1vel) .:;1mple as cornpared to point rationing. 

I f nation,, ide rationing of fluid milk or drastic cut<; in the 
consun1pt1on of fluid n1ilk in n1any areas 1s considered desir­
able, ho,\·cvcr, point rationing rather than rationing b, deal­
ers .:;ce1nc; advisable. (;i,·ing <;cllers the 1 esponsibilit, for de­
ter1nining 1nd1,·1dual rationc; ha, not proven , er, succe-. ful 
\\'here th1c; t) pe of rationing has bce11 applied to other com-
1nodi tics, particular!, \\'hen the level of d\ ail able -;up plies 
has been 1narkedlv reduced I;luid n1ilk, c rcan1, and evapo­
rated milk could be included in a group of foods ,, hich could 
be rather easily rationed under the point s\ stem. pecial 
procedures could be established to 1nini1111/e the collection 
and accounting of points. 
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Developments ,vhich arc made during th(' ,, ar both ,,·ithin 
the dairy induc;try and independcnth of it are likely to be of 
importance in the post,, ar dair,· picture'. 1'hic; c;ection is not 
an analysis of these developments. I t is n1crch an atte1npt to 
list some of the more important one" and to point out so1nc 
of their possible implications. 

The Postuar .\fa,kct for Drzrd .S'k1n1 .\J,11. . . \<; has been pointed 
out previously in this analysis, the dc1nand for d1 ied sk1111 
milk has increased sharply during the ,, ,lr. Because of its 
high food value per pound and 1ts storabilit,, a large propor­
tion of the dried non-fat 1nilk solids produced thus far during 
the ,,·ar has gone to our armed forces and to lcnd-lca<;c If 
supplies had been sufficient, ho,vever, it i<; likel) that do1ncstic 
consumption ,,ould have increa<;ed marked!), particulc1rl} 
if milk solidc; ,,ere u<;ed in bread. 

Forecasts of actual quantities of dried ,k1n1 n1ilk ,, hi( h 
,,·ill be consumed and the prices ,vhich "ill prevail in the 
years after the ,var can be little more than guesses. i\pproxi­
mately 270 milJion pound<; of dried skim milk ,vere mdnu­
factured for human food in 1939. ~l ost of thi.., ,vas used do-
1nestically, largely bv confectioners, baker<;, ice (ream manu­
facturers, and in the preparation of various com1nercial prod­
ucts. Although ,,·artime demands (includin~ domestic require­
ments for the fortification of bread) have been nearly four 
times as large as this prc,,·ar hgure, there is little likelihood 
that demands in the period f ollo,ving recon'>truction \\ ill 
approximate ,,·artime requirements. N[an1 countries other 
than the United States can supply lar~e volumes of dried 
skim milk. Although dried skim n1ilk is a relatively inexpen­
sive source of ani1nal proteins and other i1nportant nutrients, 
many of these nutrients rnay be provided at t>,·en lo,,·cr costs 

r 4s J 
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from such foods as SO\ beans, on a long run basis .. oybean 
flour may be \Videly used as a n1eans of nnpr0\ ine; the nutri­
tive quality of such foods as bread. rfhese factors should be 
kept in 1nind in estimating the post\var dried skim milk market. 

Removal of ta-..:es and lzcense fees on the ,nanuf acture and sale of 
oleo1narf!,a1 zne. One cannot esti111ate ,, i th anv accurac) the 
probability that restrictions 011 the n1anufacture and sale of 
oleomargarine ,vill be relaxed. 'lorne of the general implica­
tions to the dairy industr\ of such a development, ho,, ever, 

mav be of interest. 
To the extent that butter and oleo1nargarine 1nay replace 

each other and that prices for oleomargarine are lo,,·er ,, ith 
the removal of restrictions than the\ \\ ould be if taxes, license 
fees, and other impedi1nents ,,·ert' n1aintained, removal of 
the restrictions might mean a some,,·hat lo,, er short-run level 
of returns to butterfat than \•.:ould other\, 1,c prevail. H o,, 
much lo,ver butter prices ,vould be 1-. ddhcult to estimate. 
('.onsumers generall) prefer buttc1 to oleomargarine and 
butter ,,·ould probably conti11uc to con11nand a substantial 

, 

. 
pre1n1um. 

The restriction<; to the sale and n1anufacturc of oleo1nar-
garine are important to dai1, n1en, since ,uch re.;;trictions 
influence their incomes . \nd v1c,, ed in isol,ition, the restric­
tions on oleomargarine are of rclati, el, httlc significance 
to the general public. Ho,, e\ er, the ran1ifications of using; 
such a procedure to influence incornes are of n1uch greater 
significance than the in11nediate effects upon the price of 
butter and other dair7 products Such restrictions interfere 
\Vith organizing our ccono1nv in a n1anncr \\ hich '"ill enable 
1naxi1num production fron1 our limited rec:;ources. Extension 
of this principle to other fields \,ould tic the econo1nv in knots 
and make its proper functioning i1npossible. The long-run 
effect of attempting through artificial price n1aintenance to 
influence the distribution of incon1es n1a, be a drac:;ticall) 
s111allcr total incon1C' to distribute. Each group trvin~ to g;et 
a larger share of the national incon1c through such re.;;trictions 
1nay !ind that although its c:;hare 1s larger, it" ab,olute quantit, 
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may be s1naller than "ould be obtained 1n an econorn\ in 
\\·hich such restrictions \\ ere absent. Furthern1ore, e,·en 111 the 
short-run, reta1iator: action again,;,1 not 0!11, butter but other 
dairy products is encouraged b) the rest1 ictions nnposed on 
oleomargarine. 

