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FEED REQUIRELENTS AND RETURNS ON NICHIGAN FARKS

Chapter I

INTRODUCTION

Need for the Study and Purposes: In organizing a

farm as an efficient unit, one of the prime essentials is

to have an adequate size and volume of business. Farms in
central kichizan, to have an adequate size of busiress,
should have 275 to 350 productive man work units ver man, L

To oulld up sufficient business to meet this requirement

for man labor efficliency, farms can be successfully organized
with from three to five prodvctive man work units per till-
able acre.< Approximately one-fourth to one-third of the
productive work can be made up from growing crops. Live-
stock must be kept to make up thne difference.

In organizing the livestock program, it 1s necessary
to know the approximate amount cf feed the varicus classes
of livestock require per year. Fror this purpose, feed
requirement tables have been set up by collezes and action
azencies, such as the Socil Conservation Service, for the use
of farm planners, students, and farmers. It has been
observed that farms often will not carry as much livestock,
year in and year out, as the feed tables will indicate.

One of the vrimary purposes of this study is to compare the

lHill, E. B. and Brown, I. H., PRINCIPLzS OF FARK FAVAGLMENT.
Edwards Brothers, Inc., Ann Arbor. 31 ppo.

2Ivid. p. 31
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amount of feed actually fed on a sample of farms with the

amount which would have been required if the feed tables
were vsed as a guide., With this information, it should be
possible to make feed requirement tables more accurate.

It is known there is considerable farm-to-farm variation
in the efficiency with which feed is used. This could account
for the fact that farms often carry less livestock than feed
table requirements show. Therefore, a second purpose of
this study 1s to determine the variation in feeding efflclency
as measurecd by returns per dollar feed fed.

There 1s need for information on variation in carrying
capacity of grass when used for hay and pasture and the extent
to which a shift toward more grass will affect the organi-
zation of the livestock program. Also, information is
needed on the affect of increasing the proportion cf the
crop land in grass on total feed production.

The aim of a croppling program 1s assumed to be to
maximize total farm income and maintain soll productivity.

A third purpose of the study, therefore, is to determine,
within the 1limits of the data avallable, the affect that
varying proportions of the farm i1n grass has on farm earnings.
The data is inadequate for accurately determining the affect
of the cropring programs on soil productivity. The assump-
tion is that if crop yields on a farm are above average,

the soll is being adequately maintained.

Objectives of the Studys

(1) To determine the kind and amount of feed fed on

farms under different feeding conditions,
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(2) To compare the variation between farms in pounds

of feed fed.

(3) To determine the variation in returns per dollar's
worth of feed fed.

(4) To cetermine the kind and amount of livestock
kept on the farms,

(5) To determine the kind and amount of tillable
pasture used on the farms by livestock.

(6) To compute the quantity and kind of feed which
would have been fed to the livestock according
to feed table requirements.

(7) To determine the relation between the amount of
feed fed and the amount which would have been
fed according to feed table requirements,

(8) To determine the returns per dollar feed fed on
the following classes of livestock farmsg
(a) Farms with 90 per cent or more productive

livestock income from dairy cattle,

(b) Farms with 50 to 90 per cent of productive
livestock income from dairy cattle. The
balance of the productive livestock income
made up by any single enterprise or combins-
tion of enterprises,

(c) General livestock farms; O to 50 per cent
of productive livestock income from dairy
cattle; O to 100 per cent of income from

any single or comtination of enterprises,



(9) To determine the variation in the amount of
forage avallable per hay consumling animal unit
under actual farm conditions.

Hypothesiss

(1) Tne amount of feed fed to farm animals shows a
great deal of variation under farm feeding
conditions,

(2) The returns per Gollar's worth of feed fed varies
considerably between farms.

(3) Farms actually will not carry as much livestock
as shown by estimates based on avallable feed
budget information.

Assumrptionss

(1) The amount of feed used on the farms was assumed
to bve the difference between beginning inventory
plus crop production, plus feed purchases, less
crop sales, seed used, if any, and ending
inventory.

