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THIS BULLETIN has been prepared under the

direction of the committee on farm power, ap-

pointed by the Secretary of Agriculture to represent

the Bureau of Public Roads, the Bureau of Agricul-

tural Economics, and the Bureau of Animal Industry

in a cooperative study of all phases of the farm-
power problem.

Agriculture in the United States uses practically

as much primary power as all manufacturing and
central station plants combined. The cost of using

this power amounted to approximately $3,000,000,000

for the year 1924. However, by the aid of this power
the average agricultural worker has been enabled to

increase his volume of production nearly three times

over the average of 75 years ago. Powder and labor

together represent on the average about 60 per cent

of the total cost of carrying on the farm business,

and, since these are two items directly subject to the

control of the farm operator, great opportunities

exist for the cutting down of production costs

through a better understanding of the power re-

quirements of farm operations, through the adoption
of more efficient and less expensive types of power
units, and by a more extensive use of power to

replace human labor.
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INTRODUCTION

The adoption of labor-saving machinery made possible by the
extensive use of power has been universally acknowledged as the
outstanding feature of American agriculture during the past three-

fourths of a century. Seventy-five years ago the average agricul-

tural worker could care for but 12 acres of crops; now, considering
the United States as a whole, he can attend to at least 34 acres and
in some States where large power units are common the average is

more than 100 acres (see Table XV), while on many individual
farms it will run as high as 300 acres or more. ^ At the same time
the workers' hours have been considerably shortened and much of

the drudgery and monotony of farm work has been eliminated.
The increased efficiency in accomplishing farm work has greatly

enhanced returns from farming and has released large numbers of

workers from agriculture to other industries. This has resulted in

greater production and a lower cost of comforts and luxuries, the
enjoyment of which determines to a large extent the standard of

1 Tables I to XXIV may be found in Appendix I,
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living of a people. Undoubtedly these factors have played an
important part in making possible the present standard oi living

of the people of the United States. Figure 1 shows the total acreage
in crops in the United States and the total number of persons
engaged in agriculture during the period from 1850 to 1920. The
shaded portion represents the increased crop acreage made possible

by improved methods of farming since 1850. Figure 2 shows for

the same period the relation between the number of persons engaged
in agriculture and the total number gainfully occupied in all em-

ployments in the United
States. The shaded por-
tion in this case represents
the additional workers
that would have been re-

quired to take care of the
crops produced had 1850
methods of farming con-
tinued to 1920.2

The importance of farm
power as a problem at the
present time may be ap-
preciated by comparing
the power used in agricul-

ture with that used in

some of the other larger

industries. Figure 3 shows
this comparison between
agriculture, the manufac-
turing industries, mining,
and railroad transporta-
tion, based on reports of

the Fourteenth Census of

the United States. The
total capital invested and
the number of workers
employed in agriculture

Fig. 1—Relation between power per agricultural worker and rrrai^+a-r -(-"han in Qn^r nf
increased crop production. The shaded portion shows the *^^^ giecttei luau. in any ui
increased crop acreage due to changed conditions and im- fVip other industriPS "whilp
proved methods of farming since 1850. Based on United i

^ '^tuei liiuustiieo, wuiie
States census data the primary horsepower

available for use is greater

than for either mining or manufacturing and is second only to that
used by the railroads.

The total amount of power used annually on farms in the United
States amounts to close to 16,000,000,000 hoi*sepower-hours, while

' It is probable that not all of this apparent increase in production per worker can be attributed directly
to increased efficiency in farming. Some operations formerly performed on the farm have been transferred
to the manufacturing groups in the towns and cities as the industrial groups have been developed. How-
ever, the reduction in the length of the farmer's workday and the greater leisure the agricultural worker
now enjoys largely offset any transfer of operations that has occurred. Some of the credit for the actual
increase of farm efficiency is, no doubt, due also to a better understanding of the crops best adapted to the
various soil and climatic conditions, to the use of better seed, and to the exercise of better management
throughout; but a large part ofjthis greater efficiency can undoubtedly be attributed directly to the displace-

ment of hand labor by power.



AIT APPEAISAL OF POWER USED OX FAEMS 3

the cost under 1924 conditions averages about 19 cents per horse-

power-hour, or close to $3,000,000,000 for the year. The average

power utilized per year per agricultural worker amounts to about

1,500 horsepower-hours, which is equivalent to about 2,500 horse-

power-hours for the average farm. About 80 per cent of this power

is used directly in the production and marketing of farm crops; the

remaining 20 per cent is used for miscellaneous operations around

the farmstead, in the house, in caring for the livestock, and for

hauling other than that

required directly for the

crops. Figure 4 shows the

approximate amount of

each kind of power de-

veloped annually and the

principal operations by
which it is utilized.

The most serious diffi-

culties encountered in the

efficient use of power and
labor in farm work are the

extreme seasonal demands
of many of the crops, the

diversity of the opera-

tions, the small size of the

usual power units, and the

low load factor or small
percentage of time the
power unit is used. The
result is a relatively high
cost per unit of power
produced.^
Most of the machinery

now used in agriculture

has been developed to the
point were it not only
saves human labor but in

most cases T\dU do the work
considerably better than it

can be done by hand
methods. Great credit is

due the manufacturers of agricultural equipment for these develop-
ments.
However, while the machines already developed accomplish the

work for which they are designed, little scientific study has been
devoted to the determination of the basic requirements of the opera-
tions or to ascertaining whether the methods used accomplish the
results ^yit}l a minimum of power input. The plow, for instance,

is probably the oldest agricultural tool for which power other than
human labor is used; yet the fundamental requirements of plow

Fig. 2.—Workers released from agriculture due to
improved methods and conditions on farms in
United States. The shaded portion shows the
additional .farm workers that would have been
required to produce the crops raised if the 1850
methods and conditions had continued to prevail.
Based on United States census data

3 Agricxilture has a higher investment per primary horsepower and a lower load factor than any of the
other industries shown. The present load factor of agriculture is less than 4 per cent, while that of the
manufacturing industries is close to 15 per cent.
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design are still undetermined, and no satisfactory means of meas-
uring the actual work done in accomplishing this operation has as

yet been developed. That there exist great possibilities in the more
efficient designing of farm machinery through careful study of the
power requirements is suggested by the results so far accomplished
in the silage-cutter tests now being conducted by the department
of agricultural engineering of the University of Wisconsin, which

Billions of Dollars
25 50 75 100

Total Investment

Value Added

by Manufacture.-?

Primary
Horsepower.,

.

Annual
Horsepower-Hours v^^^

per vv^v|vvv<> 'lvvj

Pr'xmzr-^ Horsepower—p i

Hundreds
5 !0 15 20

Horsepower
5 13 15 20 25 30 35

Primary Horsepower

per Worker

Average Annual

Hours Work
per Worker

Thousands cf Doiiars
10

Value of Product Fi

per Worker.

Gross Value

of Product-

Billicns of Dollars
25 50 75 MO

Afericulture

Manufactures
V/////,
Mining

Railroads

L_J

Number of Workers.

Annual

Horsepower-Hours

Utilized

ff\/^//\ff^

Millions
2 4 6 8 10 12

I I I I -T

Billions
25 50 75 100

Investment

Pr'\m^ry Horsepower

Horsepower-Hours
Utilized

pzr Worker...

Hundreds of Dollars
5 10 15 20

/ / A? f /Wt-t

Thousands
5 10 IS 20 25

Thousands cf Doiiars
2 4 6 6 ?o

Investment

per Worker..

j I i
.•

^|\\\\sw

Thousands of Dollars
2 4 6 e 10

Value Added

by Manufacture

per Worker..

Fig. 3.—Comparison of agriculture with other industries. These values are based upon reports
of the Fourteenth census of the United States, the Interstate Commerce Commission, and the
Federal Power Commission

akeady have shown that the power necessary to cut and elevate

silage may be reduced at least 50 per cent by employing proper
speeds and a blower of better design.

Since power and labor represent on the average approximately
60 per cent of the total cost of producing farm products, a better

understanding of the power requirements of farm operations will

undoubtedly show that great opportunities exist for material reduc-

tions in production costs thi'ough the adoption of more efficient
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and less expensive types of power units and by a more extensive use
of power to replace expensive human labor.

This bulletin is a summary of the information now available that
has to do with the use of power in agriculture, and is intended to
serve as a basis for further research toward more efficient power
utilization by the agricultural industry.

Fig. 4.—Estimated horsepower-hours of power developed annually by different kinds of power used
on farms and the amounts required for the principal farm operations in the United States

SOURCES OF INFORMATION

Material from all sources available has been drawn upon freely.

A selected bibliography of the pubhcations used is given in Appen-
dix II. In addition much valuable material was obtained directly

from the Bureau of Agricultural Economics, United States Depart-
ment of Agriculture, the various State colleges and State agricultural

statisticians, the Federal Power Commission, the Interstate Commerce
Commission, manufacturers of agricultural equipment, farm pubh-
cations, and individuals interested in the iarm-power problems.
Where material is quoted directly credit has been given; but in many
cases where tables have been based upon information obtained from
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a nmnber of sources it has not always been practicable to name each
individual source.

Much of the statistical information presented is based on data
obtained from publications of the Bureau of the Census, United
States Department of Commerce, and the Bureau of Agricultm-al
Economics, United States Department of Agriculture. Such statis-

tics may be considered as fairly accurate; but the figures for the
power requirements of farm operations, those representing the pro-
duction of various farm commodities, and those for the total amount
of power utilized have been based on rather lunited data and must be
considered as only approximately correct, since so many factors enter
into their determination that much more experimental information

1920 1924

FiG. 5.—Estimated total primary horsepower available on farms of United States from
1850 to 1924 inclusive

will be necessary before they can be determined accurately for all con-
ditions. The immediate need for information of this kind, however,
in order to give some comprehension of the nature of the farm-
power problem, justifies the publication of the available data.

SOURCES OF POWER USED ON FARMS

The sources of power now available on farms in the United States

in addition to human labor are animals, gas engines (including

tractors, trucks, and automobiles) , steam engines, ajid electric, wind,
and water motors.
The power of animals was the earliest form of power to be utilized

by man, and up to about 60 years ago this som'ce afforded prac-
tically the only power used by agriculture in the United States.

Wind had been used to some extent, but the areas where windmills
are most efficient were not settled before 1860; stationary steam en-
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gines were employed for operating threshing machines and other
heavy belt work soon after the Civil War; and the gas engine came
into successful use about the beginning of the twentieth century.
From that time there has been a continuous and rapid development
in the use of mechanical power in agriculture. Tractors were first

used for draft work when a demand developed for large power units
for grain farming in the West. Steam tractors were first used for

this purpose but soon were displaced by the more practical gas
tractors.

The small gas tractor, the truck, the automobile,^ and the use of

electric power have been of more recent development and have only
become important factors in agriculture during the last 10 or 12

years. Figure 5 shows the approximate amount of each kind of

power available on farms from 1850 to 1924.

ANNUAL USE AND COST OF POWER ON FARMS IN THE UNITED
STATES

The tables on page 8 summarize the power available on farms in

the United States, and give an estimate of the amount and cost of

the power developed annually, together with the principal opera-
tions through which it was utilized under 1924 conditions.

Approximately 16,000,000,000 horsepower-hours are utilized an-
nually at the present time. Of tliis amount animal power furnishes
about 61 per cent, tractors 16 per cent, motor trucks slightly less

than 4 per cent, stationary engines 12 J^ per cent, windmills slightly

over 1 per cent, and electric power 53^ per cent.

Of the power developed, about 48 per cent is utilized for field

work, 15 per cent for road hauling, 7 per cent for hauling about the
farm,^ 17 per cent for heavy stationary work, and 13 per cent for

light stationary work. (Heavy stationary work is considered as all

operations requiring more than 5 horsepower.)
Plowing and listing, grouped together, rank highest of all farm

operations in the amount of power utilized, with a total of approxi-
mately 22 per cent of the draft work or almost 16 per cent of the
total power used; road hauling ranks only slightly lower; threshing
stands highest in the stationary operations, requiring over 25 per
cent of aU the stationary power utilized; and pumping for irriga-

tion and drainage rank next, using over 20 per cent of this type of

power.

* The automobile as a source of power on farms has not been considered in this bulletin, as only a small
part of the power developed by this means is used to do actual farm work. Surveys that have been made
would, indicate that at least 80 per cent of the use the farmer makes of the automobile is in the care and
supervision of his business.

6 See Tables XXII and XXIII for tonnage of farm and road hauling and the average length of haul.



8 BULLETIN 1348, U. S. DEPARTMENT OF AGRICULTLTIE

Approximate power units, primary horsepower, horsepower-hours, and cost of
power utilized annually on farms in the United States

Kind of power

Total
units
or in-

stalla-

tions

Aver-
age
pri-

mary
horse-
power
per
unit

Total
primary

horsepower

Aver-
age

horse-
power-
hours
per pri-

mary
horse-
power
per
year

Total horse-
power-hours
utilized an-

nually

Aver-
age
cost
per

horse-
power-
hour 1

Total annual
cost of power
developed

Thou-
sands
20, 770

400

2.95

20
10

50
20

25
2.75
.5

3

4

25

Thou-
sands
19, 800

8,000
3 4, 000
2,500
7,120

500
6,800

500

900
800
500

Per
cent

41.8

16.9

""5."3"

15.0

1.0
14.4
1.0

1.9

1.7
1.0

490

88
225
400
80

1,000
220
400

U67
190

1,200

Millions
9,700

700
900

1,000
600

500
1,500

200

M50
150
600

Per
cent

60.6

4.4
5.6
6.4
3.7

3.1
9.4
1.3

.9

.9
3.7

0.25

.06

.125

.06

.20

.04

.08

.05

i.25

«. 15
«.05

Million
dollars

2,425

42
112
60

120

20
120
10

38
23
30

Per
cent

80.8
Gas tractors:

Belt 1 4
3.7

Steam tractors 50
356

20
2,480
1,000

300
200
20

2

Motor trucks 4

Stationary engines:
Large 7

Small 4

Windmills . 3
Electric power:

Individual plants
Central station, small

.

Central station, large-

1.3

.8
1.0

Total 47, 420 100.0 320 16,000 100.0 .19 3,000 100.0

1 Based on 1924 average values and includes interest, depreciation, taxes, insui-ance, housing, repairs,
feed, fuel, oil, and care when not in use but does not include wages of operator while in actual use. The
values computed for the different kinds of power are not directly comparable, since the natm-e of the work
done and the load factors obtained are not identical in each case.

2 The power of a 1,200-pound horse or mule has been considered as equal to 1 primary horsepower, and
the power of larger or smaller work animals has been computed on the assumption that it is proportional
to their weight.

3 Gas-tractor drawbar power is included under belt power in the total.
* Represents input, not output.
* Rate based on power input, not on output.

Estimated utilization of power developed on farms annually, by operations and
nature of work accomplished

Type of operation

Draft work:
Road hauling
Farm hauling
Plowing and listing

Fitting ground
Planting and seeding
Cultivating
Harvesting
Hajdng..
Miscellaneous field work

Total draft work

Stationary work:
Threshing
Pumping (irrigation and drainage)
Pumping (domestic)
Operating isolated electric plants..
Grinding feed
BaUng hay
Shredding feed
Sawing
Shelling corn
Cutting silage

Miscellaneous

Total stationary work

Total, all farm operations

Estimated
power uti-

lized an-
nually

Percent-
age of

each type

Percent-
age

of total

Thousand
horsepower-

hours Per cent Per cent

2, 400, 000 21.2 15.0
1, 200, 000 10.6 7.5
2, 500, 000 22.1 15.6
1, 000, 000 8.9 6.3

400, 000 3.5 2.5
1, 000, 000 8.9 6.3
800,000 7.1 5.0
900,000 8.0 5.6

1, 100, 000 9.7 6.8

11,300,000 100.0 70.6

1,200,000 25. 5 7.5

1,000,000 21.3 6.3

600, 000 12.8 3.7

150, 000 3.2 1.0

200,000 4.3 1.3

100,000 2.1 .6
100,000 2.1 .6
100,000 2.1 .6
80,000 1.7 .5

50,000 1.1 .3

1,120,000 23. S 7.0

4, 700, 000 100.0 29.4

16, 000, 000 100.0
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A large number of operations come under the '' Miscellaneous

"

headings and the information available does not justify any esti-

mate of the amount of power used by each. Of those not listed the
principal draft operations are ditching, land levehng, and grading;
and the miscellaneous stationary work consists principally of the
operation of stone crushers, cane mills, cotton gms, spraying ma-
chinery, milking machines, cream separators, churns, grain elevators,

seed cleaners and graders, hay hoists, tool grinders, washing ma-
chines, and household apphances.

NUMBER OF POWER UNITS OR INSTALLATIONS ON FARMS AND
NUMBER OF WORKERS ENGAGED IN AGRICULTURE

In Table I of the Appendix is given an estimate of the number of

horses, mules, trucks, tractors, stationary engines, and electrical

installations by States, available on farms January 1, 1924, and the
number of agricultural workers as reported by the Fourteenth

Fig. 6.—Estimated distribution of work animals on farms in 1924. Each dot represents 5,000
animals. Based on reports of the Bxireau of the Census corrected according to estimates
from the Division of Crop Estimates, Bureau of Agricultural Economics, Department of
Agriculture

Census. The distribution of work animals and tractors is shown in

Figures 6 and 7.

The estimated total number of power units now available on farms
in the United States is as follows

:

Oxen 200,000
Horses 15, 916, 000
Mules 4, 654, 000
Tractors 450,000
Trucks 356,000

Stationary engines 2, 500, 000
Electric installations 500, 000
Windmills 1, 000, 000
Automobiles on farms 4, 500, 000

Some water power is used in certain areas, but the total amount
is insignificant compared with the total of all kinds of power. The
mndmills are used mainly in the Central West and in some places

along the sea coast where the average wind velocity is sufficient to

justify their use.