ri·artzme changes in lrclznologr. Sorne i1np10,·cn1ents in tcch­
no1og) rna) improve markets for dair) products. On the other 
hand, some technological in1pro,·en1ent" n1a\ enc.ouragc the 
use of other i terns to replace cl air) products. for exa1n pie, 
impro,·ements in the dr,·1ng of \\ hole n1ilk and sknn 1nilh. 
help to make these products rnore acceptable. Increased use 
of vegetable proteins 1n industrial processe,;, ho,veve1-. ITI,l: 

reduce the market for <;uch products as casein. 
I rnpro,·ement-; in technolo10- "ill pro,·e of 1nost significance 

to the dairy indust1: if the application of technolog, is gi, en 
greater opportunit, than it has been granted 111 the past. 
. ome legally established specifications for 1he co1nposit1ons 
of <lair: products impede the application of i1nproved tech­
niques to making the-;e products n1ore acceptable. .\ re­
examination of the-;e specifications to,\ arc! 1naking them more 
flexible ma) be desirable both fro1n the standpoint of consurn­
ers and producers of dair) products. 
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Cseful comment, and criticisrns of this studv have come , 

fron1 so n1an\· source-. that it is ver\ difficult to ackno,\·ledge ... 

all of them. Profcc::,sor 1) (,,de J ohn..,on. ,, ho i.., no,\ \\'ith the 
Uni, crsit, of C'hicago. ha<.. been e'\.ceedingly helpful in sug;­
gesting additions to and n1od1ficat1ons 1n the anal, sis. He also 
collaborated \\ i th the autho1 in as...,e1nbling the materials in 
the appendix. Director R E. Buchanan ha-; lent his encourage-
1ncnt and support in the preparation of the n1anuscript The 
Experiment tat ion re, IC\\ cornn1i ttecs for th1-, pa1nphlet ha\ e 
offered rnanv constructive -.uggc,uons 'fhcir assistance is , 

very 1nuch appreciated. Protes-:.or..., \\ (T :-.furrav, G. 
Shepherd and \ \ '. H . .:\" 1c halls togethe1 \\ 1th P1 o(e...,...,or-:; ;,.larga­
ret (;. Reid (on lea,e ,\1th the Bureau of the Bud~et), T. \\'. 
Schultz (Departn1cnt of Econonuc:-i. Cni\·er...,1t) of Chicago , 
,\ lbcrt (;. H art (on lea\e \\1th the l,r S Trcasur,, and 
\\'al tcr \ \' \ \ ' tlco:-. ( l)cp,u tn1en t of \e,11cul tural Economics. 
l,rn1,·crsit\ of \\'i,cons1n) ha\·c at \0n1e ..,tage..., 111 the prepara­
tion of this pan1phlet offered thei1 judgn1cnts as to the ac­
cur ac, and adeq uac) of the anal\ s1.., fhe error<.. and omis­
sions. ho,\e,·er. ,1re definitcl\ the re .... pons1bilit\ of the author. 
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D ata relating to the efficiencies \\ ith \\ hie. h various kinds 
of livestock convert feed into food are not readilv <tvailahle. 
This is the situation particularh \\ hen one considers a\'<'J a~c 
rates of conversion of the different kinds of livestock .is \\ ell 
as the variation in rates arising out of differences in p1odtu -
t1\ ity and differences in the\\ av in\\ hich the li\'Cstoc k p1 oduct 
is ultimately consurned as food. 1\ ppcndix tables 1 8 1 cprcsent 
an atten1pt to provide a rough basis for ~uch con1pa1 isons. 

These co1nparisons should not be accepted as the hn,il 
\,·ord on the subject "'c. \ er,d lirnitations Illtl',t he i1npo--ed in 
interpreting the1n. 1' n st of alL \\ hen one con1 p,1rcs t hr <1111<n1n ts 
of food nutrients produced by various kinds of livestock fron1 

a ~iven quantity of feed, it 1nu-;t be assurne<l that at lcctst p.irt 
of the feed can be used bv anv of the kinds of Ji\ cstock in-' , 

eluded in the comparison. Hogs and poultr\ c,111 utili7<' onh 
li1nited quantities of roughage,;;. Ilo\,cver. ince the total di­
gestible nutrients provided by rou~ha~c,;; c<1n be subs ti tutcd 
in the rations of dairy cattle. beef. or sheep for total digestible 
nutrients furnished frorn con< entrate feeds, such co1np,11 isons 
arc valid for relatively s1n,1ll < han~cs in the output of the, .11 i­
ou-; kinds of livestock . 

. \ second limitation ar i,.,,,.., fr 0111 the fa, t that Ii\ t'stock 
products are a con1positc of a nu1nbcr of nutrient-;. I n< 0111-

paring only relative I cturns of one nut, icnt. tht' other 11ut1 i­
ents produced jointly arc i1nplicitly valued at ,re_-ro. 

The rates of con\crsion ,llC based on a\·cra~<' nutriti\e 
compositions of various lh estock products and upon esti1n,ttcd 
rates of conversion of feed into thcsc products. I t should l,c 

re-membered that there is sonic variabilit~ in the co1npo:-iitions 
of the products and c onsidcrablc· variabilitv in the 1 .ttes of 
conversion. J, urthcrn101 e, since the population of I ceding rc1tes 

[ 49] 
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1c;; not knO\\'n, the values U'-ed are esti111ates and are subject 

to errors. 
In spite of these li1nitations, thC" assen1bling of these data 

in th<.>ir present forn1 \\·ould appear to be r11orc satisfactory 
than other a,·ailablc data for indicating relati,·e resource 
costs of providing given an1ounts of protein and carbohydrate 
cquivalen t for hu1nan consun1ption fron1 various kinds of liYe­
c;;toc k, considering varying le,·els of product1, it) as \\'ell a~ 
,·ariations in the ,,·ay in ,, hich the product is used. 

In c onvcrting variou" feeds to the co1n111on dcno1ninator 
of tot ,11 digestible nutr 1ent,. it ,vas assurned that each pound 
of corn contains approxin1atcl1 0.8 pound of total die;estible 
nutrients. a pound of oats contains O."" pound of dige'>tible 
nutrients, each pound of other feed concentrates contain 
about 0.75 pound of total digc'>t1blc nutrients. a pound of 
silage contains approxin1atelv O 15 pound of total die;est1ble 
nutrient<;, and a pound of ha, contain" about 0.5 pound of 
total chgcstible nutrient<;. There is. of cour'-e, variabilit, 1n , 

the percentages of totc1l digestible nutrient, contained in 
different s<11nples of the sa1ne general kind of feed.:.. 