(2) The 1nventories and data given are assumed to
be fairly accurate,and any differences may be
balanced out by the number of farms.

(3) The amount of seed used from the crop inventory
to be fairly constant from year to year, and that
the ending inventory has taken into consideration
shrinkaze of the grain with any differences

balanced out among the farms.



PROCLDURE

Review of Literature: Feed tables show varying amounts

of feed required. As dairylng is one of the important enter-
prises on Nichigan farms, feed requirements of cows in other
states are presented (Table I).

In the state cf Illinois, more concentrates and less
roughage are fed because grain i1s cheaper. Indiana feeds
about the same amount of roughacge but has a larger range 1in
the amount of concentrates fed. Generally, the recommenda-
tions call for feeding the feed which is mest plentiful 1in
the area. In the corn belt states, more grain is fed, while
in the northern rezions cf the United States more roughages
and somewhat less grain are recoumended.

Sitterly of Ohio® presents the approximate amount of
concentrates required annually per cow (Table II).

Howell of Iowa points out that returns per dollar of
feed fed are closely related to profit from livestock enter-
prises.4 Records kept by farmers in Illinois indicated that
many dairymen had cows thkat might have made their owners
more money 1if they had received more feed. It was also polnted
out that many cows may have been fed too heavy in relation
to their abllity to produce. Dairymen who fed the heaviest
did not make the highest return per dollar of feed fed®
(Table ITI).

3Sitterly, J. H., RATES COF FERED CONSUNPTICN OF LIVELSTOCK.,
Ohio Agr. Ext. Service Bul. 308. 9 pp.

4“0We11 H. B., FEED RETURNS - KEY TO LIViLSTOCK FROFITS,

Iowa A?r. Exp. Farm Science, 8 pp. 0:47

STbid. p. 8
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of feed required. As dairylng is one of the important enter-
prises on lichigan farms, feed requirements of cows in other
states are presented (Table I),

In the state cf Illinois, more concentrates and less
roughage are fed because grain is cheaper. Indiana feeds
about the same amount of roughage but has a larger range in
the amount of concentrates fed. Generally, the recommenda-
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concentrates required annually per cow (Table II).
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many dairymen had cows that might have made thelr owners
more money if they had received more feed. It was also pointed
out that many cows may have been fed too heavy in relation
to their abllity to produce. Dairymen who fed the heaviest
did not make the highest return per dollar of feed fed®

(Table ITI).

3sitterly, J. H., RATES OF FEED CONSUMPTICN OF LIViESTOCK.
Ohio Agr. Ext. Service Bul. 308. 9 pp.

‘nowell, H. B., FEED RETURNS - KEY TO LIVLSTOCK PROFITS,

Iowa Agr. Exp. Farm Science, 8 pp. 0347

5Ibid. P. 8
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Table II = GouWlLRALIZeD okl REQUIAL: LTS rCR LAIRY COWS,

The approximate amount of concentrate required annually

per cow 1is:

(2) When average to good alfalfa or coold to very good mixed
alfalfa clover tiwothy hay is fed

Annval milk Corn and Ground Wheat Soybean Total con-
production cob meal Oats Bran oilmeal or centratess
PEr COW equivalent
bu. bu. cwte, cwt, lbs.,

Under 5,500#
of 4.5% or
under 7 ,000#
of 3.5% 14 13 1.8 1.6 1,706

5,500 to 7,000#
of 4.5% or
7,000 to 9,00C#
of 3.5% 18 16 2.5 2.2 2,206

7,000 to 8,500#
of 4.5% or 9,000
to 11,000#
of 3.5% 21 21 3.2 2.8 2,700

8,500 and up of
4,5% or 11,000
and up of 3.5% 25 25

(¢}

.7 3.3 3,200

#Total proteln conteat apprixicately 135

(b) When fair mixed alfalfa, clover, timothy, or average to
good clover timothy hay is fed

Annual mlilk Corn and Ground Vheat Soybean Total con=-
procduction cob meal 0atsl Bran ollmeal or centratess
per cow equivalent
bu. bu. cwt, cwte. lbs,
Under 5,500#
of 4.5% or
under 7,000#
of 3.5% 12 12 2.0 3.0 1,700