68326°—26 2
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PRIMARY POWER AVAILABLE AND HORSEPOWER-HOURS
UTILIZED ANNUALLY ON FARMS

«

Table II shows the estimated total primary horsepower available

and Table III the horsepower-hours developed annually on farms by
States. Data for horses, mules, tractors, and trucks have been
worked out separately, but it has been necessary to base the figures

for stationary power largely on the power required to do the work
rather than on the amount of each kind of power developed, and for

this reason stationary engines, windmills, and electric power have
been grouped together.

The figures for animal power are based on information contained
in Table XXI. One 1,200-pound animal has been assumed to be
capable of developing 1 primary horsepower. This rating is per-

haps somewhat higher than it has been customary to use; but it is

known that many horses of this weight develop a full horsepower

Fig. 7.—Estimated distribution of tractors on farms in 1924. Each dot represents 250 tractors

for a considerable period of time when doing heavy work, such as

plowing, and in view of the results of recent tests with the Iowa
horse dynamometer this figure is considered to be a reasonable basis

for estimating the available primary power. The data for horse-

power-hours per average work animal, given in Table XXI, were
compiled from a large amount of information made available by

• The most common unit used in the United States for measuring work is the foot-pound. This rep-
resents the work done in lifting to a height of 1 foot a body weighing 1 pound, or moving an object 1 foot

against a resistance of 1 pound. Power is the rate of doing work, and the usual unit for measuring power is the
horsepower, which is equivalent to the power required to perform work at the rate of 33,(XX) foot-pounds per
minute. (See Table XXIV of the Appendix for pounds pull exerted per horsepower at different rates of

travel.) By primary power is meant the maximum load any power unit or series of units is capable of

developing for a reasonable length of time. Some kinds of power, such as animal power, and most steam
engines, have a considerable reserve capacity in addition to this that can be exerted for very short intervals.

A horsepower-hour is equal to 1,980,000 foot-pounds (33,000X60), and is the most common unit used when
determining quantity of work done or power developed. (See Tables lU and V and page 8 for quantity of

power developed and amount required for various farm operations.)
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farm-management studies, due allowance being made for the kinds
of soil and types of farming followed and the average weight of

work animals in the different States. The figures for the power
developed by tractors, trucks, and stationary units were also com-
piled largely from information available in farm-management
studies, together with data obtained from agricultural engineering

departments of State colleges, manufacturers, the Bureau of the

Census, and other scattered sources.

The relative amount of power utihzed varies greatly in the dif-

ferent States. This variation is caused partly by differences in the
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Fig. 8.—Average primary horsepower per

farm worker
Fig. -Average primary horsepower per farm

kind of crops raised, but is also largely the result of the prevaihng
size of farms, types of soil, chmatic conditions, and usual wages
paid farm labor.

The primary power per worker and per farm and the horsepower-
hours utilized annually per worker, per farm, per improved acre,

and per hour of human labor, have been computed from Tables II and
III, and are shown in Table IV. These amounts are shown graph-
ically in Figures 8 to 11 and 13 to 16. The primary power varies

from as low as 1 horsepower per worker and 2 horsepower per farm
in Alabama, to as high as 14.1 per worker and 22 per farm in South
Dakota, while the horsepower-hours utilized vary from 380 per
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worker and 730 per farm in Alabama, to as liigh as 4,580 per worker
in North Dakota and 10,000 per farm in California.

Farm-management studies and the various surve3^s made indicate

that the average agricultural ^^orker is employed in productive labor

Fig. 10.—Average primary horsepower per farm worker

approximately 3,000 hours annually. From this it will be seen that,

in the United States as a whole, approximately 1 horsepower-hour
of power is utilized for each 2 hours of human labor. Tliis amount

Fig. 11.—Estimated distribution of horsepower-hours of power utilized annually on farms. Each
dot represents 3,000,000 horseppwer-hours

varies, however, from an average as low as one-eighth horsepower-
hour of power per hour of human labor in Alabama, to as high as

IJ^ horsepower-hours per hour of labor in North Dakota. Figure

I
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Fig, 12.—Estimated distribution of hours of human labor utilized annually on farms,
dot represents 3,000,000 hours

Each
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Fig. 15.—Average horsepower-hours per

proved acre per year

12 shows the approximate dis-

tribution of hours of hunaan
labor utilized annually.
The figures for horsepower-

hours per improved acre have
been given for convenience in

estimating the amount of power
utilized on different sizes of

farms, as this unit appears to

be the one most suitable to use
for this purpose. The approxi-
mate power used on any size of

farm can be obtained by multi-
phdng the number of improved
acres in the farm by the average
horsepow^er-hours utilized per
improved acre.

EFFECT OF THE USE OF POWER
AND MACHINERY ON PRO-
DUCTION AND INCOME

Those areas which make a

greater use of power and ma-
chinery usually show a corre-

spondingly greater volume of

production per worker. Figure
17 shows, by States, the relation

existing between investment in

machinery per worker as of

January 1,1920, and tjie average
value of crops produced in the

Fig. 16.—Average horsepower-hours of power utilized per hour of human labor on farms
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five-year period 1919 to 1923, inclusive; Figure 18 shows the rela-

tion between the primary horsepower per worker and the value of

crops for the same period; and!^ Figure 19 shows the relation be-

tween the number of horses per worker and the volume of crop
production in a nmnber of European countries and representative

States under prewar conditions.'^

UnitedSMes
Alabama
Missis s ipp /

Georgia
Arkansas
3oufh Carolina-
Norfh Carolina-
Louisiana
Kentucky
Florida
Tennessee
West Virginia^.
Virginia
Nev*/Mexico
Texas
Arizona.^
Oklahoma
Utati
Rhode /stand—
Mary/and
Missouri
Connecticut
Nei^ Hampshire-.
A>tassaohusetts _

Detailare
Ohio
Ate\/ada
Maine
Indiana
NewJersey
Michiaan
Wyoming
Colorado
Vermont
California
Oregon .

Washington
yVe*v York.^^-.
Wisconsin
Idaho
lin'no/s
Pennsylvania.

.

f/tinnesota
Kansas
Montana
Nebraska
North Dakota..
loiva
South Dakotd—

$500
'^lai^hiner^j,

^ | \cr6p Value

$1,000

^

$1,500 $ 2.000

Fig. 17." -Relation between machinery available and value of crops produced per worker.
1920 census. Crop value, Department of Agriculture average 1919-1923.

Machinery,

The cost of using power equipment is also considerable, and its

adoption becomes profitable only if the net earnings of the owner or

' Horses or their equivalent animal power only are used for comparison in this case because information
with regard to the mechanical power per worker for European countries is not available. In Italy cattle,

buffaloes, burros, and even dogs are used as draft animals, and in Hungary and France cattle represent a
considerable part of the power equipment. In making the computation five cattle, buffaloes, or burros
were considered as the equal of two horses.
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operator are increased through its use. Figure 20 shows for the
year 1919 a comparison of the average net income per farm operator
by States with the horsepower-hours of power utilized per hour of
human labor. Data with respect to income of farmers by States are

Value ofCrops per AgncuJfural Worker*
$500 $1.000 $1.500 $^000

UnitedStates..

Afabama
M/ss/ssippi.
3outh Carolina..
Georgia.
JYortn Carolina..
Arkansas
Tennessee
Louisiana
/(entuc/<y.
Florida.
Virginia
West Virginia. . _

Texas
Ma/ne
NewMexico
Delaware
l^ermont
Oklahoma
NewHampshire.
Maryland.
Rhode Island....
Missouri
Connecticut
Michigan
Utah:...
Indiana
New York
Ohio
Wisconsin
Pennsyli/ania.

.

Massachusetts
New Jersey....
Arizona
Minnesota
Oregon
Washington...
Illinoist
A/eyada
Colorado
Idaho...
California
lowa._
Wyoming
Kansas.
Nebraska...
Montana
North Dakota.
South Dakota. .....

5 10

Total Primary Horsepower per Agricultural Worker

Fig. 18.—Relation between primary horsepower and value of crops produced per worker.
value 1919-1923 average

15 20

Crop

available for the year 1919 only, and as seasonal conditions no doubt
affect the income of farmers very materially, some discrepancies are

unavoidable when incomes for only one year are used;^ but in gen-

8 Conditions in 1919 were not normal, as Montana, Wyoming, and the Dakotas were particularly un-
fortunate in having very poor crop jaelds, which accounts, at least partly, for their poor showing in these
graphs, whereas the very high price of cotton in 1919 probably gives the income of farmers in the cotton-
growing States a relatively higher net value than would have occurred under normal conditions.

I
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eral the farm operators in the States showing a high utilization of

power per worKer are shown to have a correspondingly high net
income. This circumstance would indicate that the extensive use
of power and labor-saving equipment, if effectively employed, is

extremely profitable.

POWER AND LABOR REQUIREMENTS OF FARM OPERATIONS

In Tables V and VI the more general operations performed on
farms are listed, together with the approximate amounts of power
required for their performance as based upon the best information
now available. Farm operations vary so greatly in the different

parts of the United States with respect to their method of accom-
plishment and the information available is so limited that it has

tndex of

Volume of Production

per Worker

500 C)

Italy

or

1

Horses
Equivalent Power

per Worker

2 3 4 5

4S

--

--

-

--

-J

A 1 ,19

80

90

1 17

Hungary

.Franee

Belgium m
---

... — .39

.37

.38

1 19 Germany

United Kingdom

United States

Alabama

New York

._ Indiana

Iowa . _

.55

l?6 .fl8

292 H 2.05

112 1 1 1 1 1 II BB Q U..J --L - .81

?50 .. a

I m

_ 1.69

36.S 4- n ?.46

fS9S
_- ^g --- .•1,86

910
n

^ « .Nebraska.. __ j_ 4.71

Fig. 19.—Relation between power used for field work and crop production per agricultural worker
as determined by pre-war conditions. (U. S. Dept. of Agriculture 1918 Yearbook.) The average
weighted index figure for volume of production per worker for all countries shown is 100, and the
average number of horses or equivalent power per worker is 0.77

been impossible to go into more detail or to attempt to make a
complete list of all operations performed on farms. The data as
given should be considered only as a general guide when used in
estimating the amount of power requirea under any local condition.

Since such a large proportion of the farm costs is represented by
power and labor and since they are the only important items over
which the farmer can exercise much control, great opportunities
exist for the cutting down of production costs through reductions
in the labor requirements of each operation and through a more
efficient selection and application of the power used. Very little

progress can be made along this line, however, until a thorough
study has been made and the basic requirements of each operation
have been determined.

68326°—26 3



18 BULLETIX 1348, U. S. DEPARTMENT OF AGRICULTURE

Many local factors affect the power requirements of farm opera-
tions, and these must be given consideration in estimating the power
requirements for any specific condition. Some of these factors are

chmate, type and condition of soil, depth of the operation, condition
of the crop or commodity the operation is apphed to, size of fields,

size and type of power units used, mechanical efficiency of the tools

l.OOO $?,000 ^3^000

VnifedSfafes..

Alabama
South Carolina-
Mississippi
Georgia
North Caro!in&^
Florida
Arkansas
Tennessee
Kentucky
Louisiana
l/Zrainia
y/esf l/irg/n/a.
Rhode inland.
Connecticut
Texas
Massachusetts.
Maine
Mary/and.
New Hampshire

-

t/ermonf..^
New Jersey.
Delaware '.

Oklahoma
Arizona
A'ew York
Missouri.
Pennsvli/ania.
Utah..
Michigan
Ohio „

Indiana ._

Wisconsin
New Mexico..,
Nevada
Minnesota
ColpradQ .

Illmo is.
Oregon.
PVashrngfori...
l/i/yoming.
tdaho
Iowa
Kansas
Nebraska.
Montana
South Dakoto..
California....
Aorth Dakota..

\ 2

Horsepower Hours

Fig. 20.—Relation between horsepower-hours of power utilized per hour of human labor on farms
and net income per farm operator for the year 1910. Horsepower-hours estimated. Income
from National Bureau of Economic Research

or machines used, and the local practices followed in carrying out
each particular part of an operation.
The time required for accomplishing a farm operation will de-

pend upon the size of the machinery or implement used, the speed
with which it works, and the time lost while not actually working.
In field work the lost time is due to time required for turning at
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corners, for resting the work animals when this t}^e of power is

used, and for making repairs and adjustments when necessary to
the machinery or equipment used.

Table VII gives a summary of the work factors or time required
for performing field work. The time required for performing the
majority of farm operations with power units oi different size

and under various conditions is shown in detail in the 1922 Year-
book of the United ^tates Department of Agriculture, under the
title of ^^Farm Operations/' and also in Yearbook Separate No. 890.

POWER AND LABOR REQUIREMENTS OF FARM COMMODITIES

The amoimt of power and labor required in the production of

any farm commodity obviously depends upon the requirements of

the different operations performed. For this reason an even greater
variation exists when considering the rec[uirements of commodities
than in the case of the individual operations, and any figures given
should be taken as no more than a rough approximation when con-
sidered in respect to any particular case.

As a matter of general interest rather than as a guide in consider-
ing specific conditions. Tables VIII and IX have been prepared,
showing the approximate average number of man-hours and horse-
power-hours required for the production of the principal crops pro-
duced in various parts of the United States; Table X shows the ap-
proximate average labor and power requirements for the care of

livestock. A more complete discussion of such requirements of field

crops may be found in United States Department of Agriculture
Bulletin 1000, Labor and Material Kequirements of Field Crops.

Table XI gives, hj States, the acreage of the principal crops
grown in 1922, as reported by the division of crop and livestock
estimates. Bureau of Agricultural Economics, United States De-
partment of Agriculture; Table XII gives the average yield of the
principal crops for the years 1918 to 1922; and Table XIII the num-
ber of each of the principal kinds of livestock kept on farms, as re-

ported January 1, 1920, by the Bureau of the Census.®

DISTRIBUTION OF FARMS AND FARM LANDS AND TYPES AND
SIZES OF FARMS

The types of farming followed and the sizes of farms vary con-
siderably in different sections of the United States and even in indi-

vidual communities in the same section. The most comm^on type of

farming foUow^ed in any given locality usually depends upon a num-
ber of factors, chief among which are geographical location •with.

respect to nearness to consuming centers and the transportation

facilities available, the length of the growing season and the amount
and dependability of the rainfall, type and fertility of the soil,

and the topography. Table XIV gives the total population, the
farm population, the number of agricultural workers, the number
of farms, the total land area, and the land in farms by States, based
on the 1920 census. Table XV gives the average crop-acres and

9 The distribution of each of the various crops and kinds of livestock is shown graphically in the 1921

Yearbook of the United States Department of Agriculture and in Yearbook Separate 878, "A Qraphiq
Summary of American Agriculture."
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workers per farm, the average crop-acres and value of crops per
worker, the average value of all crops per crop-acre, the average
value of machinery per farm and per worker, and the average net
income per farm operator by States, and Figures 21 to 26 the dis-

tribution of farms, land in crops, the principal soil regions, the
average length of growing season, the average annual precipitation,

and the principal agricultural regions of the United States. Figure
27 shows graphically the relative importance of each of the princi-

pal crops grown in each State, and Table XVI and Figures 28 and
29 the distribution of different sizes of farms in the various States.

Topography, as a rule, has more to do with the average size of

farms and fields predominating in any given area than any other
factor. In the Central West the land generally lies fairly smooth,
with few streams or ravines to cut up the fields. This condition
encourages the laying out of large fields and the use of large ma-
chines or power units, with the result that fairly large farms pre-

dominate in this area. On the other hand, in the Eastern and
Southern States the land is usually cut up with many hills, ravines,

and streams, making small and irregular fields necessary, which
discourages the use of large machines or power units, and results in

a predominance of relatively small farms. (See fig. 28.) Types
of crops produced also have much to do with the size of farm in

a given area. Where crops are produced which require a relatively

large amount of labor or power and have a high value per acre the
farms usually average smaller than in areas where the crops pro-
duced require a relatively small amount of labor or power.

SEASONAL DISTRIBUTION OF THE USE OF LABOR AND POWER
ON FARMS

It is extremely difficult to obtain definite information on the rela-

tive labor and power requirements of the different types of farming
on account of the great variations that exist. Table XVII, hov/-

ever, shows the percentage of man and horse labor devoted to the
different farm enterprises, and Figures 30 to 36 the distribution of

labor for several types of farming as determined by a number of

farm-management surveys. ^^

Probably the most serious difficulty encountered in the efficient

use of power and labor in agriculture is the extreme seasonal de-

mands of many farm operations. In each type of farming followed
there is usually some single operation v/hich requires a large amount
of power to complete the work within the seasonal limits permissible,

and it is usually this operation that determines the minimum amount
of primary power that must be kept on any particular farm. In
the Corn and Cotton Belts this operation is usually that of planting
or cultivating; where hay is an important crop the harvesting of

the hay is usually the determining operation, and in the small-grain

regions it is sometimes the preparation of the seed bed, and in

other cases that of harvesting or threshing. (See figs. 37 to 47 for

examples of the distribution requirements of man and horse labor
for the principal crops and livestock produced on farms in the
United States.)