Feed <.upplied fro111 pa,ture hes been on1i tted in these com­
parisons, pr1n1c1ril, becau"ie of the difficulties 1nvol,·ed in 
con1paring difl"ercnt kinds of p,1sture 'fh1" 01nission increases 
son1e,,·hat the estimated relati,·c eflic1<.'ncics of roughage con­
-;un1in~ anin1als dS compared to oth<.'r animals. 
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Kind of Animal 

Dairy cow 
Dairy cow 
Chickens 
Dairy CO½ 

Chickens 
Chickens 
Chic.kens 
Chickens 
Chickens 
Chickens 
Chickens 
Hogs 
H ogs 
Hogs 
Hogs 
Hogs 
H ogs 
Beef calves 
Dairy cow 
Dairy cow 
Beef yearlings 
Dairy cow . 
Beef. 2 yr. old .. . 
Lambs ..... . 

~ .-:-1) o-> 
• fJ, ~ • 

:::,=:,,~n,~:::l('1>t""t>~....., 

Level of Productivity 

8,000 lbs. milk per year 
6,000 lbs. milk per year 
hve weight 2 lbs 
4,000 lbs. milk per year 
live weight 3 lbs. 

.l • '1,U.l .. J.~ ..i 

I 3 72 doz. eggs per hen pe1 yr. 
live weight 4 lbs. 
10 doz. eggs per hen per yr. 
live weight 5 lbs. 
live weight 6 lbs. 
8 doz eggs per hen per yr. 
live weight 160 lbs 
live weight 190 lbs 
live weight 210 lbs 
hve weight 230 lbs. 
live weight 250 lbs. 
live weight 310 lbs. 
weight incr. from 400 to 800 lbs. 
8,000 lbs. milk per year 
6,000 lbs. 1nilk per year 
wt incr. from 650 to 1,000 lbs. 
4,000 lbs. milk per year 
wt incr. from 850 to 1,100 lbs. 
wt. 1ncr. from 60 to 90 lbs. 

Use of Product 

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

V , (" ~ f .. -

Average Lbs. of Protein 
in the Food Product 

From 100 Lbs. of 
Total Digestible 

Nutrients Consumed 

6 0 
5 3 
4 1 
3 9 
3 8 
3 8 
3 4 
3 3 
3 1 
2 8 
2 7 
2 4 
2 2 
2 1 
2 0 
1 9 
1 6 
1 5 
1 2 
1 1 
1 1 
1 0 
0 9 
0 8 

0 Based on returns of animal products as su1nmarized 1n farm records and feeding experiments. (See Appendix tables 3 8.) 
The eompansons 1n this table consider only relative protein returns, thus evaluating the other nutrients produced jointly with the 

protein at zero. 
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 ,dll be about five-sixths of the returns from equivalent cows producing 

1nilk for use in whole milk products. 
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TABLE 2 
R ELATIVE EFFICIENCIES OF VARIOUS KINDS OF LrvESTOCK IN CONVERTING FEED INTO Fooo ENERGYa 

Kind of Animal 

Hogs ..... . 
Hogs .... , .. . 
Hogs 
Dairy cow ..... . 
Hogs 
Hogs 
Dairy cow 
Dairy cow 
Hogs 
Dairy cow. 
Dairy cow ... . 
Dairy cow ... . 
Chickens .... . 
Beef yearling. 
Beef, 2-yr. old 
Beef calves .. 
Chickens . 
Chickens .. 
Chickens .. 
Lambs .... 
Chickens .. 
Chickens .. 
Chickens .. 
Chickens .. . . 

Level of Productivity 
or Weight Marketed 

live weight 310 lbs 
live weight 250 lbs 
live weight 230 lbs. 
8,000 lbs. milk per year 
live weight 210 lbs. 
live weight 190 lbs. 
8,000 lbs. milk per year 
6,000 lbs. milk per year 
hve weight 160 lbs. 
6,000 lbs. milk per year 
4,000 lbs. milk per year 
4,000 lbs. milk per year 
13 ½ doz eggs per hen per yr. 
\•Vt. incr. from 650 to 1,000 lbs. 
wt incr from 850 to 1,100 lbs. 
wt. incr. 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 lbs. 
live weight 2 lbs. 
live \.Yeight 5 lbs. 
live weight 6 lbs. 

meat 
meat 
meat 

Use of Product 

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 
eggs 
meat 
m<>at 
meat 
eggs 
meat 
eggs 
meat 
meat 
meat 
meat 
meat 

Av. Lbs. of Carbohydrate 
Equivalent in the Food 

Produced from 100 Lbs. 
of Total Digestible 
Nutrients Consumedb 

29.6 
29.5 
29.0 
28.6 
28 . 2 
27 . 0 
25 .2 
24.8 
24 .6 
22. I 
18 .2 
16 .0 
11 3 
11 0 
11 0 
10.6 
9 .8 
8.5 
8.0 
8.0 
7.8 
7.4 
7 4 
6 7 
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"Same bases for cakulat1on as table 1 (Sec Appendix tables 3 8) 
The comparisons 10 this table consider only relative 1·eturns 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 \Vhen foods or fee-ds are ingested they yield energy in addition to furnishing <·sscntial nutrients. The number of units of energy 

produced depends largely upon the relative amounts of the fred nutrients (protein, carbohydrate, and fat) in each fecdstuff. Equal 
units of weight of protein and carbohydrate produce essentially equal arnounts of cnergr, those of fat 2.25 times as much. 