5,500 to 7,000#
of 4.,5% or
7,000 to 9,0004

of 3.5% 16 15 2.5 3.9 2,208
7,000 to 8,500#

of 4.5% or

9,000 to 11,000#

of 3.5% 19 20 3.0 4,7 2,702

8,500# and up of
4,5% or 11,000#
and up of 3.5% 23 23 3.5 5.5 3,200

#Total protein content approximately 16%
On farms where oats are limited or not available they may be
replaced by wheat, bran, and corn-and-cob meal in the ratio of
1 pound of each for each 2 pounds of oats,
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Table II (Cont'd.) - GE ERALIZED: FE«D Ribg IRLLEYTS rOR LAIRY

(c) When good timothy with lisht rixture of legumes or fair
mixed clover and timothy hay is fed

Annual milk Corn and Ground Wheat Soyoean Total con-
production cob meal O0atsl Bran ollmeal or centratess
DET COW equivalent
bu. bu, cwt. cwte. lbs.

Under 5,500#
of 4.5% or
under 7,000#

of 3.5% 10 13 2.1 4,0 1,706
5,500 to 7,000#

of 4.5% or

7,000 to 9,00G#

of 3.5% 13 17 2.7 5.1 2,208
7,000 to &,500#

of 4.5% or

9000 to 11,000#

of 3.5% 16 21 3.2 62 2,700

#Total protein content approximately 18.5%
On farms where oats are limited cr not available they may be
replaced by wheat, bran, and corn-and-cob meal in the ratio
of 1 pound of each for each 2 pounds of oats.

(d) The approximate amount of rouchace required per cow for
cows of different weight during a 200-day winter feeding
period

Fed both hay and Fed both hay and
silage (All hay she silage (Hay fed mod-
Weizht Fed hay will clean up. Silaze erately. All silage

of cow only _fed moderately.) she will clean up.)
Hay Silage Hay Silaze
lbs. lbs., lbs. 1bs. lbs. lbs.
800 3,600 2,700 2,600 2,000 4,600
1,000 4,500 3,400 3,200 2,500 5,700
1,200 5,400 4,000 3,800 3,000 6,800
1,400 6,300 4,700 4,500 34500 6,000
1

The actual quantity consumed will increase as the quallty
of the roughage increases, The above quantities are based
on average to gocd quality hay.
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Table III - RoILATICON Of DAIRY Fexl COST 10 Ogﬁbi FACTORS ON
42 rARLS IN 1946.

Number Feed Dairy Dairy Feed Dalry Per cent Number
of Cost Income Income Units Income feed units of

farms per over feed per per roughage cows
cCOow cost CcCow feed
unit
11 $191 #325 134 196.3 &1.66 54.4 14 .6
10 142 301 159 166.1 1.81 64.9 17.0
10 119 279 160 135.7 2.06 68.3 15.9
11l 93 235 142 130.2 1.80 68,0 16.8

The returns per dollar feed fed for differént classes

of livestock in Illinols are shown in Table IV.

Table IV - FEED RETURKS 1934-46.7

Income per Poultry Dairy Hogs Beef Beef
Dollar Feed Fed Feeder Raiser
13 Yr. Average £l.74 $1.62 $1.60 £1.26 £1.25

The amount of feed fed per cow in the Detroit milk shed

1s slishtly above feed table requirements (Table V).

Table V - TYE ALOUNT OF FEAD FED P:R COW ON 83 FAR.S IN
WICHIGAN, 1948.8

Fed in Feed
Feed fed per cow in year Detrolt Table
¥ilk Shed Reguirements

Concentrates (lbs) 2,754 2,268

Hay n 4,174 4,000

Silage " 5,300 5,000

Other roughage " 253 1,000

Pasture (cays) 160 160

Butterfat (los) 299 300
STpid. p.8
71b1d. p.9

8Hodge, Tiiothy, DATRY COSTS AND RETURLS, Kich. Asr. Exp.
Sta. Mimeo. A.E. 454, July 1949, 3 pp.
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Source of Tata: The data for this study were taken

from farm account books of 100 farm account cooperators
throughout type of farming areas 1, 2, 5, and 6 of Nichigzan,
who kept records in 1949.