10 A more complete discussion of types of farming and the distribution of labor on farms may be found
in Farmers' Bulletin 1289 and U. S. Department of Agriculture Bulletins 814, 961, 1000, 1020, 1181, and 1271.
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Fig. 21.—This map, showing the distribution of farms, might also serve as a map of farm population.
The densest areas are southeastern Pennsylvania, the upper Piedmont of South Carolina and Geor-
gia, eastern, central, and western Tennessee, the Ohio Valley, and the Yazoo Delta in Mississippi.
Over half the farms in the United States are in the Cotton Belt and the Corn and Winter Wheat
Region. Many of the tenant farms on the plantations in the Cotton Belt, however, are little more
than laborers' allotments. The Corn Belt, although it includes over one-third the value of farm prop-
erty in the United States, has only one-seventh of the farms. Nine-tenths of the farms are in the
eastern half of the United States. The relative density of farm population in the South is even greater
than that of farms. (U. S. Dept. Agr. Yearbook 1921.)
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Fig. 22.—Over five-sixths of the crop land is in the humid eastern half of the United States, and nearly
two-thirds is concentrated in the triangular-shaped area the points of which are located in western
Pennsylvania, central Texas, and north-central North Dakota. In this area, which includes only
about one-fourth of the land of the United States, are produced four-fiftlis of the corn, three-fourths
of the wheat and oats, and three-fifths of the hay crop of the nation. (U. S. Dept. Agr. Yearbook
1921.)
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ililBli

Fig. 23.—Soils originally or at present covered with forest are normally light colored, and are likely- to
be less fertile than soils in regions of lower rainfall. Grassland soils, in general, are dark colored, the
humid prairie soils being commonly almost black and highly fertile—the subhumid prairie soils,

blackest of all—while the semiarid short-grass plains soils are dark brown or chocolate colored, the
color gradually fading to medium brown in regions of lesser rainfall, and to light brown or even ashy
gray in desert areas. The light-colored forest soils in the United States total about 800 million acres,
the dark-colored grass-land soils about 600 million acres, and the light-colored arid soils about 500 mil-
lion acres. (U. S. Dept. Agr. Yearbook 1921.)
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Fig. 24.—This map is much reduced and generalized from a map prepared by the United States
Weather Bureau and published in the Frost and the Growing season section of the Atlas of American
Agriculture. (U. S. Dept. Agr. Yearbook 1921.)
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Fig. 25.—Precipitation includes rain, melted snow, sleet, and hail. The map is much reduced and
generalized from a map prepared by the Weather Bureau and published in the Precipitation and
Humidity section of the Atlas of American Agriculture. The map suggests why the United States
should be divided agriculturally into an eastern and a western half. (U. S. Dept. Agr. Yearbook
1921.)

68326°—26 i
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Fig. 26.—The United States may be divided into two parts, equal in area, the East and the West.
The East has a humid dimate, the West mostly an arid or semiarid climate, except the North Pa-
cific coast and the higher altitudes in the Sierra, Cascade, and Rocky Mountains. Each of these
two parts has been subdivided into six agricultural regions, characterized by distinct combina-
tions of crops or systems of farming, the result largely of the dilTerent climatic conditions. In the
East these rccjions, with one exception, are named after the crops; but in the West, because of the
dominating iiitluence of topotiraphy and the Pacific Ocean upon the climate and the agricul-
ture, topograptiic and geographic names are used. (U. S. Dept. Agr. Yearbook 1921.)
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Fig. 27.—Percentage of crop area occupied in 1919 by crops named. (U. S. Dept. Agr. Farmers
Bulletin 1289)
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Fig. 28.—Improved land is a better criterion of the real size of a farm than its total area. The Cotton
Belt stands out clearly, with the farms in most of the area averaging loss than 40 acres. The same
small acreage per farm is fotmd in eastern New England, where trucking and dairying dominate, and
in the upper Lakes area, where farms are only partially reclaimed from the forest. At the other
extreme, much of the Great Plains and most of the Spring Wheat Area average over 200 acres per
farm. The sharp gradation zone extending from northwestern Minnesota to Indiana, thence to
central Texas, marks the eastern margin of the prairies. Prairie farms were more easily and quickly
made than forest farms, and have remained larger. (U. S. Dept. Agr. Yearbook, 1921.)
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Fig. 29.—Distribution of farms of various sizes. (U. S. Dept. Agr. Yearbook 1921)



30 BULLETIX 1348, U. S. DEPAETMEXT OF AGEICULTUEE

FRUITaGENERAL FARMING REGION
SEASONAL DISTmBUTiON OF TOTAL. LASOR

ON A
256 ACRE" DIVERSIFFED FARM

:APPLES.HAY,BEANS.WHEAT.POTATOES.PEAS.OATS.CORN & PASTURE
WESTERN NEW YORK

Fig. 30.—Fruit growing and general farming are the more common tjTJes of farming in western
New York. The intensive fruit farms, which are found mostly within a few miles of the shores
of Lake Ontario and Lake Erie and bordering the inland lakes, usually have only a few acres
of farm crops. Lq the general farming area lying back of the fruit belt small to medium-sized
apple orchards are found on many farms. The man-labor requh-sment on these diversified

farms is quite uniform throughout the growing season with the exception of the haying and
harvesting period in midsummer and again during the period of fall seeding and of bean, potato,
and apple harvesting. The farm for which labor distribution is shown in the graph above is

in a diversified farming region, and although an apple orchard is a common enterprise in this

region it is unusual to find an orchard so large in proportion to other enterprises. There were
on this farm in the year illustrated in the graph above 40 acres of app es in full bearing and 2
of pears, 48 of hay, 26 of wheat, 19 of beans, 19 of oats, 15 of peas, 12 acres of corn for silage, 9
acres of rye, 7 of potatoes, 7 of pasture, and a half acre of cabbage and other vegetables. Two
men were hired by the j^ear, another man was employed during July and August, and dioring
the latter half of Septernber 2 to 4 extra men were hired by the day. During October and early
November a force varying from 8 to 24 in number was employed in picking and packing the
apple crop.
Note.—In figs. 30 to 36, inclusive, each small rectangular area in black represents a total of 100

hours' labor spent in a 10-day period. The white lines that sometimes divide the shaded
mark ofi time spent working olf the farm. (U. S. Dept. Agr. Circ. 183.)



AN APPRAISAL OF POWER USED OX FARMS
1

31

CORN

BELT

iSEASONAL

DISTRIBUTION

OF

TOTAL

LABOg,

ON

A

lZ70

ACRE

CORN

AND

SMALL

GRAIN

FARM

SOUTHWESTERN

ILLINOIS

Se"-o o oo o o o30 OOOOOOO
O CO 1^ «u>«5-tn Nj—.

HOURS
700 600 500 400 300 200 100 z

o

ii
1 1

1 t 1

iiioiS3Ane D
1 91 O fi

1

m
\ 1 ^ u 1U "^ 1 BIB^ - a 1

> 9 ill 1 R^^^H^i^ 1 1i^H " 1..^J 1 T^X z

ii
^^ I O H

JH NS03ino| —iii^^ Pi ij

i¥3HM G33S
, - o

tli o
w —

Nd03 1S3A»V:1 1 o -
_._ji^BBHlV3H.V. 033S BHa H"^I^SBsHoariOiaN dl3H £ - Ul

ii
f^MMM 'w^-H kBHI^^^H ^^^^IB o ta 1

. H^^HSHHoOiAr.Old «S333Min3 | H^^^^ 5: !

sivo Hsaa^^BS^^B^H1" ^

3 o r"
D-avH-MH i~^HSSilHl SilOaHSiaN dlJH 1

1 HIBI^! .KM.».KilSBHHHHriHHtafl^ *~ ~i 1

3 O
S i^- I^HHWHl ^''1 ^^^^^H

1 j ,r
- =,

s -

! ! ^„5 p >- £

1 ! ilrii ^^^^^H^^^^^^^^IBHBH - <
1 ' "^

y ^B^H r" S q:H ".s SIVO 0335 M ^^^m o CL
1

_rv
1

1 HBBH^'^l -1.cc. IB""" *= »

11
n n s-^? T s °^

m

Is'

m 1Si° ^< ,' <
1 1H- z

El
V 1

i

10

20
FEB.s 1 i

iBso
w 1

< 1 1
"en

2 S
^ 2

2
i

1

rl^
1
9B o ^
sl o "*^
aai - "1

HOURS 800 700 600 500 400 300 200 too HOURS 700 600 500 400
3&0,

200 100 1

•
•

' . ...-*

CORN

BELT

'

fSEASpNAL

DISTRIBUTION

OF

TOTAL

LABOR

ON

A

325

ACRE

CORN.

SMALL

GRAIN,

TIMOTHY

SEEb

&

HAY

FARM

CENTRAL

IOWA

'

o: OOOOOOqC
3 OOOOOOoC3

HOURS 700 600 500 400 300 200

>
- X

D -

._ ^llH HB ,
•

,«iHiS u^^^
81Ii'

aiB^'^" ^^^B - Q-

11
~J ^^BHI '"' Miiimj" -'

t

i 1lll'^^~ "mxiM^amA a 1

^is - Z

U o
o -

! ^^^B ,. 1 u« Pl^HInd^H^w^.ci

1

a
^^I^HM Saoiricd 010 '"i""!::

1 am

U O
11 =^l ! ° 0.

si;!

~ T^^HH ., 1V3HM9-
'

VjnVi-.V 033S
i

J^ SWHIHnHH^
t3 S

5 2
fl Bini^lB aan^iVN I

"""rn^Hjii
11wm J 1

' r- n
!i99 <?l

1

=5 2
1 wmr3 L_

"1

s i

^B^^HB^H ?ii 1

I^^^^^^^H

Z fj

3 o 1
^1 ^B>i "

i"^^^^^^^H
>• o

1 2

n^^H'--
iiSi^^^H

.._

a: o

« -

Sff B 3 a:H|1 s-^
q: o

1 2

iijs ^H^B 2 "^

2 1<T 1 ^^^^^^^^^T " " ° 03 ^1
-J 1 i.S < 1

si Ui

1 Uh o Id- U.

1

B VO
i

^ 2

a:'
1

a S z
o <

Z

n m
1 m

HOURS BOO 700 600 500
"400

300 200 100

Q: OOOOOOO
O OOOOOOO

a--: " o « o «

J = z O 5 11
5 ^ ^ o g

p >.
~ ~

tL ^a
r^ ^ tr

~
-^-i^

— — ~ — fc^ja
T,—

r. ^
s 5 C 2 2^

:s

s ^ aB
- fc ii- a<i2
— ~ -^ ^a

r' o
c — — c: C3

S
i
o S

1^
,^ ;- Ji ^ x;

"^

:^ ^ 1 1 §1
^

— X 'Z •^''3

1
_>

a,

o

>

1

x;

^;

?-

i

c

o

c

8
-1

c

-g

1=

II
c -:; o — -To
ci ^ ;; X3 S o
O

'S. ^ o a -

F
-

o
— ^.^

~
~ —

'

^ &X3

c

^
§

X

1 lis
L.;

r; ^
T;
~ ""= dC h —,

"" -'-

=^r.i3

o

'

> S c o,

- V? > c s fl

1^ o« o



32 BULiLEIlN 1348, U. S. DEPABTMENT OF AGEICUL.TDEE

i.

SPRING

WHEAT

REGION

SEASONAL

DISTRIBUTION

OF

TOTAL

LABOR

ON

A

600

ACRE

GRAIN

FARM

NORTH

DAKOTA.

HOURS 500 400 300 200 loo" HOURS 800 700 600 500 400 300
200.

,100

1

iiS 2 n1
II A

o •.JH ^ oTt^
V^

jflB

ii
JHHHJhH^Hv o

HH ^

1
111 o
en

"

i ^1^.^,HHH H ii S^

15 S
. 3 o
1 -

I^H^B^U^^^1 ^^H^^H o- o ,«

J^^H^HHH^H '^

1^13 - «t

->

^^^^ 1 o ^

•' liMIBB1
i"

. ^1
1

l\

^1^

=:FT
i|l|i!i

J^IIB^B^K-^
',

-o_ BJ^i^^a-^q: ^^2^

si
O H ^o c:a ^ S^Sm.9

2 S7 J - rr
< ^ _o_

X
< 1

_ % z
o <

1

1 '

'

S
HOURS 500 400 300 200 100 HOURS 800 700 600 500 400 300 200 100

= <;=•=§~i&^
-oi-

b£CS-£c30«

clllllill

S f^ ?s S o S- S-2

o S li

_ CO >)IS

_ x C c3 g-kj'

^ a.o

WINTER

WHEAT

REGION

SEASONAL

DISTRIBUTION

OF

TOTAL

LABOR

ON

A

800

ACRE

WHEAT

AND

SUMMER

FALLOW

FARM

WALLA

WALLA,

WASHINGTON

Wo o o- o o,-
^ o o o o o
= m o m o inO CM CM - —

HOURS 4000 3500 3000 2500 2000 1500 1000
500

(
X

\\ sa1H - D

> S

r -

^B
1 BHp

^1 o O
2 2

^ 2

riH O H1
2 ^^H BW BBHH^H

UJ o
in "

HIP ^
ihHi 1
hhI 1 - lo'

:d o

iKIHi g o^a mmnj^m S =•

ti -

^
ibH S!!08HOI3N<n3H' ^^^^1 - <

13 O
1 SIHMB ?: -'Hi^^^M^Bfl HM

- * 1
Ml Bi^^^^^^l^HI .-.

. ^^^^H M01-|7<

z g
=) 2

3Mi»H ^H o "^

1H^B^
1

>• £
** os -

J
1 IB1 o «(^^^" S

1

"^ g
Ol

" ^^^g °f

o 1^^o 0-

cr 1V3UW VC?.*- . m ^H^^1- c.

s -

O
CD"

«C1... 1 <i H^^^HH o n-
-1

o <

J = °
m

CD g U) g m
7- a: o UJ

O ''"

Z g
< o

3^ X n g Z
1 o <
1
- •^

HOURS 2500 2000 1500 1000

500
HOURS^ 4000 3500 3000 2500 2000 1500 1000

500

X

i

S-g--l>

c Js^ p£5^ St)

g^ ffl C fc o2e S-S^

>- :3 r- c*^x: _ S iL .

. .s-S=o-

.2-^ g*^«:aa---?^§

»- -^ r^'C -^ T^ vi o ^ .

c s E^ ^cs": ^M w



AN APPEAISAX, OF POWER USED ON FARMS 33

f^'G

7

COTTON

BELT

SEASONAL

DISTRIBUTION

OF

FIELD

LABOR

ON

A

552

ACRE

COTTON.

CORN

AND

OATS

FARM

SOUTHERN

GEORGIA

HOURS 900 800 700 600 500 400 300 200 100 HOURS 500 400 300 200 !00 MONTH

o -

1 m-a1 .1
.._

^ - VI °

z -

^o ^
H ^tL'p : ^'A o 1

J I^^H^HHH^^^^^^BH <^t ^m.- z

13
n^^^H - 1^^^^^H ^^ o

U.I o ^

TlH ^»
.... .

, s S
- «s

->

1 —' O' >•

OUllVAll-l "HHB^^^l JiHMj' ^
22 J ^h! I

^ -

"" -1 i^^^^Ho w~n

1 M
ii ~5

uv 3 m^^^i^^- z 1

11
& ^ 1

ii

' I «bm::i £ 1^ !>
"

1^^ - cr

tt o II

II
kK J HH n

(9
o n o n o <

03 HI ^

n <"
1 "5 J ^^H Q

u

li
o S

UJ

mz S ^ H^ 5T ' i M1 1 ^1 2 -1

HOURS 900 800 700 600 500 400 300 200 100 HOURS SOO 400 300 200 1D0 MONTH

c C ^'"^
;£ 2 2 .S

"C^ £ 5 c '^Ph'S?

TJ— "-'"'S £ C ffi" ''S

no

6

COTTON

BELT

SEASONAL

DISTRIBUTION

OF

FIELD

LABOR

ON

A

160

ACRE

FARIVt

BLACK

WAXY

PRAIRIE

OF

TEXAS

HOURS 900 800 700 600 500 400 300 200 100 HOURS BOO 400 300 200 1D0

1

si li
1 ^^so p li

1 ^^HH^Ii L' 1

^|s^« VH ^H - Q
"^^B^""" .

ssH
1 2 z

si
is II

^BB~""" O H-

^^1 J|iS|^^1

Si
^^h"' = >- 1^H lis h-r- 1^^1 „J 2 '^ \

6 o

5 2
^ JHi If! 1

' T ^ 3 1

if

1 ^1" ' 1
5 S
3 2

iii'
mi nl~^l

- ^ 1
P U 1

^M-= "^1llMI
1 ^""J B

il n m- p >. 1

1^^^^" < 1^- X

li 'J 1 I^I^^Hn
a Sc 1

i 2
J "

q:.
o ilr\ i I

CD
i

C3

^i
<r 1 b-

2 If
—J 1

J y

li
m 3 J

^i^*_] m L X^ T - •»

HOURS 900 800 700 600
'500 400 300 200 100 HOURS 500 400 300 200 100

1

.E = S --^"r " «i

*"«;c55 -•==

=1! ^'^ -re's o

1 fe
5'S'^S o >,

-C-i.cr- ^. g = rt-C

C --~
i..^ S.*J c*

&^ .Si _-£«=«
-s

o « 5 5 C & ^ .03
" r,_ ^ — • tr ?" .

• C--'

5-S £ =-§00.2
»fi

•Sep-- 0:5- ® &

ni >: E a -a £•=: M g
I. rc^ce-g^cioo

O

68326°—26-



34 BULLETIN 1348, U. S. DEPARTMEXT OF AGRICULTURE «

HOURS JAN.
10 20

FEB.
10 20

MAR.
10 20

APR.
10 20

MAY
10 20

JUN.
10 20

JUL.