0 Energy returns from cows producing milk for use in cheese will be about four-fifths of the returns fron1 c-quivalcnt cows producing 
milk used in whole milk products. 
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TABLE 3 
DATA RELATING TO EFFICIENCY oF Hoes AS CONVERTERS OF FEED INTO EDIBLE PROTEIN AND CARBOHYDRATE EQ.UIVALENT 

Li\.e 
I \Vt. 

(Lbs.) 
--

40.. . . . . . . 
80 . . . . . . 

120 . . . . . 
160 . . . . . 
190 . . . . . 
210 . . . . . 
230 . . . . . . . 
250 . . . . . . . 
270 .... 
290 .. . . 
310 ... . . . . 

Composition of Animal 
(Lbs in Food per 100 

Lbs. Live \Vt. )0 

CHOb I 
Equiva-

Protein Fat lent 
- . - -

8 70 9 0 29 0 
8 20 16 0 44 2 
7 80 23 0 59 6 
-, 30 29 6 73 9 
-, 00 34 5 84 6 
6 80 37 0 90 1 
6 55 39 0 

I 
94 3 

6 30 40 5 97 .4 
6 05 41 -, 99 .9 
5 80 42 7 101 . 9 
5 55 43 0 102 . 3 

Total Feed 
Requirement 

Lbs. 
Feed 

for 
Pig" 

Tot 
T.D 

(Inclu 
Sow 

Req 

-
1 
r 
ies 

) d 

--
37 5 

177 8 
332 8 
498 1 
632 6 
723 .9 
817.4 
913 1 

1,012 1 
1,114 . 1 
1,218 .8 

19 
30 
42 
55 
66 
73 
81 
89 
97 

1,05 
1, 13 

I 

' . 
I 

' I 
I , 
l 
) 
) 

. 
) 

j 

Nutrients 
Produced0 

(Edible Product) 

CHO 
Equiva-

Protein lent 
(Lbs.) (Lbs.) 

5 0 30 5 
8 1 54 3 

10 9 90 4 
13 2 137. 1 
14 8 179 6 
15 8 208 1 
16 6 235 8 
17 3 262 4 
17 9 288 6 
18 4 314 4 
18 7 336 0 

Additional 
Average Average Additional Lbs. C H O 

Lbs. Lbs. CHO Lbs Prot. Equivalent 
Protein Equivalent Produced Produced 

Produced Produced per per 
per per 100 Lbs. 100 Lbs. 

100 Lbs. 100 Lbs. Additional Additional 
T.D .N. T.D.N. T.D.N. T .D .N. 

-
2 6 16 1 
2 7 18 0 2 8 21 2 
2 8 21 2 2 3 29 1 
2.4 24 6 1 8 35 4 
2 2 27 0 1 5 39 4 
2 1 28 2 1 3 39 0 
2 .0 j 29 0 1 0 36 .9 
1 . 9 29 5 0 9 35 .0 
1 8 29 .8 0 ,7 32 8 
1 . 7 29 .9 0 .6 31 8 
1. 6 29 . 6 0 .4 I 25 7 

- - -
"Based on data presented 1n Proximate Compos1t1on of .tmerz'can .Food Afaterials, USDA. Circular No. 549; Food a11d Life, Yearbook of 

Agriculture, 1939, p. 458; and unpublished data from Bureau of Agricultural Economics, U. S. Department of Agriculture. Offal 
yields were assumed to add 0.55 lbs of protein per 100 pounds live weight (at all weights). Yields have been directly calculated for 
weights of 190 lbs., 230 lbs., and 270 lbs., and have been interpolated for the other weights. 

b 1 lb. protein = 1 lb. CHO equivalent, 1 lb. fat = 2.25 lbs. CI-IO equivalent. 
< Based on data from Robert :tv1cnze, Applications of the Law of D1mu11shzng Returns to the Product1011 of ! l ogs, unpublished ~1astcr's 

Thesis, Io,va State College, 1941, page 81. 

u, 
.j::,,. 

► '1j 
'1j 

M 
% 
C ..... 
X 



d Requirements for the sow arc estimated from John I I S1tu·1ky, F,rd Con.rnmrtl hy I.wntocl., 
Bui. No 203, page 46 I'hesc requirements for one year wt're as follows : 

Corn . .. . 
Oats .. . 
Other concentrates 
Supplement 

fotal ... 

Lbs. 
1,466 

203 
57 

114 

'I D f\l. 
1 1"'3 , 

142 
45 
86 

1,446 

()hio ~talc University, Extension 

lt was assun1c<l that the sow was fed for 8 months and that thl'IT \\T1c 6 pigs in the litter. 1-lt·ncc·, sow rcquirnnenls= 1,446 X 213 X 
1 6 = 160 lbs. 'I D N per pig 

c It was assumed that the sow gained 135 lbs. or 22 lbs. per pig. Con1position of this gain \\,·as assurnt·d to be 7 per CC'nt protein 
and 35 per cent fat. If the composition of the SO\\.' gain was assun1t'd to be 5 per cent protein and 45 p<r cent fat, tht' average return 
for a 230 lb. hog would be 2.0 lbs. protein and 29.5 lbs. carbohydrate CCJUivalent per 100 lbs. of 'l'.D '\ :,.... 
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Live 
\'\'eight 
(Lbs.) 

-
Calves 

400 . . . . . . . . 
800 . . . . . . . . . 

Yearlings 
650 . . ... . .. . . 

1000 ... . . . . . . 
2-yr. olds 

850 . . . . . . . 
1100 ......... . . 

- - - -

TABLE 4 
DATA RELATING TO EFFICIENCY OF BEEF CATTLE AS CONVERTERS OF FEED INTO 

EDIBLE PROTEIN AND CARBOHYDRATE EQ.UIVALENT 

Composition of Animal Nutrients Total Nutrients 
(Lbs. in Food per 100 Produced Produced 

Lbs. Live \Vt.)" by Animal (Lbs. ) (Edible Product) 
- Total Lbs. 

CHO CHO Digestible Pork CHO 
Equiva- Protein Equiv. Nutrients Pro- Equiv. 