Primary data secured from the farm account books
were: (1) Beginning inventories of feed, (2) Itemized feed
purchases, (3) Crop production, (4) Crop sales, (5) Ending
inventory, (6) Average number of each kind of livestock,
and (7) a complete financial summary. lail questionnaires
were used where any Informaticn was lacking in the farm
account books.

Secondary data were secured from feed budget estimate
tables as found in Hill and Brown, "Principles of Farm
NManasement".

The Samples A sample of 100 farm records was selected

from approximately 600 farm account books. There was no
attempt made to randomize the sample, as it was not necessary
for the type of information desired. The farms were better
than average farus.

The sample of 100 farms were stratified according to
source of productive livestock income, type of livestock
orzanlzation, and divided inteo three groups, as follows:

(1) One group of 30 farms were called dairy farms

because more than 90 per cent of the productive

livestock income was from dairy. The balance of

the productive livestock income was from other enter-

prises, such as poultry, hogs, sheep, or beef,
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(2) Fifty farms were classed as dairy and livestock

farms. On these farms, 50 to 90 per cent of the
productive livestock income was from the dairy enter-
prise. The balance cf the income was made up of
another single enterprise or combination of enter-
prises. The other enterprises, mainly poultry, hogs,
beef, and sheep, made up from 10 to 50 per cent of
the productive livestock incone.

(3) The other 20 farms were called general livestock

farms. The productive livestock income ranged from

O to 50 per cent from dairy, and from O to 100 per

cent from any single livestock enterprise or combination
of enterprises. One farm had sheep as 1ts sole source
of livestock income. Two farms received all theilr
livestock income from the poultry enterprise. The
balance of the farms had a combination of livestock
enterprises,

Nethods Used in Research: Records selected for the

sample furnished accurate and complete information on feed
purchases and amount of feed consumed on the farms. The
itemized feed purchases were taken from the farm account
books.

The amount of feed consumed on each farm was computed
from the data. Ieed consumed was the beglnning inventory,
plus crop production during year, and feed purches es, less
crop sales of feedstuffs, grain used for seed, and the ending

inventory. Returns per dollar feed fed was computed by
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dividing productive livestock income on each farm by total
feed value, which included a charge for pasture.

As trere 1s no definite price established for an
acre of pasture, the lMichigan State College Farm Crops
Department published figures on the cost of establishing
an acre of various kinds of pasture. Using this as a ref=-
erence, a standard was set up to rate the pasture on these

farms (Table VI).

Table VI - BASIS FOR PASTURE RATING USED IN THIS STUDY

Pasture Acres per hay consuming animal unit
Good up to 1 acre

Vedium 1l to 2 acres

Poor 2 acres and over

Table VII shows the charges used in computing the

value of pasture.

Table VII - PASTURE CEARGES FOR CROP SEASON, 1949, SOUTHERN
MICHIGAN (PER ACKE)

Grade

Kinds of Pasture Poor Medium Good
Non-tillable $1.00 $2.00 #$3.00
Tillable - June grass 3.00 4,50 6.00
Timothy 4,00 6.00 8.00
Rye 5.00 7.50 10.00
Mixed ILegume 6.00 9.00 12.00
Clover - Sweet and Red 7.00 10.50 14.00
Reed Canary 8.00 11.00 15.00
Alfalfa - Brome 9.00 12.00 15,00

Sudan Grass 10.00 14,00 18,00
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In planning the livestock and feed program for any
farm, accuracy in determining the feed supply is as important
as the feed requirement data used in calculating the number
of livestock that can be carried. The feed used on each
farm in this study was computed on forms shown in the apoen-
dix. The lnventories of feed were estimates by each farmer
as to the amount of feed on hand., It 1s believed that any
over or under estimation on the part of one farmer would
be balanced out by the 100 farmers.