10 20

AUG.
10 20

SEPT.
10 20

OCT.
10 20

NOV.
10 20

DEC.
10 20

HOURS

11

10

9

8

7

6

5

4

3

2

1

HOURS

11

10

9

8

7

6

5

4

3

2

1

1 1

10

9

8

7

6

5

4

3

2

1

HOURS

11

10

9

3

7

6

5

4

3

2

1

MAN LABOR

-

—CORN
HUSKED

BASED ON COST ACCOUNTING DATA
FROM

WESTERN ILLINOIS

JhJI.I[ 1 Id
1.8 \ze.7 1 23.9

1
13.9 3.1 1.9 3.6 1 15.9

1 9J2

PERCENTAGE DISTRIBUTION
2.5 37.9 21.7 11.9 1.1 2.6 14.3 8.0

1

i

HORSE LABOR

II 1

-

1
L1 1

Ju 1! 1.

Jill A
10 20

JAN.

10 20

FEB.

10 20

MAR.

10 20

APR.

10 20 10 20

MAY JUN.

10 20

JUL.

10 20

AUG.

10 20

SEPT.

10 20

OCT.

10 20

NOV.

10 20

DEC.

Fig. 37.—Distribution of man labor and horse labor for nine farms producing a total of 426 acres of

com. Most of the com on these farms was husked from standing stalks. Black bars indicate total

hours spent per acre during 10-day periods. (U. S. Dept. Agr., Department Bulletin 1000.)
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Fig. 38.—Distribution of man labor and horse labor for 13 farms having a total production of 325 acres

of corn silage. Black bars indicate total hours spent per acre during 10-day periods. (U. S. Dept.
Agr., Department Bulletin 1000)
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partment Bulletin 1000)
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Fig. 40.—Distribution of man labor and horse labor for one farm during a series of years, representing

the production of 25 acres of cotton annually. Large type machinery used. Black bars indicate

total hours spent per acre during 10-day periods. (U. S. Dept. Agr., Department Bulletin 1000.)
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Fig. 41.—Distribution of man labor and horse labor for 20 farms, representing the production of 128

across of alfalfa. The reports show that the first and second crops may overlap during the period
July 10 to 20. Black bars indicate total hours spent per acre during 10-day periods. (U. S. Dept.
Agr., Department Bulletin 1000.)
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Fig. 42.—Distribution of man labor and horse labor per acre for 14 farms representing 161 acres of

potatoes. Only marketing done directly from the field included. Black bars indicate total hours
spent per acre during 10-day periods. (U. S. Dept. Agr., Department Bulletin 1000.)
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Fig. 43.—Distribution of man labor and horse labor as shown by reportes from 12 farms. Labor for

marketing included. Black bars indicate total hours spent per acre during 10-day periods. (U. S.

Dept. Agr., Department Bulletin 1000.)
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Fig. 44.—Distribution of man labor on seven work horses. Hours shown is time required per
week. (U. S. Dept. Agr., Department Bulletin 1271.)
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Fig. 45.—Distribution of man labor on eight dairy cows. Hours shown is time required per week.
(U. S. Dept. Agr., Department Bulletin 1271.)
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Fig. 46.—Distribution of man labor on hogs. (16,000 pounds of pork produced during the year.)
Hours shown is time required per week. (U. S. Dept. Agr., Department Bulletin 1271.)
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Fig. 47.—Distribution of man labor on poultry. (160 chickens in flock.) Hours shown is time
required per week. (U. S. Dept. Agr., Department Bulletin 1271.)

_
Such conditions result in very low power-load factors and a rela-

tively high cost per unit of power utilized. The farm operator
could often reduce the peak load somewhat by reducing the pro-
portionate acreage of the crop on which the peak load occm's; how-
ever, he is usually justified in retaining the liigh acreage of the
crop in question because of possible relatively higher net returns
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which more than make up for the higher cost of the power used.

(See Department of Agriculture Circular 183, "Seedtime and Har-
vest/"' and Yearbook Separate 825, " The Horsepower Problem on
the Farm.")

Table XVIII shows the average percentage of the total year's

work done each month for aU types of farming in each State as

estunated by crop reporters of the division of crop and livestock

estimates. Bureau of Agricultural Economics, and the foUoTving is a
classification of the principal farm operations requiring power, with
respect to the time the}^ must or may be done

:

Work that must be done at a definite time:

Spring plowing; seed-bed preparation; seeding; cultivating:

harvesting small grain, tame hay, and other perishable or
seasonable crops, shock tln-esliing; cutting corn and fiUing silo:

marketing perishable or seasonal products; spraying crops;

emergency repairs of equipment; regular care of livestock:

most household operations for which power is used.

Work that may be done witliin seasonal lunits

:

Most fall plowing ; harvesting ^^ild hay and other nonperishable
crops; husking; sheUing and shi^edding corn; stack or barn
threshing; baling hay; grinding, grading, and cleaning grain;

shearing sheep; pruning trees; marketing hvestock; hauling
feed, fertilizer, and most general supplies.

Work that may be done at any time duiing the year:

Marketing nonperishable products; general hauhng: cutting
wood; grinding limestone; general repair work- on equipment:
most building construction.

Work that may be done while ground is wet

:

Harvesting most crops; shelling or slii'edding corn; filling silo:

cutting wood: pruning trees; marketing crops and livestock

products, and general hauling.

Work requiring fairly dry ground:
All tillage operations; most seeding operations; harvesting hav

and crops grown underground; stacking and threshing small
grain.

Work that can not be done while ground is frozen

:

All tillage, seeding, cultivating, and harvesting operations ex-
cept husking corn.

FACTORS AFFECTING THE EFFICIENT UTILIZATION OF POWER
AND LABOR ON FARMS

As previously mentioned, the most serious factor affecting the ef-

ficient utilization of power and labor on farms is the extreme sea-

sonal demand of many of the farm operations. Other factors that
have an important effect on the efficiency are : The diversity of opera-
tions on any given farm; the short periods during which the ma-
jority of the individual operations are carried on in a year; the low
load factor, that is, the small percentage of time a large part of

the power equipment is in use during the year; and the small size

of the power unit commonly under the control of one worker.
The diversity of farm operations, together with the short time

the majority of these various operations are carried on, prevents the
most efficient utilization of power and labor because of the time lost

in getting each new operation under way, owing to the necessity of
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readjusting the equipment each time it is used and to the lack of that
degree of famiharity of the operator Avith each new implement used
that would obtain were he to use practically the same tools each day
of the year.

The necessity of keeping a large primary power plant available to

take care of the occasional peak loads that occur in most types of

farming results in an average load factor of only about 4 per cent:
and since fixed charges represent a considerable part of the cost of

operating power equipment, the result is a relatively high cost per
unit of power produced. (See page 8.)

In considering the costs per unit of the different kinds of power
developed as given on page 8, it should be understood that the kinds
of worK done are not the same with each kind of power and for

this reason the rates are not directly comparable. Operations vary
greatly in regard to tJae efficiency with which power may be applied,

and if exactly the same work were to be done by any two of the dif-

ferent kinds of power shown the cost per unit of each might vary
considerably from the values given. It should also be understood
that the unit used in showing costs is the horsepower-hour which is

a measure of work done, and therefore that these values can not be
directly compared with the horse-hour unit which is commonly used
in cost-accounting studies but which expresses only time expended
and not the actual work accomplished in each operation performed.
The size of power unit employed affects the cost of an operation

in several ways. The larger the power unit the quicker can a given
amount of work be accomplished, with a proportionate saving in

human labor, as a rule. Where the operation applies to some crop,

it is also probable that the use of the larger unit will result in the
work being done in more nearly the correct time and that a larger
crop yield may be obtained by this means, although only a limited
amount of information is so far available with regard to this.

On the other hand, unless the power plant and machinery are
employed at other work during the time saved, there will be a
greater overhead cost for this equipment, with a resulting higher
cost per unit of work accomplished for these two items; and although
under ordinary conditions the saving in labor will more than equal
the extra cost of the power and machinery, there is a limit beyond
which this is not true. This is illustrated tor a specific case of 100
acres of crops in the western Corn Belt in Figure 48. With condi-
tions as given it will be seen that, up to a certain point, as the size

of the power unit employed is increased there is an increase in the
net profits from the production of crops on this farm, through
reduced labor costs and increased yields, but that beyond this point
the extra overhead cost of the larger equipment more than offsets

the saving in labor costs.

It should be noted that the results shown in Figure 48 are directly

apphcable only to farms operated under exactly the same conditions
as the one shown. If the soil should be of a nature to require more
or less work in its preparation, if the proportion of crops produced
should be different, il a different farm practice were followed in

caring for the crops, if the total crop acreage were different, or if

the cost of labor or power were different, the most profitable size of

power unit also would probably be somewhat different from that
shown.
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The rate paid for labor, particularly, has much to do with deciding

the most profitable size of power unit. The lower the wages paid

the smaller will be the most profitable size of unit, and the higher the

wages the larger wall be the most profitable size. This partially

explains why smaller power units are more common where relatively

low wages prevail.

This same condition applies when the adding of additional types

of power to the farm equipment is contemplated. Unless the added
power equipment is used entirely to replace human labor, or a pro-

portionate part of the original power eq[uipment is disposed of, there

is danger o! the load factor of the original equipment being reduced

Average Size of Unit in Horsepower
4 5 6 7

$2,500

$2p00

$\JSOO

|l,000

|500

^500 1,800 1,300 1,170 1,090

Human Labor in Hours
1,000 930

Fig. 48.—Effect of size of power equipment on profit or loss in crop production, a represents maxi-

mum profit on investment, b maximum profit on labor, c probable loss in total crop value attrib-

uted to lack of equipment (100 acres composite crops in western Corn Belt)

and the total operating cost increased thereby through increased

overhead to a point where the total net returns from the farm will

be actually decreased rather than increased, even though the unit

cost of the new power is considerablv lower than in the case of the

old.

'

. ^^ J
This is exactly what occurs frequently when a tractor is added

to the power equipment of a farm, unless the farming system is

so managed that a proportionate part of the animal power formerly

used is disposed of. Although the tractor will, und.er most condi-

tions, develop a given amount of power considerably cheaper than

the same amount can be developed by animal power, care must be

taken that the load factor of the remaining ammal power is not



AN APPKAISAL OF POWEK USED OX FABMS 45

reduced to the point where the increased cost of this power per unit

of work done amounts to more than the saving accomplished through
the use of the cheaper tractor power. Tables XIX and XX show
the average cost of horse and tractor power on farms in the United
States under 1924 conditions for different amounts of power produced
annually; and Figure 49, based on these tables, illustrates graphically

the reason for increased rather than decreased power costs that fre-

quently takes place when a tractor is added to the farm equipment
without disposing of a proportionate part of the original animal
power equipment, as has been determined by many cost-accounting
studies.

Figure 50 shows the average crop-acres per farm worker in the

various States. (The type of farming followed and the topography

100 200 300 400 500 600 700
Horsepower-Hours Developed Annually per Drawbar Horsepower

800

Fig. 49.—Effect of power load factor on cost per unit of power developed and effect of using horses and
tractors on same farm under average conditions. An equivalent quantity of animal power should
be disposed of when adding mechanical power to the farm equipment if the total power costs or

the average cost per unit of all power utilized is to be reduced

of the land available for farming are also factors that affect the

size of power units used and the crop-acres per w^orker.)

CHOICE OF POWER

In choosing a type of power for farm use, the kind of farnaing

followed and local conditions should be given first consideration.

The power should, of course, be adapted to the kind of work to be

done and the proportion of the total work on the farm that can be

done by each kind of power under consideration is a matter of im-

portance. Other factors that should be considered are the local

cost of fuel, feed, etc., attention required by the power plant while

in operation, care required while not in use and adjustments to be



46 BULLETIX 1348, U. S. DEPAETMEXT OF AGEICrLTTEE

made when preparing to work, availability when wanted, comfort
of the operator, range of speeds available for specific kinds of work,
reserve power available for emergencies, etc. For the small job,

requiring httle power ^vith a resulting small cost, convenience or
ease of operation probably is of greatest importance, but for the
larger operations economy in getting the work done should be the
principal deciding factor in the choice of power.

Fig. 50.—Crop acres per farm worker based on 1920 census

The following outhne compares some of the principal advantages
and disadvantages of the dinerent kinds of power as they are now
used on farms

:

ADVANTAGES AND DISADVANTAGES OF DIFFERENT KINDS OF POWER USED ON
FARMS

ADVANTAGES
Animals

:

Great reserve power for emer-
gencies and temporary over-
loads.

Use feed produced largeh' on the
farm.

Great flexibility of size of power
unit.

Adapted to practically all draft
work.

Fairly good traction in wet or
loose ground.

Lay up of one animal does not
lay up entire power plant.

Can be reproduced on farm.
Do not require constant attention

in guiding.
Relatively cheap type of power

in areas where a surplus of

both grain and roughage is pro-
duced.

DISADVANTAGES
Animals

:

Require feed and care vrhen not
working.

Work at heavy loads limited to
short periods.

Require frequent resting periods.

Can not work efficiently in hot or

sultry weather.
Working speed limited.

Not efficient for stationary work.
Relatively large amount of time

required to feed, harness, and
care for.

Require a relatively large space
for shelter and feed storage.

Un^^ieldy when used in large

units.

Require the products from one-

fourth of all crop land to feed

them.
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ADVANTAGES—Continued DISADVANTAGES—Continued

Gas tractor:
Can work continuously at heavj^

loads.

Not affected by hot weather.
Adapted both for stationary and

for most draft work.
Great range of working speeds.
No attention required when not in

use.

Requires no feed or fuel when not
in use. (Applies to all me-
chanical power.)

Quickly available when needed in

an emergency. »

Stationary gas engines:
Has practically the same advan-

tages and disadvantages as the
gas tractor as applied to sta-

tionary work. Its special ad-
vantage over the electric motor
is its greater portability.

Steam engines:
Great overload capacity.
Smoothness and flexibility of oper-

ation.

Adapted for both draft and sta-

tionary work.
Uses fairly cheap fuel.

Usually a cheap type of power
when used in large units.

Windmill

:

Cheapness when used direct.

Requires little attention when in

use.

Requires no attention when not in

use.

Electric motor:
Extreme convenience in operation.
Requires little attention when in

use.

Requires practically no attention
when not in use.

Considerable overload capacity.
Adapted to practically all kinds of

belt work.
Especially adapted to direct-cou-

pled power installations.

Electricity may be used for heat-
ing and lighting as well as

power.
Water power:

Operating cost very low as a rule.

Convenient type of power for gen-
erating electricity and for all

direct power when suitably lo-

cated.

Gas tractor:
Limited overload capacity.
Poor traction in wet or loose

ground.
Not adapted to all kinds of draft
and field work as now con-
structed and requires other
kinds of power to supplement
it under some conditions. (Same
applies to all forms of mechani-
cal power.)

Requires mechanical skill for suc-
cessful operation.

Inflexibility of size of power unit
for economical power produc-
tion under some conditions.
(Same applies to all forms of
mechanical power.)

Stationary gas engines:
Its disadvantages over the electric
motor are: Less convenience in
starting, greater noise in opera-
tion, and greater amount of care
required in keeping it in adjust-
ment.

Steam engines:
Requires constant attention while

in use.

Usually requires extra attendant
to provide fuel and water.

Fuel and water bulky and incon-
venient.

Loss of time while getting up
steam.

Requires special mechanical skill

for successful operation.
Windmill

:

Undependability when used direct.

Variations in wind velocity.
Expensive when energy is stored.
Use limited to stationary work
when used directly.

Electric motor:
Electricity expensive to distribute
from central plants under low-
load factors.

Expensive to store energy from
isolated plants.

Isolated plants not efficient unless
operated at near full load.

Difficult to apply direct to draft
or field work.

Expensive if applied indirectly to
draft work.

Water power:
Use limited to local stationary
work when used direct.

Installation costs usually high
when used under low heads, re-

sulting in high fixed charges.
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ADVANTAGES—Continued

Motor trucks:
Great range of speed available.

Great time saver on good roads.
Requires no attention when not in

use.

Quickly available when needed.

DISADVANTAGES—Continued

wet, looseon
Motor trucks

:

Poor traction
ground.

Use limited largely to transporta-
tion.

Frequently not economical on
short hauls.
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Fig. 51. -Percentage of crop area occupied by the three principal groups in 1922.

Crop Report of U. S. Department of Agriculture
Based on 1922.

Since approximately 50 per cent of the power utilized on farms is

applied to field work, and since different field crops require different

methods of power application, it is important that the type of farm-
ing followed be given particular attention in considering the choice
of the kind of power to he used. For this purpose farm crops may



AN APPRAISAL OF POWER USED ON FAEMS 49

Fig. 52.—Distribution of row crops. Each dot represents 10,000 acres. Row crops include corn,
cotton, tobacco, sugar beets, sugar cane, potatoes, vegetables, broomcorn, sorghum, peanuts,
beans, etc., grown in rows. (Based on 1922 Crop Report of U. S. Department of Agriculture)

in gerferal be divided into three principal groups: Row crops, non-
row crops, and hay crops.