Protein Fat lenth (Lbs.) (Lbs. )b Requiredc ducedd Protein (Lbs. )h 

9 . 0 6 0 22 5 . ' . ' . . . . . . . . . . . . . . . . 
8.6 13 0 37 8 32 8 212 2520 60 36 .7 268 

8 8 7 3 25 . 2 . . . . . . . . . . . . . . . . . . . . . . . . 
8.3 14 0 39 8 25 . 8 234 2730 70 30 . 4 300 

8 . 6 8 5 27 7 . . . . . . . . . . . . . . . .. ' . . .. . . . . . .... 
8 1 15 0 41 9 16 , 0 226 2250 62 20 0 247 

- ·- -

Average Lbs. Nu-
trients Produced 

per 100 Lbs. 
Total Digestible 

Nutrients 
in the Feed 

--
CHO 

Protein Equiv.b 
-

. . . . . . . . • • • • ♦ • . 
1 . 5 10 . 6 

. . . . . . . . . . . . . . . 
1 , 1 11 . 0 

. . . . . . . . 
0 . 9 11 0 

--
8 Based on data presented in Chatfield and Adams, Proximate Composition of American Food J,.faterzals. U.S.D.A. , Cir No 549. It 

\Vas assumed that feeder calves would have the same composition as common cattle, yearling feeders the same composition as high 
common, and 2-year-olds the composition of low medium slaughter cattle. The slaughter grade \,vas considered to be good with an 
adJustmcnt for weight. If cattle \Vere fed to choice grade by feeding longer, protein returns would have been reduced appreciably, 
\\hilc energy returns would increase. If cattle \vere 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. 
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c 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 colleges. 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 Uni ts of I Feed Units of I Feed l,'nits of Total 
Concentrates I Dry Roughage Silage Feed U111ts 1.DN 

I - -
Calves I 682 110 65 857 725 
Yearlings ' . 691 138 173 1,002 880 
2-ycar-olds . 841 151 168 1,160 1,015 

(~ource· R H \\11lcox, l'l al, Co1/s and .\lethods of Fallemng Beef Cat/Ir m the Coin Bdt, ]()79 23, L S DA , 1 crh. Bui. l\o 23, page 45 ) 
R. D . .Jennings estimates that in addition to the usual supplies of roughages it requires the follow1ng quantities of concentrates 

for 100 lbs. of gain· calves, 575; yearlings, 685, and 2-year-olds, 750 lbs If the roughages, except pasture, are added to these figures, 
the following approximate amounts of total digestible nutrients are required: calves, 670, yearlings, 790, 2-ycar-olds, 880. (R D. 
Jennings, Feed Consumptwn b) Lwes/oc/... 7970-,17, U.S.D.A., Cir. No. 670, pp. 56 57.) 

A summary of 75 feeding trials at Corn Belt experiment stations indicates the following requirements (total digestible nutrients ) 
for 100 lbs. of gain: calves, 540; yearlings, 650; and 2-year-olds, 780. (John H. Sitterly, Ffl'd Consumed kY L1l'es/ock, Ohio State College, 
Extension Bui 203, p. 13.) A comparable series of studies reported by ~1orrison indicates the following requirements 510, 665, 
and 735. It is to be anticipated 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 superio1 rations Second, and pe1 haps 
n1orc 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 t·osts under farm rondit1ons by 10 to 20 per c<>nt as the feeder 
cattle will shrink fro1n 3 to 7 per cent and the finished cattle from 2 to 6 per cent. 

The feed requirements in total digestible nutrients used in this table per I 00 lbs. gain are: calves, 630, yearlings, 7 80, 2-year-olds, 
900. These are approximately 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 arc s1n1ilar to those calculated from the data presented bv Jennings. 

d Based on the assumption that on the average 21 lbs. of gain are produced by hogs folio¼ ing grain-fed cattle per 100 lbs. of gain 
by the cattle. Calves produce less (15 lbs.), yearlings about the average (20 lbs.) , and 2-year-olds more than the average (25 lbs) 
Hog composition was on the basis of 230 lbs. at time of marketing 
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TABLC 5 
DATA Pi-RrAJ'\"J~G TO EF1-1c.11.,c\ OF CHICKLNS (FOR :-.11- \Tl As Cor-.,·rR11 Rs 01• Frr;o 1:-,.;10 

EDIBLE PROTFJ"I AND CARBOH\ORATF EQ.t'J\'AJ I 'IT 

C:ompos1t1on of Animal I 

(Lbs. 1n food per JOO Lbs Live \Vt )' rota! 
Li,·<' - Lbs 

Averag<' j i\.verage 
Lbs. I Lb~ 

Protein I CHO 
Returned Erpnvalcnt h 

\\ <'tght Cl-IO TDN 
/ Lbs l Protein Fat Equ1valcntb Requirecle 

p<'r I 00 Lbs per 100 Lbs 
·y D N ID!'. 

- -
9 8 3 5 17 7 4 8 4 I 7 .4 

10 6 5 8 23 7 8 4 3 8 8 5 
10 8 6 3 25 0 ' 12 8 3 4 7 8 
I I 1 6 9 ' 

25.., I 18 0 
1 l 1 6 9 I 26 7 I 24 0 

3 I 7 4 
2 8 6 -, I 

• Based on data presented in Proximate Composztwn of Amrruan Food Afatnwls, l" SD A, Cir No 549. 
bl lb protein = 1 lb CHO equivalent, 1 lb fat = 2.25 lbs CHO <'qu1vaknt. 

Additional 
Lbs 

Protein 
Returned 

per JOO Lbs . 
Add 1 t1on 'll 

TD 1\/' 

3 6 
2 8 
2 4 
1 8 

Add1t1onal 
Lbs CHO 
Equivalcnt 1

' 

Returned 
per I 00 Lhs. 
Adchtional 

J'D.N. 