The value of the feed produced was computed several
ways. The beginning and ending inventory price was used as
shown in the farm account book., The ending inventory price
was used in computing the value of crops produced, and
feed purchases were included at tne purchase price. This
gave a value of feed which took into consideration variations
-1n both location and quality of feed.

Methods of Analysis: Analysis of the records was

made by a simple sorting procedure., The different strati-
fication of records were sorted by returns per dollars
worth of feed fed, dairy sales per cow, and acres of hay
and tillable pasture per hay consuming animal unit. These
causal factors were related to farm earnings, and other
factors known to be related to farm earnings.,

The number of records availlable did not allow sub-
sorting to the extent that thils procedure would be desirable.
The original stratification of records by source of income

left only 20 to 50 records in a group, to be sorted by
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returns per dollars worth of feed fed or dalry sales per

cow, It would have been desirable to have sorted by size

of business, for example, had a sufficient number of records

been available for thls more minute breakdown.
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CETZRMINING THE QUANTITY COF FEWD REQUIRED COR TEE ALOUNT
OF LIVZSTOCK TO KELEP

Usually, it is not desirable to stock a farm to the
limit of the feed. This particularly true in the case of
rouzhazes and pasture. When a scarcity arises, as it some=-
times does, it is generally the result of unfavorable weather
not restricted to one farm but to large farming areas. When
such an emergency develops, as in 1934 and 1336, additional
feed is usually not available locally, or if avallable,
only at hich prices. lNost experienced operators plan to
keep slightly less livestock than their normal feed supply
will carry, particularly their roughage end pasture. Conse=-
quently, farmers nhave some leeway in feeding and may feed
heavier, carry livestock longer, feed to heavier weizhts,
sell surplus feed, or hold feed until another season.

Many experienced and successful feeders, especially
in a feed deficit area like much of kichigan, make a prac-
tice of carrying more livestock than the normal feed crop
production their own farm wlll support. Where such a pro-
cedure is followed, less risk is involved 1f the quantity
of feed needed 1s fairly accurately known in advance and

plans made for the purchase,
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LI+ITATIOKS OF PEED RigU IRELLNT DATA

Variation in uality of Feed: One of the most signi-

ficant limitations of feed requirement data 1s that the
quality of feed grains, roushazes, and pastures varies from
year to year. During the same year, there will be variations
between farms and areas. It is well known to livestock men
that in some years a bushel of corn will procduce more gain
than in others. Sirilarly, a clven quantity of leafy green
hay will produce better results than hay that has been cut
too late, rained on toc much, or foul with weeds. In wet
seasons, both pasture and hay usually contain less feed
value per unlt of welcht than In dry seasons. Corn silage
varies in its feedins value as the quantity of graln and
stover varies and with the staze of maturity when placed

in the silo.

Variation in Quality of Iivestock:s A second liamitation

of data on the quantity of feed required by livestock is
the variation in the livestock being fed. Diseased and
parasite ridden livestock make slower galns, are subdject
to more death loss, and in general will require more feed
for a given production than healthy animals., Stunted
animals, like diseased animals, are handicappred. Poorly
bred anirals frequently make slow and costly gains. In
the case of the dairy cow, or hen, the production of milk
and ezzs is limited by the individual inherent capacity to
produvce. In other words, the same quantity and quality of

feed and care given to some animals will produce propor=-

tionately more than the same feed and care jiven to others,
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Variaticn in the Fuman Factor: A third limitation

is the human facter. One ran can take a given quantity of
feed and livestock, and due to his skill, produce more than
his neizhbor. The much quoted statement, "The eye of the
master fattens his cattle" is siznificant. The owner's
interest and skill dces influence the rate of gain and the

gquantity of feed required for a given amount of gaing.

9sitterly, J. H., RATSS OF FEED CONSULPTION 3Y LIVESTOCK.
Agr. Ext. Serv. The Ohio State University, Columbus, Ohio.
Bul, 308, 3 pp.
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PROLZUCTIVITY LI:zrrnikNCES

Above reference has been made to differences in the
productivity of animals from the same quantity of feed.
Cutput per unit of input is one measure of vroductivity.