The majority of farm implements used for field work originally

were developed for the use of animal power, and this type of power
can now be used successfully in doing practically all field opera-
tions. When tractors came into use for field work they were easily

Fig. 53.—Distribution of nonrow crops. Each dot represents 10,000 acres. Nonrow crops include
wheat, oats, rye, barley, rice, flax, buckwheat, fruit, nuts, etc. Fruit and nuts have been in-

cluded in the nonrow crop group because the rows are far enough apart to go between the rows
with practically all classes of machinery. (Based on 1922 Crop Report of U. S. Department of
Agriculture)
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adapted to the majority of the operations used on nonrow crops, but
in the case of row and hay crops, this has proven more difficult and
special equipment has had to be developed m many cases. This cir-

cumstance has tended to retard the use of the tractor where these
types of farming prevail, except on the larger farms where it is

easier to utilize a combination of both tractor and animal power
economically. Figures 51 to 54 show the proportion and distribu-
tion of each of these three types of farming in the United States.
The cost per unit of power developed probabl}^ is the most vari-

able of the factors affecting' the choice of power in different parts
of the United States. This is particuarly true of animal power,
owing to the use of rather bulky feeds which are expensive to trans-
port and which, as a result, are relatively cheap in those areas where
an excess is produced and relatively expensive in the areas where it

is necessary to ship in a part of the amount required. The result is

'^^M^-j

Ht^'

Fig. 54.—Distribution of hay crop. Each dot represents 10,000 acres. Hay crops include wild ana
prairie hays, alfalfa, clover, timothy, millet and various small grains, and other legumes cut for

hay. (Based on 1922 Crop Report of U. S. Department of Agriculture)

a corresponding variation in the cost of the power produced. Fig-

ure 55 shows the approximate average cost of animal power in sev-

eral representative States as affected by these differences in costs

of feed, and the graph partially explains why animal power has
proved more popular than tractor power in certain of the Central
Western States during the present period of deflation in farm prices.

THE FUTURE USE OF POWER ON FARMS

This bulletin has so far considered only the amount of power util-

ized by agriculture under present conditions, and it may be of inter-

est to discuss briefly some of the factors that may affect the use of

power in this industry in the future. Some of these factors may be
itemized as follows: An increase or decrease in the total crop acreage
or in the quantities of the various commodities produced; changes
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in the relative proportion of the areas devoted to the different crops
produced; an increase or decrease in the yields of crops; changes m
the systems of handling the crops or other farm conamodities; an
increased displacement of hrnnan labor by power-driven equipment,
including both a broader use of the equipment now available and the
possible development of entirely new types of labor-saving machin-
ery; changes in the mechanical efficiency of the types of machinery
now in use; and, finally, the possible development of entirely new
methods of utilizing power by agriculture, such as stimulating crop
and animal growth, control of insects, and the curing of harvested
crops.

Only about 19 per cent of the land area of the United States is at

the present time utilized for crop production; and while most of

the land that can easily be placed imder cultivation is now so utilized,

it has been estimated that it will be possible to increase this to per-
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Fig. 55.—Approximate average net cost of animal power per horsepower-hour on nontractor
farms in several representative States. Based on 1924 values. Includes cost of feed and
housing, interest on investment, taxes, insurance, depreciation, and wages of caretaker when
not actually at work. Those States showing costs below the average usually have an excess
production of feeds fed to work animals, whereas in those States showing higher than the
average costs it is usually necessary to ship in a part of the feed used. The value of work
animals is also relatively higher as a rule in the last-mentioned States.

haps 50 per cent of the total area should the population increase to
the point where the need for food would render it necessary. (See
article entitled ^^Land Utilization" in the Yearbook of the United
States Department of Agriculture, 1923.) Since about 90 per cent
of the povrer now utilized on farms is applied either directly or in-

directly to crop production, any increase m the crop area mil have
a corresponding tendency to increase the amount of power used.

Present available information would indicate that power equip-
ment is utilized to replace human labor in but little over one-half of

the work now done on farms. Power equipment is available for a con-
siderable part of the remaining work but for various reasons is not
now utilized. In some areas wages have been so low that it has
been more economical to hire human labor than to use the available
machinery; in other cases the reason has been that machinery can
not or has not been developed to do the work economically where
only a small amomit is to be done or the proper kind of power and
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the proper means of applying the power have not been available to
do the work efl&ciently. This is particularly true of household work.
In still other instances the reason is probably a lack of knowledge
of the economic value of the machinery, and as this is better imder-
stood and as farm wages increase it may be expected that more and
more power will be used to replace human effort. New types of ma-
chinery to replace human effort Tsith power may also be expected
to be developed and ^^^.ll by this means increase the amount of power
used.

Little study or investigation has so far been given to the improve-
ment of the mechanical efficiency of the machinery now used, or
even to determine whether the equipment as now designed will

complete the operation or operations for which it is used with the
least input of power. The small amount of investigational work of

this nature already done would indicate that there exist great possi-

bilities of cutting down the amount of power used and thereby the
cost of power.
Enough information is now available to indicate that many possi-

bilities exist for utilizing power to stimulate plant and animal
growth, for the control of insects, and for the curing of various
crops; but many details will necessarily have to be worked out
before these processes can be extensively utiHzed in a commercial
way.
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Table I.

—

Estimated number of power units or installations on farms in the

United States, January 1, 1924, CL'^d number of agricultural workers reported

January 1, 1920, by the Bureau of the Census

State

Maine.-
New Hampshire
Vermont
Massachusetts
Rhode Island

Connecticut
New York
New Jersey
Pennsylvania
Delaware .

Maryland
Virginia
West Virginia
North Carolina
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio
Indiana
Illinois

Michigan
Wisconsin

Minnesota
Iowa
Missouri
North Dakota
South Dakota

Nebraska
Kansas
Montana
Wyoming
Colorado

New Mexico
Arizona
Utah
Nevada
Idaho

Washington...
Oregon
California--

United States

Horses

84,000
34,000
70,000
45,000
6,000

35,000
480,000
69,000

457,000
24,000

123,000
262,000
145,000
157,000
67,000

84,000
34,000
330,000
270,000
117,000

188,000
150,000
196,000
882,000
542,000

694,000
614,000

1,030,000
541,000
580,000

773,000
1, 067, 000

749,000
648,000
603,000

742,000
795, 000
489,000
144,000
320,000

146,000
105,000
102,000
38,000
215,000

191,000
188,000
291,000

Mules 1 Tractors 2

15, 916, 000

6,000
6,000

49,000
9,000

30,000
88,000
13,000

250,000
209,000

363,000
42,000
234,000
276,000
302,000

290,000
173, 000
299,000
786,000
266,000

26,000
73,000

114,000
5,000
4,000

8,000
59,000

243,000
6,000
10,000

80,000
186,000
8,000
2,000

25,000

17,000
10,000
2,000
1,000
6,000

18,000
10,000
50,000

4, 654, 000

800
300
600

1,000
100

700
16,000
2,000
16,000

400

2,400
4,500
2,000
5,000
3,500

4,000
3,000
3,000
3,000
2,000

2,500
5,000
3,000

20, 000
12,000

30,000
20,000
35,000
12,000
17,000

23,000
32,000
14,000
20,000
20,000

18,000
30,000
13,000
2,000
8.000

1,500
1,000
400

4,000

5,000
5,500

25,000

Trucks 2

450, 000

3,000
2,000
1,500
9,000

800

4,000
23,000
9,000
23,000

700

7,000
6,000
2,500
6,500
4,500

8,000
4,000
4,000
3,500
3,000

2,500
2,000
2,500
13,000
5,000

18,000
10,000
16,000
12,000
10,000

10,000
22,000
12,000
2,000
9,000

16,000
12,000
3,000
1,500
7,500

1,500
1,500
1,500
500

2,000

8,000
5,000

25,000

356,000

Stationary
engines -

18,000
7,000
15,000
14,000
2,000

9,000
118,000
18,000

114,000
5,000

20,000
35,000
13,000
38,000
34,000

44,000
10,000
34,000
37,000
24,000

29,000
23,000
31,000
107,000
56,000

100,000
89,000

155, ooa
85,000
116,000

126,000
215, 000
96,000
80,000
78,000

106,000
108,000
38,000
8,000
35,000

7,000
6,000
10,000
3,000

27,000

38,000
29,000
90,000

2, 500, 000

Electric
power 2

8,000
4,000
4,500
7,000

600

5,500
22,000
4,500
30,000

5,000
11,000
4,000
10,000
6,000

3,300
9,000
4,800
4,500

3,000
3,000
3,500
15,000
5,400

44,000
18,000
24,000
14,000
20,000

8,000
30,000
10,000
6,000
6,000

12,000
9,000
2,000
1,200
5,000

700
800

4,400
400

8,000

26,000
9,500
60,000

500,000

Workers ^

61, 139

25,425
41, 757
51, 144

7,615

36, 459
305, 103

58,081
275, 773
17, 362

90, 530
291, 701

118,999
468, 605
418, 485

601, 721

107, 344
391, 621

395, 404
497, 718

498, 380
278, 765
402, 080
787, 700
312, 986

356, 617
291, 445
376, 625
271, 330
292, 264

291, 180
324,004
391, 921
119, 755

116, 698

186, 579
231, 779
81, 759
25,554
98,842

54,046
35,364
43, 035
8,431

67, 135

100, 775
78, 753

259,709

10, 645, 497

1 Based on reports of Bureau of .Agricultural Economics on horses and mules two years old or older.
2 Estimated from manufacturers' figures and assessors' reports from several States.
3 Reported Jan. 1, 1920, by the Bureau of the Census and corrected to exclude those engaged in lumbering

and fishing but listed as agricultural workers.

63
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Table II.

—

Estimated primary horsepower on farms in the United States,

January 1, 1924

State

Maine..
New Hampshire

—

Vermont.. ..-

Massachusetts
Rhode Island

Connecticut
New York
New Jersey
Pennsylvania
Delaware

Maryland
Virginia
West Virginia
North Carolina.
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio
Indiana
Illinois

Michigan
Wisconsin

Minnesota
Iowa
Missouri...
North Dakota
South Dakots

Nebraska
Kansas
Montana..
Wyoming —
Colorado

New Mexico
Arizona
Utah.
Nevada...
Idaho

Washington
Oregon
California

United States

Work
animals

Horsepower
100,000
40,000
75,000
47,000
6,000

36,000
486, 000
75,000
500,000
31,000

153, 000
335, 000
155,000
328, 000
223,000

370,000
58,000

470, 000
440, 000
308, 000

347,000
247, 000
381. 000

1, 345, 000
703, eoo

800, 000
706, 000

1, 190, 000
594, 000
640, 000

853, 000

1, 222, 000
913, 000
702, 000
635, 000

845,000
975, 000
535, 000
157, 000
350, 000

138, 000
108,000
109, 000
39,000

232, 000

230, 000
214,000
356,000

19, 800, 000

Tractors

Horsepower
19,000
7,000
14,000
20,000
3,000

14,000
277, 000
34,000

240, 000
10,000

57,000
101,000
32,000
82,000
92,000

94,000
47,000
77,000
93,000
47,000

53,000
104,000
70,000

490,000
328,000

390, 000
356, 000
840,000
300, 000
385,000

614,000
770,000
362,000
676,000
520, 000

481,000
834,000
314,000
46,000
190,000

20,000
31,000
26,000
8,000
74,000

134,000
122, 000
602,000

Motor
trucks

Horsepower
56,000
36,000
31,000

177, 000
20,000

80,000
460,000
169,000
469,000
15,000

140, 000
127, 000
48,000
134,000
87,000

157,000
80,000
77,000
72,000
59, 000

50, 000
44, 000
52, 000

270, 000
108, 000

366, 000
184,000
308, 000
244,000
202, 000

190, 000
445, 000
253, 000
40,000

217,000

327,000
196, 000
62,000
30,000

150, 000

25,000
28.000
28,000
9,000
42,000

164,000
92,000
500,000

10, 500, 000 7, 120, 000

Stationary
engines,

windmills,
and electric

power

Horsepower
64,000
32,000
57,000
63,000
7,000

45,000
418,000
70,000

411, 000
16,000

66,000
140, 000
51.000

137, 000
117, 000

158,000
45,000
139,000
123, 000
85,000

93,000
125,000
150,000
470, 000
202, 000

448,000
322,000
533,000
293,000
402, 000

395, 000
727,000
314,000
270,000
264,000

387, 000
404,000
147,000
34,000
136.000

39,000
47,000
66,000
12,000

240,000

226,000
140,000
870,000

10, 000, 000

Total

Horsepower
239,000
115,000
177,000
307,000
36,000

175,000
1, 641, 000
348,000

1, 620, 000
72,000

416,000
703, 000
286,000
679, 000
519,000

779,000
230,000
763,000
728,000
499,000

543,000
520,000
653,000

2, 575, 000

1, 341, 000

2, 004, OOO

1, 568, 000
2, 871, 000
1, 431, 000
1, 629, 000

2, 052, 000
3, 164, 000
1, 842, 000
1,688,000
1, 636, 000

2, 040, 000
2, 409, 000

1, 058, 000
267,000
826,000

222,000
214,000
229,000
68,000

588,000

754,000
568,000

2, 328, 000

47,420,000
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Table III.

—

Estimated total horsepower-hours developed annually on farms wi the

United States

[Expressed in thousands of horsepower-hours]

State
Work
animals

Tractors
Motor
trucks

Stationary
engines,

windmills,
and electric

power

Total

Maine
New Hampshire
Vermont
Massachusetts
Rhode Island

Connecticut
New York
New Jersey
Pennsylvania
Delaware

Maryland
Virginia
West Virginia
North Carolina
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio
Indiana
Illinois .

Michigan
Wisconsin _..

Minnesota
Iowa
Missouri
North Dakota
South Dakota

Nebraska
Kansas
Montana
Wyoming
Colorado

New Mexico
Arizona
Utah.
Nevada
Idaho

Washington
Oregon
California

United States

53,000
21,000
38,000
25,000
3,000

20,000
204,000
40,000
250,000
16,000

77,000
170,000
83,000
163,000
117,000

206,000
32,000
230,000
220,000
151,000

171,000
124,000
182,000
590,000
319,000

410,000
362,000
628,000
320,000
347,000

432,000
650,000
445,000
320,000
289,000

400,000
438,000
200,000
49.000
150,000

29,000
21,000
44,000
13,000

106,000

143,000
119,000
214,000

5,000
2,000
3,000
5,000
1,000

4,000
68,000
8,000

59,000
3,000

13,000
24,000
8,000
11,000
22,000

22,000
11,000
18,000
22,000
10, 000

15,000
25,000
18,000

118, 000
78,000

96,000
86,000
200,000
72,000
92,000

148,000
187,000
87,000

162, 000
125,000

115, 000
200,000
75,000
11,000
46,000

5,000
8,000
6.000
2,000
18,000

46,000
40,000
200,000

5,000
3,000
2,000
16,000
2,000

7,000
40,000
16,000
40,000
1,000

14,000
10,000
4,000
10,000
7,000

13,000
6,000
6,000
5.000
5,000

4,000
3,000
4,000
20,000
9,000

32,000
16,000
30,000
20,000
18,000

16,000
36,000
20,000
3,000
17,000

26,000
20,000
5,000
3,000
12,000

2,000
3,000
3,000
1,000
3,000

14,000
8,000
40,000

12,000
7,000

13,000
15,000
2,000

10,000
96,000
16,000
95,000
4,000

15,000
32,000
12,000
32,000
27,000

36,000
10,000
32,000
28,000
20,000

22,000
75,000
64,000
145,000
46,000

103,000
74,000
135,000
68,000
92,000

91,000
167,000
72,000
63,000
60,000

90,000
96,000
40,000
8,000
36,000

75,000
21,000
20,000
3,000

70,000

80.000
45,000
725,000

75,000
33,000
56,000
61,000
8,000

41,000
468,000
80,000

444,000
24,000

119,000
236,000
107,000
216,000
173,000

277,000
59,000
292,000
27?, 000
186,000

212,000
227,000
268,000
873,000
452,000

641, 000
538,000
993,000
480, 000
549,000

687,000
1, 040, 000

624, 000
548, 000
491,000

631,000
754, 000
320,000
71,000
244,000

111,000
53,000
73,000
19,000

197,000

283,000
212,000

1, 179, 000

700,000 2, 600, 000 600,000 3, 100, 000 I 16, 000, 000
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Table IV.

—

Estimated average primary horsepower per worker and per farm,
average horsepower-hours utilized annually per worker, per farm, and per
improved acre, and horsepower-hours of power utilized per hour of human
labor

State

Maine
New Hampshire- -

_

Vermont
Massachusetts
Ehode Island

Connecticut
New York
New Jersey
Peimsylvania
Delaware

Maryland
Virginia
West Virginia
North Carolina
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio
Indiana
Illinois

Michigan
Wisconsin

Minnesota
Iowa
Missouri
North Dakota
South Dakota

Nebraska
Kansas
Montana
Wyoming
Colorado

New Mexico
Arizona
Utah
Nevada
Idaho

Washington.. -

Oregon
California

United States

Average primary
horsepower

Per
worker

Per
farm

4.0
4.0
4.2
6.0
4.7

5.0
5.4
6.0
5.9

5.0
5.6
6.1
9.6
8.9

7.8
8.5
11.7
8.0

i

Average horsepower-hours utilized
annually

Per
worker

4.2 7.1

4.6 8.7
2.4 3.8
2.5 3.2
1.4 2.5
1.3 2.7

1.3 2.5
2.2 4.4
2.0 2.9
1.9 3.0
1.0 2.0

1.1 2.0
1.9 4.0
1.6 2.8
3.3 6.0
4.3 7.0

5.6 7.8
5.4 7.7
7.6 12.1
5.3 7.3
5.6 8.6

7.0 11.5
9.8 14.8
4.7 7.0
14.1 21.8
14.1 22.0

11.0 16.4
10.4 14.6
13.0 18.4
10.4 17.0
8.4 13.8

4.1 7.4
6.1 21.4
5.4 9.0
8.1 21.5
8.8 14.0

7.4 11.4
7.2 11.3
8.9 19.8

4.5 7.4

1,230
1,300
1,340
1,190
1,050

1,120
1,530
1,380
1,600
1,380

1,320
810
900
460
410

460
550
750
700
380

420
810
670

1,110
1,450

1,800
1,850
2,640
1,770
1,880

2,360
3, 210
1,600
4,580
4,210

3,380
3,250
3,920
2,780
2,470

2,060
1,500
1,690
2,260
2,940

2,800
2,700
4,540

1,500

Per
farm

Per im-
proved
acre

1,550
I

1,600 1

1,920
1,900
1,950

1,810
2,420
2,690
2,200
2,380

2,480
1,270
1,230
800
900

890
1,100
1,080
1,090

730

780
1,690
1,150
2,000
2,350

2,500
2,620
4,180
2,450
2,900

3,860
4,880
2,370
7,070
6,570

5,070
4,560
5,550
4,500
4,080

3,720
5,320
2,840
6,000
4,680

4,270
4,220
10,000

58
36
51
37
36

38
25
19

26
28

21

26
21

25
19

23
40
29
28
25

35
32
36
37
44

32
36
25
22
27

27
25
29
34
32

65
74
42
32
44

40
43
100

32

Per hour
of human
labor

0.41
.44
.45
.40
.35

.37

.51

.46

.53

.46

.44

.27

.30

.16

.14

.15

.18

.25

.23

.12

.14

.27

.22

.37

.48

.60

.62

.63

1.07
.53
1.52
1.43

1.13
1.08
1.37

,82

.50

.56

.75

.93

.90
1.51

.50
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Table V.