10 5 

' 
6 4 
4 6 
3 . 1 

° Feed requirements are based on data presented in l hr {' S Egg and Poul!r} Afrzga::.rnr by Annin and Halpin, Un1v<'rsity of\'\ 1s­
rons1n, Nov, 1938, page 692, and Wisconsin Agricultural Experiment Station, Bul1C't1n No 434, page 24. Losses due to death arc 
given cons1derat1on in the feed requirements 

Level 
of I 

I 
Annual 

Production I 
(Dozen l 

1 3 I '2 
IO . 
8 

TABLE 6 

DATA PrRTAINING TO Errrc1EN<'Y OF C1-1rcKr•.NS ( PRontc1r-c .EGGS ) As CoNVJ RitRS or Fr-tn 
I"ITO Eon11 E PR01r.1N AND CARno11YDRATF EQ.t 1\ ,1 LNT 

' I I\ vC'ragc I \\erage I '\ v Lbs. 
Compos1t1on of Product" I I Lbs Lbs CIIO Prote1 n I 

' ' <Lbs 1n Food per 100 Lbs . I Protein Equivalcnth Re-turned 
Marketabk Product l Returned Returned From Eggs 

Lbs. from Eggs from Eggs and Meat 

I I CHO ·r D N p<'r 100 Lbs. per I 00 Lbs per 100 Lbs 
' Protein I Fat , Equ1valent 1

' Required' TDN I I) N ·r.o N 1 

- -
I 1 4 I 10 2 35 0 68 4 3 4 10 4 3 8 

I 

I I 4 10 2 35 0 59 6 2 9 8 8 3 3 
11 4 10 2 35 0 59 6 2 .3 7 0 2 7 

,\v Lbs. 
CI-IO Equiv .h 

Returned 
From Eggs 
and iv1cat 

per 100 Lb,. 
ro.N ,i 

I l 3 
9 8 
8 0 
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I I •\ 
I I \ 
I \ \ 

I II l 
\ II 1 
\ () .., 

")", 0 
\", (l 

\r., 0 

Ott ·1 
"''> h ;,, , .. 

> ·• 1 ., 

,l ' 

• From Protima/e Con;pos lw11 of ,1mrrzca11 Food .\lalerzals, L 5 D.A, Circular No 549. 
b 1 lb protein = I lb CHO equivalent, I lb. fat = 2 25 lbs CIIO equivalent 

11 i ~ • 

H H 
fl 

• , , 
,l 

•• ,, H 
8 0 

c Based on data prt·sented b} .John II Sittnky, Frrd Con111mrd b) l 11r1/ocl., Ohio ')talc University, Extension Bui No 203. The 
1 equiremcnts wen· as follows· 

162 t'~g, ()l'I' hl'n t llot k of I IHI hc-nsJ. 120 eggs p<'r h<'n (llDck of 100 hens) ; 

Lbs . 'J'I)'\;' Lbs ' 'ID'\/ 

Corn 2,448 I , 9 'i8 ( '.01 n . 2,055 1,644 
\\ heat I "73 ·- . I ,U I 8 \\'h<'at 1,0l2 834 
O<ltS 7 12 498 C)ats . I 587 271 
:-.tash 4,2 I I 3,369 \ I <tsh 4,0 I(, I 3,213 

(,,8--13 'i, 962 

fhesc figures indu<le 1na1ntenarHl' of the flock at I OU hens . It was assurncd th.1t hen~ producing 8 doz. eggs per vear con~umed the 
same amount of feed as did hens producing 120 C{{gs per vcar , 

J Supplernentary rncat ndds arc- co,npute<l as follows 
la l\f ortality rate of flotk = 21 per tent pt'r yt·ar. 
{b A-..e,age weight of birds = 5 lbs. 
le I Of I OU hens in Hock at beginning of > car, (i6 arc r<'plac<'d bv th(" cnd of the vear. 
(d Hence, 45 birds are eJibk. 
(el \ t eat yield = 45 X 5 = 225 lbs. llll'at or 25 0 lbs protein and 60.0 lbs. CH() equ1vaknt fro1n 100-hcn flock . 
(f1 Hent·e, suppkn1t·nta1y ,neat yield 1s O 4 lbs protein and 0.9 lbs . fat per JOO lbs 'I D .'\ 1n high produ<ing flocks, and O --12 

lbs prott 1n and 1.0 lbs. fat p<'r I 00 lbs r D '\ 111 lo,\· and rncJium flocks . 
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TABLE 7 
DATA RELATING TO EFFICIENCY OF DAIRY CO\\S AS CONVERTERS oF FEED IN ro 

ED1B1 E PROTFIN AND CARBOIIYDRATF EQ.UIVAI ENT 

Nut1ients Pro-
duced Includ1ng 

T .D.N. Consumed I 
Suppkmentarv 

(Edible Product ) 
J'\ulncnts 

Current Produced I }.feat 
Produc- (1n Milk) and 

Annual Compos1t1on of Food tion In- Re- I\-1eat t\1ilk 
Pro- (Lbs Nutrient per eluding place- I CI-I O and CHO 

duct1on 100 Lbs t-.f ilk )R Cow ment Equ1va- t-.1ilk Eqtnva-
( Lbs ) Mainte- of Protein kntb Proteins lcnth 
~filk Protein I Fat I C HO 1

• nance• 1-1 erdd I I otal ( Lbs. ) Lbs) (Lbs )" (Lbs ) 
I 

I. -
.r.1tlk used 1n whole milk products I 

; 

4,000 3 5 3 9 I' 2 3,480 597 4,077 I 140 688 161 .., 41 

6,000 . 3 5 3 9 I I' 2 3, .... 80 597 4 377 2 I 0 1,032 231 1,085 
8,000 .. I ' 

3 5 I 3 9 17 2 4,400 597 4,997 280 1,376 301 1,429 

t-.1ilk used in Butter, skim milk fed to hog~ I I ·10 1 j 4,000 I 56 lb b f 3 9 8 8 3,480 597 4,077 I 351 6 5 '\ 
6,000 3 . 9 8 8 3,7 80 597 526 50 961 

I 

I 

8,000 
234 lb bf. I 

, 312 lb , b.f. 3 .9 8 8 4,400 1 597 
4,37, I 
4,997 I -,02 

' ' 59 1,261 I 

"Based on data presented in Proxzmalr Compos1l1011 of .1menca11 Food ,ifaterials, USDA, Cir No 549. 
h 1 lb. protein = 1 lb CI 10 equivalent, 1 lb fal = 2 25 lbs. CHO equivalent. 