The term efficlency 1s now commonly used for this measurelO,
It is apparent that some cows can use more feed and other
input factors to better advantage than others,, and this also
contributes to productivity. To measure this term cavpacity
is now cormonly applied. Efficlency and capacity, in fact,
are referred to as the two dilwrensions of procuctivity,
cavacity being measured at tre point of hizhest profit
combinationll., This 1s the point where the last or marginal
unit of feed fed just pays for itself. That is, orice
equals marginal cost.

The capacities, efficiencies, and productivities are,
in the end, economic. They vary with prices, which in turn
vary with the supplies of the input factors avallable and
the demand for the product. How much of any input factor

is used, or how much it 1s economized, depends on its pricelz.

loBlack, Je Do, et al, FARI NANAGLLENT, NEJ YCORKs MACKILLAN
CONPANY, 1S47. 407 pp.

11354, 407 pp.

121p1a. 407 pp.
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Chanter II

CONPARISON OF THE AXOUNT OF FEED FED

TC TEE ANOUNT WHICH
WOUID FAVE BE:N FED USING FEXD TA3LE RE

JUIREIENTS.,

One of the principal obtjectives of this study was to
determine the accuracy of the feed budzet cdata commonly
used in farm plamming., The orizinal hypothesis was that
farms will not carry as much livestock under actual farm
conditions as would be indicated by application of feed
budget data to the amount of feed and livestock actvally
on tkhe farm, \

It is recognized that errors can arise in planning
a farm business by elther overestimating crop ylelds or
underestimating feed requirements. The matter of overesti-
rating crop yields has been eliminated in this study. 1In
each of the follcwing tables the total feed fed is based on
actval farm disappearance. The "amount required according
to feed tables" is computed by applying feed budget data
to the amount of livestock actually kept.

The 100 farms were divided into three groups on the
basis of the orsanization of livestock program. This was
done to determine whether feed requirement data was more
accurate on some types of farms than on others.

Bach of tnese groups of similer type farms was sorted
according to returns per dollar feed fed. The reason for
this breakdown was to determine whether feed table require-

ments were more accurate at one level of feeding efficlency

than at another.
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It 1s reccgnized tnat tnere is actually considerable
variation in trhe amount of feed fed to a given amount of
livestock frorm one farm to another. A part of this varistion
results from the huran factor as pointed out in Chapter I
(p. 1€)e 4An acdditional source of variation arises from
differences in the economic conditions found on different
farms in the same locallty. These include differences in
capaclty of cows and differences in the relative amount of
fixed costs between farms, A third source of variaticn in
level of feedin: arises from relative differences between
the price of feed ard tnhe price of milk. Such a variation
could arise between two nelszhborinsg farms with different
proportions of milk beiny sold as base., Also, it could
result from difference in location with reference to feed
supply and market.,

In analyzing the data in this chapter an attenmpt
has been rade to test the hypothesis outlined above for the
azcrezate of the entire sample, for different tynes of

farms, and feor dliferent levels cof feediny efficiency.
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ToE ALOUNT Or FEED FED ON 1CO FAR:K'S

In the aggresgate, approxirately 36 per cent more
grain and protein, 1 per cent more hay,and 14 per cent more
silage was fed than feed budget data would indicate for the
amount of livestock on these farms (Table VIII). The 20
general farms showed the greastest variation (approximately
417%) between the amount of grain and concentrates actually
fed and the amount requlred according to feed tables. The
50 dalry and general livestock farms showed the least vari-
ation between the amount of feed actually fed and the amount
required according to feed tables.

Conslidering the grain and concentrate per productive
animal unit on all farms, 1036 pounds more were fed than
feed tables indicate (Table IX). The amount of dry roughage
fed was practically the same; however, 660 pounds more
silage was fed per hay consuming animal unit.

Farmers probably fed grain to treir livestock more
heavily during 1949 than ordinarily as most feed-price
ratics were favorable. This may have accounted for the fact
that farmers fed more than feed budget data would in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>