—

Approximate -power required for farm operations

[The data contained in this table are based on averages from all information available. Special acknowl-
edgment is due F. N. G. Kranich for a most complete list of the power requirements for the larger farm
operations]

FIELD OPERATIONS

Operation Conditions

Draft, in
pounds, per

foot of
width
covered

Horse-
power-

hours per
acre

Plowing 6 inches deep... .-

Do.-.-
Do
Do
Do

Peg-tooth harrow
Spring-tooth harrow
Disk harrow (single)

Do
Land roller

Drilling grain
Mowing hay
Raking:

Dump rake.--
Side-delivery

Hay loader (and wagon)
Binding grain
Heading grain
Header-thresher (independent engine) -

Header-thresher (bull-wheel drive)

Corn planter
Corn lister

Corn cultivator.
Corn binder
Corn picker
Potato digger-.

-

Stalk cutter

Sandy loam
Sandy clay loam.
Clay loam
Heavy clay
Gumbo
Average
---do
-.-do
Heavy clay
Average soil

....do...
—do....

.do.

.do.

.do.
-do.
.do.
.do.
.do.

.do.

.do.

.do.

.do.
-do.

200- 400
350- 500
400- 600
GOO-1, 000

, 000-1, 500
15- 60
25-
50-
100- 150
20- 80
20- 80
35- 70

15- 25
20- 40
50- 100
60- 100
50- 80
90- 180
150- 300
Pounds
per row
100- 300
300- 600
130- 300
350- 700
000-1, 800
600-1, 000
130- 250

4.5

13

22

.3

.5
1.1

-11
-13
-22

1.3
1.5
2.2

2. 2 - 3.

3

. 4 - 2.

.4-1.8

. 75- 1. 5

.3 - .6

.4 - .9
1. 1 - 2. 2
1. 3 - 2. 2
1. 1 - 1. 8
2. - 4.

3. - 6. 5

. 6 - 2. 5
2. - 4.

. 8 - 2. 5
2. 5 - 5.

6. 5 -12.

5. - 7. 5

. 8 - 2.

HAULING 1

Roadbed

Concrete pavement
Waterbound macadam.
Gravel (good condition)
Earth (dry and firm)...
Hay stubble (dry)
Corn stubble (dry)
Plowed ground

Draft, in
pounds, per

ton of

gross load

20- 30
60- 80
80-100
80-100
100-200
150-300
300-500

Horse-
power-

hours per
ton-mile
of gross
load

0. 05-0. 08
. 15- . 20
. 2 - . 25

. 2 - . 25

. 2.5- . 50

. 40- . 80

. 80-1. 3

BELT OPERATIONS

Operation
Horsepower-
hours per unit

Threshing wheat or rye 100 bushels
Threshing oats or barley do
Threshing peas or beans do
Hulling alfalfa or clover do
Shredding corn do
Shelling corn do
Cleaning grain do
Elevating grain do
Grinding feed do.__
Cutting silage or feed.. .[ Ton.
Bahng hay or straw. do
Pumping water (large pumps) 1,000 gallon-feet.

i

20
10

20
100
20
4
2

,2 -

- 40
- 25
- 40
-300
- 40
- 8

10

.5
30
2.5

,007-

» See Tables XXII and XXIII for farm tonnage hauled and the average length of haul and Table XXIV
for pounds pull eierted per drawbar horsepower for various speeds of travel.
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Table VI.- -Approximate power required to

the farm
operate small machines used on

[The quantity of power required in the operations appearing in this table have not been given because the
conditions met with vary so greatly and also because of the varying conditions under which the power
is applied. In many cases more power is required in the transmission of the power to the machine used
than in the operating of the machine itself]

Device
Usual
range

Most
common

size

Device Usual
range

Most
common

size

Washing machine - -.

Horse-
powern
II
Y«-Ya.

Horse-
power

1
Y
Y

Horse and sheep clippers
Grindstone
Milking machine

Horse-
power

its

SI
1 - 5

3^10
3 -10

1 - 4

Horse-
power

Y
5

Sewing machine
Dish-washing machine - Emery wheel. .. ...

Lathe
Concrete mixer
Refrigeration . .Separator (cream)...

Churn... . . Cordwood saw
Milk tester iRoot cutter Spray pump

Table VII. -Summary of work factors for operations with field implements in
the United States ^

Operation or implement

Power
unit

(number
of horses)

Daily
duty per
foot of

width 2

Range of reported widths

Most
usual
width

per horse

Walking plow..
Do

Sulky plow
Do
Do..

Gang plow
Do
Do

Spike-tooth harrow:
On fresh plowing
On well-packed land

.

On fresh plowing
On well-packed land.
On fresh plowing
On well-packed land

.

Spring-tooth harrow:
On fresh plowing
On well-packed land

.

On fresh plowing
On well-packed land.
On fresh plowing
On well-packed land

.

Disk harrow:
On fresh plowing
On well-packed land.
On fresh plowing
On well-packed land

.

On fresh plowing
On well-packed land

.

Land roller

Do
Do....

Grain drUl
Do
Do
Do

Corn or cotton planter:
1-row

Do --

2-row
Covering seed potatoes. ..

Do
Marking planting rows...

Do

Acres
L7
2.1
1.7
2.2
2.3
2.2
2.3
2.3

1.5
1.7
1.6

L9
1.8
2.1

1.2
1.5
1.4
1.7
1.6
1.8

1.1
1.2
1.2
1.6
1.7

2.0
L7
1.7
1.8
1.46
1.56
1.82
1.98

2.28
3.10
1.9

2.10
2.62
1.57
2.10

8 to 14 inches..
10 to 16 inches.

do..
12 to 16 inches.
14 to 18 inches.
18 to 28 inches.
24 to 28 inches.
24 to 32 inches.

6 to 12 feet..

8 to 16 feet..

10 to 26 feet.

k to8 feet..

Is to 10 feet.

}6 to 12 feet.

to 8 feet.

6 to 10 feet.

-do.

5 to 12 feet.

do
8 to 16 feet

.

4 to 8 feet..

6 to 10 feet.

6 to 12 feet.

8 to 12 feet.

36 to 48 inches between rows.
do
do.

24 to 32 inches between rows.
do.

3to 12 feet...
do

Feet
0.50
.44

.58

.47

.39

4.00

3.50

4.25

3.00

2.33

2.00

).00

2.00

4.00
2.00
2.50
3.25
2.50
2.25
1.75

3.50
1.50
3.5
2.00
2.33
3.00
6.00

' Based on data in Yearbook Separate 890, U. S. Department of Agriculture, 1922.
' Ten-hour day.
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Table VII.

—

Summary of icork factors for operations ivith field implements in the

United States—Continued

Operation or implement

Power
unit

(number
of horses)

Daily
dutv per
foot of

width

Range of reported widths

Most
usual
width

per horse

Potato planter:
1-man .

} ^
2

2

3

1

2
2
1

2
1

2

3

4

5

4

i
3
1

2

Acres
( 2.47

\ 2.20
1.15
1.36
1.46
1.15
1.30
1.68
1.78
1.90
1.69
2.06
1.79
2.08
2.18
2.03
2.13
2.23
2.09
2.5
2.0
1.04
1.45
1.34

24 to 32 inches between rows
Feet

2.33
2-man . . . .do. -. 2.33

Lime spreader ... 6 to 12 feet 4.00
Fertilizer drill 5 to 10 feet 3.00

Do 6 to 12 feet.. 2.66
11.00

Do do 6.00
Mowine hay... ....... ... 4 to 7 feet . 2.50
Raking hav 6 to 12 feet 9.00

Do 8 to 16 feet 6.00
Tedding hav . ..... .... 6 to 8 feet . 7.00

Do 6 to 10 feet 4.25
Grain binder... . . . 4 to 7 feet 2.00

Do. 5 to 8 feet . 2.00
Do do 1.66

Grain header.. 10 to 12 feet 3.00
Do. -do. 2.25
Do 12 to 14 feet 2.33

Corn binder .... Rows 36 to 48 inches '(average yields).. 1.50

Do
pTnapsark- sprayer
Wheelbarrow seed sower .. 10 to 16 feet

Hand corn planter 36 to 48 inches between rows

Table VIII.

—

Approximate average man-hour of labor per acre required for crop
production in various parts of the United States

[The data contained in this table were secured partly from estimates made by the farm management
departments of a number of the State agricultural colleges, and partly from Yearbook Separate 876,
U. S. Department of .\griculture, and other farm management studies]

Area

1

c

6

11

02

li

Is

11

l|
1.

1 1
, g

3

1
3

-a

New England
New York .

100

66
69
50
50
57
46

100
58

1

42 \

24 i

1

10

10
10
12

100
100
100

106
82

!

i

1

(

i
t 1 170 A?.

New Jersev 1
! 190

Pennsvlvnnifi 49

"57'

60

24
23

23
12

1

-
j

Virginia ..

West Virginia 8 378
363

"'406'

Kentuckv.. _

--
-|

18
South Carolina 11

20
12

16

16

116
115

137
94
47

136
125

100
112
64

Georgia 40
37
38

"Is"
48

15 . 19
Louisiana... 37

46.Arkansas. 16 140
Texas 37
Missouri 24

48
30
30
26
26
20
18

16

16
12

13

30
51

32
30
32
30
28
28
26
26
23
23

15

20
19
15
12

15

15

25
Ohio. . 10 120

80
82
58

300 110
no

150
^Michigan 40
Wisconsin 14

12

12
8.4
7.5
4
6
5
8
5
12
13

15

140 32
155

Indiana
....

Illinois

69
Kansas 8.5

10

7
7
7

25

5

......

......

..i

Eastern Nebraska 1

Dakotas 32
Colorado drv 1

75
114

124

129
119

352 41

Northwest, irrigated. 24.

17 7

400 30

1 Does not include shelling or marketing.
* Does not include marketing.

3 Does not include baling or marketing.
* Does not include ginning.
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Table IX.

—

Approximate average power, in horsepower-hours per acre, required
for crop production in various parts of the United States

[The figures contained in this table are based partly on the same sources
VIII and partly on Table V of this bulletin, with some allowances
types of soil in the various States]

as the data contained in Table
for variations in climate and

Area

a

1

a
c
3
O

1

a
o
O

c3.t5 '35

|1

g

w 1
i

2

1

H
Eh

*3 Is

New England 35
27
27

27
30
30
30

50
42
42
42
45
45
45

21

23
5

6

6

50
50
50
54
35
42

"'33'

30
42
32
27

45 31
New York
New Jersey
Pennsylvania 22 1

Virginia 1

West Virginia 20
15

4
4

27
44

45'
Kentucky 15

30
30
20
26
20

Georgia 22
26
26

'"I'l
41

16
23

23

12
10
9

13
Louisiana. 38

42
40

Arkansas. 40 45
Texas
Missouri . 24

30
30
27
27
30
26
26
22
22
19

19

39
45
45
42
42
45
41
41
35
35
32

18
20
20
20
20
20
22

20
Ohio 6 50

40
40
35

50 40
45

25
Michigan 40 25
Wisconsin . 6

8
22

Minnesota 55
Indiana
Illinois 6

I
Iowa 43
Kansas i5

16
14
15

15
25

9
......

......

Eastern Nebraska ..

Western Nebraska
Dakotas 38
Colorado, drv ..

50
58

50

55
70
52

62 20
Utah, irrigated
Northwest, irrigated.
Northwest, dry .. -

25
14

...... 70

1 Does not include shelling or marketing.
2 Does not include marketing.
3 Does not include bailing or marketing.
* Does not include ginning.

Table X.

—

Approximate average labor and power requirements for care of livestock

Man-
hours 2

Horse-
power-
hours 3

Man-
hours 2

Horse-
power-
hours 3

Horses, Com Belt States
Horses, Eastern States.
Dairy cows

80
120
180
25
20
100

4
4
10
1

8
10

10 hogs. Eastern States
10 brood sows, and raising

pigs (to weaning)

200

300
500

35
200

10

25

Young stock, cattle, colts, etc.
20 feeding steers (per month)..
10 hogs. Corn Belt States

100 ewes 25
100 feeding sheep, yard lots

15

100 chickens (well cared for).. 10

1 Time covered in this table is for a year except as noted.
2 Farmers' Bulletin 1139, U.S. Department of Agriculture.
3 Based on figures in Farmers' Bulletin 1139.
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Table XI.

—

Ac'reage of principal crops raised in the United States in

[Yearbook of the United States Department of Agriculture, 1923. Thousands of acres]

Geographic division and State Wheat Oats Barley Rye

Flax
and
buck-
wheat

Rice
Fruit
and
nuts 1

Corn

New England:
4 120

18

90
10

1

11

1,059
72

1,170

1,472
1,506
3,860
1,498
2,465

4,021
5,874
1,200
2,388
2,400
2,408
1,494

7

58

166
20O
220
406
474
37

234
229
277
125

264
56

1,500
1,455

660
162

158
185

53
20
86

2

202
267
150

3

1

9 ..

8
1

4
1

96
29
28

73

8
36

528
94

368

306
99
152
316
61

40
77
175

2

8
30
61

37
77

250
189
149

35
222
151

147

140

81
47

132
25
98
167

21
54
2

43

17

6

'I

192
140

1,011

19
New Hampshire 27
Vermont...
Massachusetts...

4 85
61

Rhode Island 13
Connpptinnt

158

---

73
30
190
140
443

908
161

5

1,008
881
242

1,074

..

9

5

55
61

220

87
350
256
642
489

1,154
55

28
1,800
506
188

71

6

17

40
10

60
6

18

2

208
10

225

25
6
6

62
29

385
13

1

521
174

4

20

8
9

18

33

7

3

77
Middle Atlantic:

New York 463
77

1,339

2,526
1,996
3,196
1,023

176

1,989
731

3,105
8,980
2,989
4,177
9,756

109
578
830
240
600
165
190

798
New Jersey 231
Pennsylvania . . .. 1,573

3,823
4,765
8,819
1,720

East North Central:
Ohio

Illinois

Michigan....
2,209

3,979
10,364
6,250

780
3,861
7,296
5,098

189

West North Central:
Minnesota .

Missouri
North Dakota
South Dakota ..

Nebraska
Kansas . . .

South Atlantic:
Delaware
Maryland . . .. . . 642
Virginia...
West Virginia

1,866
604

North Carolina . . 2,577
2,062South Carolina

Georgia
Florida

4,385
775

East South Central:
Kentucky
Tennessee
Alabama

650
472
20
5

78

6

14

20
20

1

9

3

3,145
3,280
3 636

Mississippi __. .. 1

154
555

2,855
West South Central:

Arkansas 1 2,250
1,706Louisiana

Oklahoma 3,300
1,249

3,618
1,123

179
1,620

105
49
294
21

2,486
1,093
712

129
93

92
85
20

186

9

25

18

6

74
80

1,129

35
13

240
13

35

97

2

3,200
5,729

228
52

Texas

84

191
Mountain:

Montana.
Idaho
Wyoming.. ....... 1 112
Colorado .. 1,145
New Mexico 236
Arizona ... ..... 39
Utah . 12 32
Nevada 1

Pacific:

Washington 19

37
67

Oregon 69
California... 140 116

United States 62,317 40, 790 7,317 6,672 1,877 1,055 6,042 102, 846

Based on 1920 census.
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Table XI.