Av 
Cl-IO 

A\ Equiva-
Protein kntb 

Pro- Pro-
duced dueed 

per per 
100 Lbs. 100 Lbs 
rn N TDN 

3 <) 18 2 
5 ) 2'1 8 
(i () 28 . 6 

I 0 
l 
I 16 O 

I I 
I 

22 1 
1 . 2 25 2 

< These feed requiments were estimated from linear regression fitted to the following data obtained from John 1 r ~ittcrky, feed 
Consumed by Lwl'slock, Ohio State University Extension Bui. No. 203, page 31. The rcqu1rrmcnts given for one year at d1ITc1ent levels 
of milk production (1n total pounds per cow) arc as follows: 

°' 0 

> 
'1:1 
'"O 
M 
% 
d ...... 
X 



Annual ~1ilk Production per Cow 

Kind of l·ccd 4,048 Lbs. I 5,600 Lbs. I 6,664 Lbs. 7,76 1 Lbs. I 8,626 Lbs. I 10,101 L bs. 
-

I Feed I TDN_ Feed T. D .N. Feed T. D .N. Feed I T.D N. Feed T .D .N. I_ Feed I l'.D N . 
-- - - - -

Silage 5, l 00 7 65 5,400 8 10 5,300 795 5,400 810 5,500 825 5,500 825 
I-l ay 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 

- . - -
T otal .. 3,523 3,757 I 3,899 4,413 I 4,54 t 4,886 

d A replacement rate of 21 6 per cent is used. T his is derived by taking the total number of dairy heifers 1 to 2 years o ld 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 
arc estimated from John H . Sitterley, Feed Consumed by Lwrstocl., Ohio State University, Extension Bui. No. 203, page 38, as being 
2,765. T hese requiremen ts are slightly lower than those given in H enry B. M orrison, FPrds and Feedtn.f!., 20th Edition, pagc 616 

e It was assumed that the dairy cow herd produces 100 lbs. of d ressed beef carcass (common grade) and 32 lbs. of dressed veal 
carcass an nually per milk cow. This is equivalent to 2 1 lbs. protein and 53 lbs. C HO equivalent. 

1 In addition to the beef and veal produced by the dairy cow, a furthe1 correction is made for the value of ski1n rnilk used in ho~ 
frcding. 100 lbs. skim milk or buttermilk is equivalent to 30 lbs. corn or 24 lbs. T.D N., although in cases of protc1n-definent rations, 
the value is higher. I t 1s assumed that the hogs will be sold at 2 10 lbs. T he protein and C H O equivalent added was derived as follows. 

Level of ~!ilk Skim ?-.! ilk and I C H O 
Production Buttermilk Produced T .O.N Protein Equivalent 

Lbs. Lbs. Lbs Lbs. L bs. 
- - 1---

4,000 . ... . . ' . 3,800 892 19 249 
6,000 . . . . ..... I 5,700 1,368 29 385 
8,000 .... . . . . 7,600 1,824 38 506 

. 

.-> 
"t) .._, 
M 
% 
~ -~ 

0) ..._. 
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<JO 

L" <" 
\\'ei~ht 

Lbs 

·r ABLE 8 
DA.Tl\ R•t ,11"-G TO E•·FI,11",,:c\· OF L'\\IB!i A.S (~o:-v•Hr•1<s Of l·11n l"-ir 

Lnu•t I PROTI" 1, l\!l;D CAH B<Hn DH,.. 11: l~vt 1v" t 1 "'T 1 

(:Ompos1uon of .\nunal 
Lhs. Edible :'\utnc-nt p('r 

100 Lbs. Lt\<" \'\'t 

Protein 

6 I 

'> 2 

l·at 

8 2 

1... , 

~utric-nts Produced 
E.d1ble Produl t 

Proll"ln 
Lbs 

I 0 

Cl I(> l·.qu1v,1-
l<'nt I I .b~ ,d 

11 

r n ~ . . 
Rcqu1rc•d 

for 
C,un 

l 

• It 1s assurncd that lambs cir<' put on k<.'d Jt (,U lbs . ._ind ,;old Jt 90 lh 

l.bs 
Protein 

Jl<'I 100 Lb: 
I I.> ~ 

' 8 

l.bs (:J I () 
1:qu1v.1lc11t 
p<·r I UU Lbs 

I I> N 

8 0 

Ha.s<'d on data presented 1n l'rc,urr,al, Compos•lw11 uf Amn1ea11 l•oc,d \/aln1,,l, l 'I D .\, ('11 \;o i;.; 

.. Rcqu1rc1nc·nt.~ <"5ttrnJtecl fro1n clJtJ pr<·<;c•ntcd b~ R l) Jt'nn,ng~. ,1J1 {I/. p. r.,6 R1·qu11l.'1nc11t-, gt\en per JOLI lhc; ~.iin .ire ..i 

folio\,,; 

( :on< l.'n tr J t 
Roughage 

Total 

d 1 lb. prot1·1n c___c I lb CI I(> l.'quiv .. dent, I lh. fc1t 

1'1•rd l 'nil~ 

~6 
160 

., 2', lb ( :1 I() rqu1v.ilt'nl 

l.bs r I) N 

288 
I 28 

•l l ( 

-. -[·"' 

.,,., -., -., 
1":"I 

'./. 
-..; -;/ 



fAB1 E 9 
PE.R AcRF FA 1 \ If 1 os FRO\I DAIRY Co\, s, ~o, in .. ~s. ANll I locs 1:--. 

FouR CoRN Bi 1 1 <., 1 A ri,_s • 

Returns pet .\en· of Land 

I otal I'at Re turns 
Incluchng \ 1d<l J'rom 

b3 

">ource of Fat" 

Dairy cows (butterfat) 
~oybeans ... 

Direct I'at Rt turns 
I'rom Crop or L1, <·stock< 

Lbs.) 8)-produc t I t"CdsJ•1 Lbs.) 

Hogs .. 

8"'c 
1801 

218~ 

1 3()h 

3 I 7• 
1?? I -~-

·• 1 hroughout this analysis the tc·rrns "fats" and "oils" ha\'e bt"en util11<'d as 
if the\ were interchangeable. "Fats" differ from ''oils'' rnerdy in their solidantv 
or hqu1dity at various temperatures or in the degree- to ,,hid1 the, an· satu­
rated with hydrogen. The various fats differ further, however, 1n the degree- to 
which they contain cc-rtain elements soluble in fat. 

The comparisons in this table consider only relati,·<• n·turns of fat and ignore 
the other nutrients produced Jointly ,,ith th<· fat. ·r hus tfwst' cornpansons ar<' 
strictly valid only on the assumption that the comrnodit) is produu·d sold) for 
the fat. 

t> Flaxseed is also grown fairly c-xtensively in the north n·ntral states, although 
a relatively small proportion of the total output of linst't'd oil is eon,·t·rtt'd into 
food products for domestic consumption On the basis of ave1 age yields for the 
United States for the period 1937 41, an acre of flaxst·ed v1elded an a\'uagc of 
178 lbs of fat, excluding the indirect fat returns from feeding the oil nH"al to 
hogs. If these 1nd1rect returns are also considered, the total fat v1eld a\'erag<'d 
248 lbs per acre 

Based on average )ields 1n lo¼a, Illino1s, Indiana, and Ohio for the 5 ,ears, 
193~-41. 

d Total fat returns include the fat obtained directly frorr1 the crop or li\C·­
stock and the fat returned if the by-product feeds are fed to ho{{s. 

• Assumes a cov.,, producing 6,000 lbs. of 3 9 per C('nt milk or 234 lbs . of butter­
fat annually. Ration assumed was basrd on data in table 7, and induckd 
5 400 lbs. silage, 2,200 lbs. hay, 2,100 lbs. concentrates, plus lu per cent add1-
t1onal for herd maintenance. The production of tllt'se fet·ds (¼ hie h excluded 
pasture) required 2.7 acres of land 

1 Average yield of 20 bu. per acre '-ioybeans a\ er age 15 per cent extt al table· 
fat 

~ Assumes hog is markett'd at 230 lbs. live weight. Feed requ1rernt"nts int luck 
maintenance of the sow. fat returns also include those of the so,"'. ·rota! f<-c·d 
consumption ¼as based on data pr<"sented 1n table 3 and was a,;su1n<"d tu be 
950 lbs. of corn and 70 lbs. of soybean oil mt'al This feed would require O 44 
acres of land , exclusive of pasture. 

b It was assumed that the skim rn1lk by-product o/ the butterfat \\Ould pro­
duce 38 lbs. of fat if fed to hogs. An additional 5 lbs. of fat is produced from the 
average of 100 lbs. of common beef carcass and 32 lbs. of vc·al produced annually. 

' 20 bushels of soybeans yields 960 lbs of soybean oil rneal \\"hen ft-d to 
hogs this would return 137 lbs of fat. assun11n{{ a pound of soybean oil rrwal is 
l'qu1vaknt to I ..,5 lbs. of corn (Set R D . Jennings, Fud ConJumptw11 b~ l.11,,tocl., 
l'J10-71, L' S D A Circular No 6 7 0, table 8 . 

1 Assumes 3 lbs of tankagc 1s yielded from a 230-lb. hog. \\'ht'n fed to hogs 
a pound of tankage '"'as assumed equivalent to 2 lbs. of corn (">ec j<'nn1ngs, 
1h1d ) 



6l \PPI ;\;J)IX 

J \HI.I 10 
\\IRt\GF \'11:10 oi. loon fNl,RC\ \ND PRuu1Ns PIR 100 l{ouRS OF L.-.eoR 

I RO\{ SJ>~ lfll D It\ 1510 h. Ar-..D I I\ I JOCK PlH)Ol C."TSfi 

I 1\~to<k 01 I 1H rg\ \ dluc Protein 
I l\c-sto<'k l'rolu ts I I ) C ,do11 · I bs 

\ \ hole- rntlk - I 8<> 
Buttc•r 4) 1 
1'01 k and lard 1 , 18 'l8 
\II beef cattle ,1 4c; 
I .1ttcn1n~ steers '?8 42 
I attc.·n1ng l,unbs c;' I 5 
( lu kc n enterprise 1 61 

" I hcse da1a .ire f101n R.n 111011 I P ( 1111stt·n en l I: Rt ur ts to .\Itel fo d 
\ tds, Burrau of \g11cultural I cono1111cs l I) \, II.la), 1943, m1ntco­

g1 aphecl, page 30, table 12 I he, do not tn< lu<l< 1n e1thc1 set of cornpansons the 
proclul tS pr oduccd 101ntl) \\ 1th the food < nc r ~' ..in 1 the protein I urthcrmore, 
h)-product \ 1clds arc not cons1d1•r< d 

1, I he 1cturns front lccd1ng the k1111 n11lk to h\c-st0<:k are not included an 
these• c:0111pansons If du 1s cons1dcrc-d, the protein return f,0111 butter produc­
tion .ire approx11ncllcl> 01H•-fifth of tho e front ,, hole nulk, a su1n1ng tho CO\, 

p1oduces 6,000 lbs of ,nilk ,tnnualh I he encqn 1ctt1111 ,v1ll be- about 34 those 
of,, hole nulk If tlw k11n nulk 1~ used for hurn,ut con 11111puon, thr- return from 
ln1tter plus skirn nulk .uc equ1,c1lcnt to those front "hole nulk 

• 

• 
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