—

Acreage of principal crops raised in the United States in
1922—Continued

[Yearbook of the United States Department of Agriculture, 1923. Thousands of acres]

Geographic division and State Cotton
Pota-
toes 1

Broom-
corn
and

kafirs
tablS"2

Dry
beans
and

peanuts

To-
bacco

Sugar
cane
and
beets

All
hay

New England:
Maine . 135

14
25
29
3
24

340
115

256

129
77

116
357
328

486
89
104
210
110
139
69

21
61

201
52
160
137
177
58

79
76

190
125

82
112
67

144

45
81

22
142

5

8
21

5

65
49
84

4
11

30

'¥

2
12
42

---

1,058

13"

8
30
21

30
1

48
35
74
42

28
1

1,662
2,021

""257"

173

30

130

32
9
11

44
5

19

187
93
104

119
119
146
126
129

71

109
91

20
32
38
46

30
119
133

38
101
75
102

56

105
117

68
69

89
42
46
129

23
15

5
37
12

12
16

2

37
35

206

1,248
New Hampshire 462

922
9 442

Rhode Island 46

108

28

2

329
Middle Atlantic:

New York 4,937
325

Pennsylvania 43

46
18

28

2 943
East North Central:

Ohio - -- 3,376
Indiana 2,725

3,707
Michigan 458

8 40"
106
13

3 130
Wisconsin 3,490

West North Central:
Minnesota 4,041

3,776Iowa - -

Missouri 198 5 3,654
North Dakota . 3,497
South Dakota 4,675
Nebraska 55 3,761

2,517
South Atlantic:

Delaware 79

Maryland...
"""i30'

""145'

36
160
72

---

205
18

18
18

17

172

26
209

9
505
85
11

3

525
130

--

---

50
29

79'

37

4
319

' 410
Virginia 55 1,054

779
North Carolina. 1,625

1,912
3,418

118

900
South Carolina 461

744
Florida 132

East South Central:
Kentucky 1,200
Tennessee 985

2,771
3,014

2,799
1,140
2,915
11,874

1,434
785

Mississippi 499
West South Central:

718
Louisiana 232

1,460
Texas 19 872

Mountain:
1,705

Idaho 26 33 1. 161

Wyoming .. ... . 1.025
Colorado 81

62
7

165 1.557
New Mexico 195

101 175

Utah 80 615
Nevada 360

Pacific:

Washington 1,014
Oregon 1,193
California 67 324 62 2,268

United States . 3 33,036 6,424 5,786 3,269 2,079 1,695 * 1,153 77, 030

' Potatoes and sweet potatoes.
2 Based on 1920 census.

8 Includes 44,000 acres in "Other States."
* Includes 64,000 acres in "Other States."
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Table XII.

—

Average yield per acre of the principal crops for the years
1918-1922

[Yearbook of the United States Department of Agriculture, 1922]

State Corn Wheat Oats Barley Rye Rice
Pota-
toes

Hay Tobac-
co

Cotton
(lint)

Bushels
47.2
46.5
45.7
46.5
43.0

47.4
40.1
42.8
44.8
33.0

38.7
27.8
33.4
20.4
16.5

14.3
14.5
26.8
24.4
14.7

16.7
17.8
19.2
22.2
20.5

40.5
36.7
35.1
36.1
43.8

38.3
42.1
27.5
26.3
30.6

26.1
18.1

16.4
22.2
16.7

20.8
27.6
23.6
28.2
36.2

38.2
30.3
34.2

28.4

Bushels
21.0

"'"is.l'

""19." 9'

18.0
17.4
13.9

15.3
11.7
12.8
8.6
10.2

9.8

""'ii"2"
9.7
9.5

13.3

""'io."7"

11.5
12.9

15.6
14.9
17.6
15.7
16.6

12.7
18.3
13.3
10.4
11.8

14.2
13.6
10.6
18.8
14.2

15.2
24.4
19.4
23.7
21.5

16.6
19.3
16.2

13.8

Bushels
37.8
36.6
34.9
34.4
31.8

31.1
31.8
31.4
34.3
28.4

30.1
21.5
24.0
18.9
23.4

20.0
15.2
21.5
20.6
19.4

18.4
23.1
23.7
23.9
25.8

34.2
32.0
33.7
31.2
38.1

33.2
35.7
24.5
23.0
31.0

28.0
24.1
22.8
30.6
28.7

25.1
33.6
36.4
35.1
37.8

40.6
30.0
30.6

30.6

Bushels
26.6
26.8
27.6

Bushels Bushels Bushels
213
126
126
111

109

106
109
122
98
84

88
109
96
90
90

71

95
78
70
76

81

68

65
60
62

75
69
61

93
101

91

72

67
85

77

81

68
109
115

133

69
89
173
155
178

138
106
138

98.7

Tons
1.07
1.14
1.32
1.31

1.19

1.30
1.26
1.51
1.39
1.33

1.45
1.22
1.26
1.19
.95

.94

.95
1.19
1.26
.89

1.27
1.40
1.18
1.40
1.53

1.36
1.30
1.32
1.18
1.60

1.62
1.45
1.14
1.26
1.65

1.90
2.05
1.62
1.84
2.08

2.24
3.26
2.48
2.54
2.68

2.23
2.01
2.11

1.48

Pounds Pounds

New Hampshire
Vermont
Massachusetts
Rhode Island.

19.0 1,457

Connecticut
New York..

-

""25."9'

""24."7"

30.7
25.9

19.8
16.3
17.7
16.4
13.5

14.7
11.6
12.3
8.5
10.4

9.2

"'"24."6"

25.2
24.2

24.4
34.4
46.9
33.1

1,450
1,234

New Jersey
Pennsylvania 1,406

T»r

773
666
759
634
672

607
992
861
763

""451'""

924
881

Maryland . ..

242
West Virginia
North Carolina
South Carolina

""265"'

203

134
Florida 84
Kentucky 26.6

21.9
11.8
8.8
9.7

195
Alabama

MElssissippi

130

159
129

Arkansas
Texas

"23."6"

22.0

25.5
25.0
29.8
23.1
29.7

24.5
27.3
25.6
18.4
23.3

22.8
20.1
18.2
29.6
20.5

22.7
33.6
31.2
30.2
31.0

28.4
27.9
26.6

23.9

10.2
11.9
12.4

14.9
13.9
16.8
13.6
15.5

17.7
17.4
12.2
11.0
15.7

13.4
12.3
9.7
16.0
9.6

14.6

169
131

Oklahoma 145

Ohio.
Indiana
Illinois

Michigan
Wisconsin 1,254

Iowa
945 283

North Dakota
South Dakota

Npbraslra
Kansas
Alontana

Npw ATpTirn

Arizona 243

Utah 9.5

Idaho 15.2

10.9
11.5

13.8

"""57." 5"

38.7

Oregon
California . .

789.9

252

United States... 153.1
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Table XIII.

—

Number of domestic animals on farms, by States {1920 census)

Geographic division and
State

New England:
Maine
New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut

Middle Atlantic:
New York
New Jersey
Pennsylvania

East North Central:
Ohio ----

Indiana
Illinois

Michigan
Wisconsin

West North Central:
Minnesota
Iowa
Missouri
North Dakota
South Dakota
Nebraska
Kansas

South Atlantic:
Delaware
Maryland
District of Columbia
Virginia
West Virginia
North Carolina
South Carolina
Georgia
Florida

East South Central:
Kentucky
Tennessee
Alabama
Mississippi

West South Central:
Arkansas
Louisiana
Oklahoma .-.

Texas
Mountain:

Montana
Idaho
Wyoming
Colorado
New Mexico
Arizona
Utah
Nevada

Pacific:

Washington
Oregon
CaUfomia

United States

Horses Mules

94,350 444
38,194 248
77,231 601
50,605 332
6,540 75

38, 125 869

636, 171 7,323
72, 621 5,705
505,966 55,081

810, 692 31, 626
717,233 100,358

1, 296, 852 168,274
605,509 5,884
683,364 4,284

932, 794 10,238
1,386,522 81,520
906,220 389, 045
855,682 7,873
817,058 15,093
961, 396 99,847

1,082,827 243,332

27,752 9,439
141, 341 32, 621

311 32
312, 465 96,830
169, 148 14, 981
171,436 256, 569
77, 517 220,164

100,503 406, 351
38, 570 42,046

382,442 292,857
317, 921 352, 510
130, 462 296. 138
214, 852 308, 216

251, 926 322, 677

178, 756 180,115
738, 443 336, 635
991, 362 845, 932

668,723 9,462
293, 123 7,735
198, 295 3,415
420, 704 31,125
182, 686 20,369
136, 167 11, 992
125, 471 2,793
50,486 2,450

296,381 23,091
271, 559 14, 375
402,407 63,419

and
bxirros

26
27
52
11

25

211
17

236

577
1,211
2,554

145
94

201
1,141
9,427

142
220

1,622
5,116

12
64

366
177
542
247
427
153

2,890
4,480

782
1,301

3,218
433

5,159
9,226

240
451

165

3,099
5,937
5,240

609
771

399
737

2,265

19,767,161 '5,432,391 t 72,491

Cattle

300, 747
163,653
435, 480
216, 099
30, 519

173, 764

2, 144, 244
179, 459

1, 545, 548

1, 926, 823

1, 546, 095

2, 788, 238

1, 586, 042

3, 050, 829

3, 021, 469
4, 557, 708

2, 781, 644

1, 334, 552

2, 348, 157
3, 154, 265
2, 975, 390

46,509
283,377

965
909, 795
587, 462
644,779
434, 097

1, 156, 738

1, 093, 453
1, 161, 846
1, 044, 008

1, 250, 479

1. 072, 966
804, 241

2. 073, 945

6, 156, 715

1, 268, 516
714, 903
875, 433

1, 756, 616

1, 300, 335
821, 918
505, 578

356, 390

572,644
851, 108

2, 008, 037

Sheep

119, 471
28,021
62, 756
18,880
2,736
10,842

578, 726
10, 471

508, 711

2, 102, 550
643,889
637,685

1, 209, 191

479, 991

509,064
1, 092, 095
1,271,616

298, 912
843, 696
573, 217
361, 102

3,220
103, 027

10

342, 367
509,831
90,556
23, 581

72, 173
64,659

707, 845
364, 196
81,868

164,440

100, 159

129, 816
105, 370

2, 573, 485

2, 082, 919

2, 356, 270
1, 859, 775

1, 813, 255

1, 640, 475
881,914

1, 691, 795
880,580

623, 779

2, 002, 378

2, 400. 151

66, 652, 559 35, 033, 516 3, 458, 925 |59, 346, 409

Goats

476
3,574

124
1,296

116
447

2,580
642

2,578

4,027
7,872
9,977
1,607
2,484

2,745
10, 526

121,012
1,250
1,286
2,286
6,937

91
873

7

7,469
7,003

23, 912
31, 774

110, 489
45,890

35, 045
73, 228

104, 148
113, 277

123,800
91, 249
45, 825

1, 753, 112

1,282
1,515
1,511

28,688
226, 862
161,124
29,512
1,123

6,830
133, 685
115. 759

Swine

91,204
41,655
72, 761

104,192
12,869
61, 071

600,560
139, 222

1, 190, 951

3, 083, 846
3, 757, 135

4, 639, 182
1, 106, 066
1, 596, 419

2, 380, 862
7, 864, 304

3, 888, 677
458, 265

1, 953, 826
3, 435, 690

1, 733, 202

38,621
306, 452

1,331
941, 308
305, 211

1, 271, 270
844.981

2, 071, 051

755, 481

1, 504, 431

1, 832, 307
1, 496, 893
1, 373, 311

1, 378, 091
850,562

1, 304, 094

2, 225, 558

167, 060
240, 030
72,233

449, 866
87,906
49, 599
99,361
26,645

264, 747
266, 778
909, 272
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Table XIV.

—

Population of the United States, farm population, agricultural

workers, number of farms, total land area, and total land, improved land and
crop land in farms, based on 1920 census ^

State

Maine.-
New Hampshire
Vermont
Massachusetts
Khode Island

Connecticut
New York
New Jersey
Pennsylvania
Delaware

Maryland
Virginia
West Virginia
North Carolina
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio
Indiana
Illinois

Michigan
Wisconsin

Minnesota
Iowa.-
Missouri
North Dakota
South Dakota

Nebraska
Kansas
Montana
Wyoming
Colorado

New Mexico
Arizona
Utah
Nevada
Idaho

Washington
Oregon
California

United States

Total
popula-
tion

Thou-

768
443
353

3,852

1,381
10, 385
3,156
8,720

228

1,450
2,309
1,464
2,559
1,684

2,896
969

2,417
2,338
2,348

1,791
1,799
1,752
4,663
2,028

5,759
2,930
6,485
3,669
2,632

2,387
2,404
3,404

647
637

1,296
1,769

549
194

940

360
334
449
77

432

1,357
783

3,427

Farm
popula-

tion

Thou-
sands

198

76
125
119
15

801
144
948
51

279
1,065
478

1,501
1,075

1,685
282

1,305
1,272
1,336

1,271
786

1,147
2,278
1,017

1,139
907

1,098
849
920

897
985

1,211
395
362

584
737
226
67

161

91

140
16

201

283
214
517

Agricul-
tural

workers

61, 139
25, 425
41, 757
51,144
7,615

36, 459
305, 103

58, 081

275, 773

17, 362

90,530
291, 701

118, 999
468, 605
418, 485

601, 721

107, 344
391, 621

395, 404
497, 718

498, 380
278, 765
402, 080
787, 700
312, 986

356, 617
291, 445
376, 625
271, 330
292, 264

291, 180
324,004
391, 921

119, 755
116, 698

186, 579
231, 779

81, 759
25, 554

98, 842

54,046
35, 364
43, 035
8,431

67, 135

100, 775
78,753

259, 709

Number
of farms

Total land
area

48,227
20,523
29,075
32,001
4,083

22,655
193, 195

29,702
202, 250
10, 140

47,908
186, 242
87, 289

269, 763

192, 693

310, 732
54,005

270, 626
252, 774

256, 099

272, 101

135, 463
232, 604
436, 033

191, 988

256, 695
205, 126

237, 181

196, 447
189, 295

178, 478
213, 439
263,004
77, 690
74, 637

124, 417
165, 286
57, 677
15, 748
59, 934

29,844
9,975

25, 662
3,163

42, 106

50,206
117,670

Thoiisand
acres

19, 133

5,780
5,839
5,145

3,085
30, 499
4,809
28,692
1,258

6,362
25,768
15, 374
31. 194

19, 517

37, 584
35, 111

25, 716

26, 680

32, 818

29,672
29,062
33, 616

167, 935
44, 425

26, 074
23, 069
35, 867
36, 787

35, 364

51, 749
35, 575

43, 985

44, 917
49. 195

49, 157

52, 335
93, 524
62, 431

66, 341

78, 402
72, 838
52, 598
70,285
53, 347

42, 775
61,188
99, 617

Land in farms

Total

Thou-
sand
acres

5,426
2,604
4,236
2,494

332

1,899
20,633
2,283

17, 657
944

4,758
18, 561

9,570
20, 022
12, 426

25,441
6,047

21,613
19,511

19, 577

18, 197

10, 020
17, 457

114, 020
31, 952

23,516
21, 063
31, 975
19, 033
22,148

30, 222

33, 475
34, 775
36, 215

34, 636

42, 225
45, 425

35, 071

11,809
24, 462

24, 410
5,802
5,050
2,357
8,376

13, 245
13,542
29,366

1,903,177 955,878 503

Im-
proved

Thou-
sand
acres

1,977
703

1,692
909
133

701

13, 159

1,556
11,848

653

3,137
9,460
6,520
8,198
6,184

13, 055
2,297

13, 976
11, 185

5,626
9,211
31,228
18, 125

18,542
16, 680
27,295
12, 926
12, 452

21, 482
28,607
24,833
24,563
18,199

23,110
30, 601

11,007
2,102
7,745

1,717
713

1,715
695

4,512

7,129
4,914
11,878

In
crops

Thou-
sand
acres

1,475
618

1,151
622
67

632
8,345
1,138
8,178
487

2,291
4,871
2,246
7,443
7,053

12, 317
1,430
6,684
6,951
9,953

7,958
4,944
7,050

26, 918
14,267

11,814
12,122
21,020
9,068
9,622

15,911
21, 637
15,511
17,648
15,284

19, 010
22, 307
4,906
1,624
5,261

1,812
490

1,027
396

2,323

3,941
2,805
5,920

365, 348

1 District of Columbia omitted.
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Table XV.

—

Total number of farms, average number of crop-acres per farm,
average number of workers per farm, average number of crop-acres per
worker, average value of all crops per worker and per crop-acre, average
value of machinery per farm and per worker, and average income per farm
operator ^

State
Total
number
of farms

'

Aver-
age
crop-
acres
per

farm 2

Aver-
age
num-
ber

workers
per

farm 2

Aver-
age
crop-
acres
per

work-
er 2

Aver-
age

value
crops
per

work-
er 3

Aver-
age

value
crops
per
crop-
acre 3

Aver-
age

value
ma-

chinery
per

farm 2

Aver-
age

value
ma-

chinery
per

worker 2

Maine
New Hampshire.
Vermont
Massachusetts _._

Rhode Island

Connecticut --

New York
New Jersey_--
Pennsylvania.
Delaware

Maryland
Virginia.
West Virginia.

.

North Carolina.
South Carolina.

Georgia....
Florida
Kentucky.
Tennessee.
Alabama-.

Mississippi

.

Louisiana.

-

Arkansas...
Texas
Oklahoma..

Ohio
Indiana
Illinois

Michigan..
Wisconsin.

Minnesota
Iowa --

Missouri
North Dakota.
South Dakota

-

Nebraska

Montana..
Wyoming.
Colorado..

New Mexico-
Arizona
Utah
Nevada
Idaho

Washington.
Oregon
California....

Farms
48,227
20, 523

29,075
32,001
4,083

22, 655
193, 195
29,702

202, 250

10, 140

47, 908
186, 242
87,289

269, 763
192, 693

310, 732
54,005

270, 626
252, 774
256, 099

272, 101

135, 463
232, 604

436, 033

191, 988

256, 695
205, 126

237, 181

196, 447
189, 295

178, 478
213, 439
263, 004
77,690
74, 637

124, 417
165, 286
57, 677
15, 748
59, 934

29, 844
9,975

25, 662
3,163

42, 106

66, 288
50, 206
117,670

Acres
34.12
26.52
40.71
20.36
18.03

22.44
45.42
37.27
41,99
51.74

44,76
27.89
24.78
23.23
29.18

38.65
33. 31
25.34
28.56
31.13

24.19
29.66
28.94
58.36
79.90

49,60
60.76
88.44
49.37
52.27

93.60
99.03
61.02

251. 76
200. 94

154. 59
134. 91

67.27
75.29
88.23

39.35
46.62
41.55

124. 04
66.31

63.86
59.44
58.14

Workers
1.27
1.24
1.44
1.60
1.87

1.61
1.58
1.96
1.36
1.71

1.89
1.57
1.36
1.74
2.17

1.94
1.99
1.45
1.56
1.94

1.83
2.06
1.73
1.81

1.63

1.39
1.42
1.59
1.38
1.54

1.63
1.52
1.49
1.54
1.56

1.50
1.40
1.42
1.62
1.65

1.81
3.55
1.68
2.66
1.59

1.52
1.67
2.21

Acres
26.92
21.40
28.34
12.74

13.94
28.76
19.06
30.79
30.22

23.68
17.81
18.18
13.38
13.44

19.96
16.76
17.51
18.26
16.02

13.21
14.41
16.74
32.31
49.01

35.70
42.77
55.70
35.74

57.37
65.23
40.95

163. 33
128. 51

103. 09
96.21
47.46
46.40
53.50

21.73
13.15
24.78
46.54
41.59

42.01
37.89
26.34

$1,082
938

1,153
1,117
664

1,381
1,166
1,194
1,137
1,028

890
733
733
854

501
698
677
683
475

467
594
603

1,055

993
979

1,309
1,002
1,092

1,104
1,549
870

1,762
1,786

1,678
1,576
1,096
1,278
1,368

1,282
1,353

1,696
1,347
1,686

$41.70
43.80
39.90
87.80
69.30

40.50
65.30
38.80
38.30

39.50
44.00
42.60
56.30
42.30

27.40
65.20
42.60
32.10
26.90

33.10
37.30
34.80
31.40
20.70

30.10
23.80
23.60
29.00
30.50

18.90
23.10
22.00
11.00
13.40

16.70
16.20
13.40
19.70
22,20

26.30
64.40
33.20
27.30
32.10

38.30
31.50
64.40

$562
463
730
605
690

686
879
857
810

605
269
211
202
249

204
251
179
212
134

147
242
187
354
420

671
621
939
623

1,016
1,449

526
1,470
1,606

1,231
936
964
748
831

327
884
527

1,148
912

826
828

1,156

$436
374
609
379
316

557
438
594
391

320
172
155
117

115

106
126

123

135

80
117

108
196
258

411
437
591
461
572

622
964
353
963
963

821
668
673
461
604

180
249
314
431
572

543
528
524

United States 1. 6,448, 139 56.69 1.66 34.28 950 27.40 557 338

J Exclusive of District of Columbia.
» From 1920 census.
3 1919-1923 average, division of crop estimates, U. S. Department of Agriculture.
* National Bureau of Economic Research, Distribution of Income by States in 1919.
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Table XVI.

—

Farms classified by size^ {1920 census)

State

Maine
New Hampshire
Vermont
Massachusetts
Rhode Island

Connecticut
New York
New Jersey
Pennsylvania
Delaware

Maryland
Virginia
West Virginia
North Carolina
South Carolina

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas.-- .-.

Texas
Oklahoma

Ohio
Indiana

—

Llinois
Michigan-
Wisconsin

-

Minnesota
Iowa
Missouri
North Dakota.
South Dakota

-

Nebraska-
Kansas
Montana-.
Wyoming

-

Colorado-

.

New Mexico

-

Arizona
Utah
Nevada
Idaho

Washington

-

Oregon
California

United States

Percentage of all farms in State

Per
cent

0.3
.6

.3
2.7
1.5

Per
cent
4.1
6.6
6.0

13.7
9.5

9.1
6.6
10.4
7.4
4.7

9.2
7.6
5.1
4.9
5.4

2.0
7.0
8.5
4.8
3.5

3.0
3.0
2.3
1.6

1.0

5.9
4.6
3.2
2.9
2.6

1.6
2.7
2.7
.2
.5

1.3
2.3
.7
.5

3.8

12.5
5.7
7.6
3.9
2.8

6.1

11.7

Per
cent
5.0
7.0
5.3

13.3
11.9

10.9
6.6
12.7
7.8
7.1

10.2
11.8
6.6
14.0
15.6

11.8
12.7

i2.7

21.2
18.9
13.0
4.1
2.1

6.1
4.8
3.6
3.4
2.5

1.3
2.0
.8
.4

3.7

7.4
9.3
3.3
3.3

12.9
8.1
14.8

7.9

Per
cent
14.0
16.4
10.1
23.5
24.1

24.4
14.1
22.8
18.0
21.5

18.8
24.6
20.8
32.3
44.1

43.3
35.9
23.5
31.6
44.1

42.9
45.3
39.7
25.3
17.0

17.3
17.0
11.4
20.8
13.1

7.9
6.1

15.6
.7
1.3

3.0
5.0
2.2
2.5
7.4

10.4
23.7
25.5
13.8
16.2

23.0
17.4
27.0

23.3

Per
cent

29.6
23.8
17.9
21.4
25.3

25.6
26.3
24.8
30.7
29.1

21.8
22.9
29.3
25.5
19.5

26.1
20.1
26.3
25.7
22.4

15.4
16.0
21.8
27.4
22.6

33.6
31.7
21.9
36.3
32.1

18.3
16.8
25.6
1.2
3.2

9.0
12.3
3.7
6.3

6.7
17.1
19.8
17.5
20.2

13.6
16.5
12.8

22.9

Per
cent

29.9
24.3
30.2
15.3
17.6

18.5
29.5
21.0
26.1
24.8

23.3
18.3
22.4
15.2
9.4

13.3
14.1
18.8
16.3
12.7

10.4
9.5
15.6
22.2
34.5

27.2
28.2
34.3
26.8
33.6

36.9
40.1
30.2
14.8
22.1

34.7
29.7
15.1
16.2
20.3

22.5

Per
cent

10.8
11.3
17.5
5.7
5.6

6.5
11.0
4.9
6.6
8.5

10.1
7.5
8.6
4.6
2.9

4.5
4.8
5.8
5.2
3.9

3.5
3.1
4.3
7.4
8.5

16.5
6.7
10.8

17.4
19.4
12.7
7.2
12.8

17.3
16.1
5.9
5.9
6.7

3.9
3.7
6.9
7.2
8.7

5.0
8.0
4.5

8.2

Per
cent

5.1
7.3
10.7
3.3
3.1

3.4
4.8
1.6
2.3
3.5

5.3
5.2
5.1
2.5
1.9

2.9
3.5
3.0
2.8
2.6

2.5
2.4
2.5
6.3
11.1

2.5
3.9
8.0
2.5
4.6

14.1
11.2
7.9

47.0
37.2

20.8
22.7
40.9
32.3
29.4

19.6
9.8
8.2
13.4
16.2

9.5
12.5
7.1

7.4

Per
cent

1.0
2.1
1.9
.8
1.1

.7

.5

.3

.3

.5

.8
1.5
1.4
.6
.7

1.0
1.3

.5
2.9
2.4

.3

.4

.7

.3

.5

1.7
.9
1.4

23.7
15.6

7.8
7.3

20.8
22.4
12.5

10.7
4.8
3.3
9.0
5.2

6.1
6.7
4.3

2.3

Per
cent

0.2
.7
.3
.3

.1

.1

.1

.1

.2

.1

.2
5.1
6.8

4.8
2.5
9.7
13.2
5.7

9.4
4.0
2.4

11.5
1.4

3.4
4.4
4.2

1.0

§1

Acres
112.5
126.9
145.7
77.9
81.2

83.8
106.8
76.8
87.3
93.1

99.3
99.7
109.6
74.2
64.5

81.9
112.0
79.9
77.2
76.4

74.0
75.0

261.5
166.4

91.6
102.7
134.8
96.9
117.0

169.3
156.8
132.2
466.1
464.1

339.4
274.8
608.1
749.9
408.1

817.9
581.7
196.8
745.2

199.8
269.7
249.6

148.2

I a

Acres
41.0
34.2
58.2
28.4
32.5

30.9
68.1
52.4
58.6
64.4

65.5
60.8
63.2
30.4
32.1

42.0
42.5
51.6
44.3
38.6

34.3
41.5
39.6
71.6
94.4

72.2
81.3
115.1
65.8
65.8

120.4
134.0
94.4

316.2
243.8

185.7
185.1
190.8
133.5
129.2

57.5
71.5
66.8
188.0
107.2

107.6
97.9
100.9

B.0

Num-
ber

48,227
20, 523
29,075
32,001
4,083

22, 655
193, 195

29,702
202, 250
10, 140

47,908
186,242
87,289

269, 763
192, 693

310, 732
54,005

270, 626
252, 774
256, 099

272, 101
135,463
232,604
436, 033
191, 988

256, 695
205, 126
237, 181
196, 447
189, 295

178, 478
213, 439
263,004
77, 690
74, 637

124,417
165, 286
57, 677
15, 748
59, 934

29,844
9,975

25, 662
3,163

42,106

50, 206
117, 670

6, 448, 139

District of Columbia omitted.
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Table XVII.—Approximate percentage of labor and animal power devoted to

each enterprise on different types of farms, as determined by records kept on a
limited number of farms of each type

Enterprise

Minnesota
crop farms
(21 farms) i

Minnesota
dairy farms
(23 farms) i

New York
general
farms 2

Kentucky
tobacco
farms

(14 farms) i

Kansas
grain farms
(18 farms) i

Montana
grain farms
(16 farms) i

Man Horse Man Horse Man Horse Man Horse Man Horse Man Horse

Crops

Per
cent

33.8
52.7
1.3
2.8
5.5
2.2
1.7

Per
cent

83.0
9.5
.7

1.8
3.2
.5
1.3

Per
cent
27.7
58.1

.2
2.2
3.6
2.4
5.8

Per
cent

74.0
9.4
.2

2.8
2.4
1.1

10.1

Per
cent
43.7
40.8

.4

Per
cent
74.4
8.8
.2

Per
cent
63.0
22.9

Per
cent

83.4
6.9

Per
cent

48.5
35.5
1.3
3.7
7.4
3.6

Per
cent

88.4
7.5
.8
1.1

2.0
.2

Per
cent
49.3
33.2
1.5

4.0
7.0
2.6
2.4

Per
cent
82 3

9.5
1

Household 3.5
6.0
.7

3.9

1.9
3.9
.2

3.7

2 1

7.8
1.4
5.9

5.6
.6

10.4

3.8
Equipment .5

8

1 Bureau of Agricultural Economics, U. S. Department of Agriculture.
' Cornell University Bulletin No. 414. (Number of farms on which report is based varied from 18 to 46

during different years over which records were kept.)

Table XVIII.—Percentage of total year's farm work done each month, based upon
estimates of county crop reporters of the Division of Crop and Livestock Estimates

state Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov.

0.8 0.8 2.2 7.6 16.5 16.7 15.7 10.8 15.8 8.5 3.5
2.0 2.2 2.8 6.8 15.2 14.0 16.6 13.6 9.8 9.4 5.0
1.7 L6 3.5 6.5 15.7 12.3 17.5 14.5 10.0 10.0 4.2
2.2 2.5 6.2 8.5 12.8 15.2 13.5 11.5 10.5 10.0 4.8
2.3 2.3 5.7 12.7 15.0 10.0 9.3 7.7 13.3 ILO 5.7

4.0 4.0 5.0 8.5 n.5 12.3 14.3 10.2 10.5 9.2 6.5
2.6 2.6 4.5 8.7 11.9 n.5 13.9 12.5 10.7 10.8 6.8
2.7 2.9 5.0 10.1 12.5 12.9 13.5 12.5 10.8 8.0 6.1
2.3 2.4 4.3 8.8 11.6 12.1 14.5 12.4 11.7 10.1 6.7
2.3 2.7 3.3 9.0 11.3 14.0 16.8 10.3 n.3 ILO 5.0

2.1 2.6 5.4 8.3 12.6 14.0 13.8 7.8 11.2 10.6 7.4
2.4 3.0 5.9 10.1 12.2 14.9 13.2 8.2 10.9 9.1 6.3
1.7 3.4 8.0 11.7 13.2 13.8 13.7 9.6 9.8 7.7 4.7
2.7 3.5 6.8 10.1 12.2 15.6 n.5 7.4 8.4 10.0 7.8
3.0 4.1 8.0 1L3 13.3 14.2 8.9 5.4 8.3 ILl 8.9

3.8 5.2 8.4 n.4 13.2 13.2 8.6 5.2 9.3 10.3 7.6
9.1 10.4 n.8 11.4 9.8 7.7 5.8 4.9 6.4 8.1 7.8
2.2 3.0 6.4 10.5 13.8 15.8 12.4 9.0 8.7 8.1 6.6
2.3 3.6 6.9 11.6 14.2 16.0 10.1 6.8 8.2 9.8 7.2
3.1 5.1 9.0 12.7 14.4 14.4 7.8 4.1 6.7 ILl 7.4

2.7 4.1 9.0 12.1 13.1 13.7 10.2 5.9 7.3 10.3 8.2
3.6 7.0 ILO 13.1 1L7 10.6 5.8 5.3 8.0 1L4 8.5
2.6 3.6 8.5 12.5 13.7 14.5 8.9 5.8 7.7 10.4 7.8
4.0 5.4 8.4 9.9 12.1 12.3 8.1 6.5 10.6 11.3 7.4
3.0 4.2 7.8 9.9 n.8 14.0 10.4 7.4 9.3 10.0 7.9

2.5 2.8 5.2 9.1 1L5 12.7 14.8 11.3 10.8 8.9 6.6
2.0 2.5 4.8 8.8 12.0 14.9 14.7 10.3 10.2 8.6 7.6
2.0 2.5 6.2 9.0 12.5 13.5 14.2 10.8 9.4 8.7 8.6
2.1 2.2 3.5 7.5 1L9 12.2 14.3 12.3 12.1 12.2 6.5
2.5 2.6 3.7 9.5 12.5 1L7 15.1 13.7 12.0 8.7 4.9

2.6 2.8 4.5 10.5 10.9 9.9 12.1 14.9 13.5 10.3 6.3
2.4 2.5 5.0 10.7 12.1 11.4 12.8 n.8 9.6 8.9 9.1
2.5 3.5 6.9 10.3 13.0 14.2 12.8 8.0 9.2 8.3 7.4
2.4 2.5 4.0 10.2 13.8 8.0 10.0 14.8 14.8 10.7 6.6
2.4 2.7 4.9 10.8 12.1 10.6 n.5 14.1 10.5 9.2 7.2

2.5 2.5 4.8 8.1 10.7 12.1 14.3 13.2 10.4 9.2 8.0
2.1 2.7 5.5 8.4 10.8 12.9 15.8 12.5 11.1 8.7 5.8
1.7 2.1 4.8 10.9 12.2 9.1 10.8 13.9 14.4 11.0 6.2
2.4 2.8 4.7 9.4 15.5 11.8 12.1 13.6 11.0 9.9 4. 1

1.7 2.0 4.6 9.7 13.2 9.8 10.3 14.6 12.7 12.3 6.3

Dec.

Maine
New Hampshire
Vermont
Massachusetts..
Rhode Island. --

Connecticut
New York
New Jersey
Pennsylvania..

-

Delaware

Maryland
Virginia
West Virginia ---

North Carolina

-

South Carolina-

Georgia
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas
Oklahoma

Ohio..
Indiana
Illinois

Michigan
Wisconsin

Minnesota
Iowa
Missouri
North Dakota,.

-

South Dakota...

Nebraska
Kansas
Montana
Wyoming
Colorado

L2
2.6
2.5
2.3
6.0

4.0
3.5
3.0
3.1
3.0

4.2
3.8
2.7
4.0
3.5

3.8
6.8
3.5
3.3
4.2

3.4
4.0
4.0
4.0
4.3

3.8
3.6
3.6
3.2
3.1

2.7
3.7
3.9
3.2
4.0

4.2
3.7
2.9
2.7
3.0
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^ Table XVIII.

—

Percentage of total year's farm work done each month, based upon
* estimates of county crop re-porters, etc.—Continued

State Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec.

New Mexico
Arizona
Utah
Nevada
Idaho

Washington
Oregon
California

2.3
3.5
1.7
3.2
1.2

2.1
2.3
5.3

3.8
4.5
1.6
4.0
1.5

3.3
4.1
5.6

6.7
4.8
4.9
10.0
5.1

8.3
7.5
7.6

13.1
10.7
10.9
9.5
11.1

11.7
9.8
8.2

12.7
15.7
16.4
8.0
12.4

12.0
9.0
8.9

9.3
14.2
10.0
13.0
11.3

9.5
10.5
11.9

9.7
10.8
12.2
13.2
13.0

10.7
13.4
11.7

11.2
5.8
12.4
11.2
14.7

12.5
13.7
11.0

14.6
11.8
13.8
10.8
13.0

12.0
12.9
10.4

9.9
8.7
8.7
8.8
9.4

10.7
8.7
7.8

3.9
5.8
5.0
4.5
5.5

4.6
5.5
6.8

2.8
3.7
2.4
.3.8

1.8

2.6
2.6
4.8

United States 2.8 3.7 6.8 10.4 12.6 13.1 11.3 8.9 9.8 9.9 7.1 3.6

Table XIX.

—

Approximate average cost per horsepower-hour of animal labor in
1924^

First cost of animal $75. 00
First cost of harness 30. 00
Average drawbar horsepower-hours developed annually, 490.

Annual interest on horse and harness, at 8 per cent 4. 20
Annual depreciaton due to age, at 5 per cent 5. 25
Housing, taxes, and insurance per year 10. 00
Cost of feed and care not chargeable directlv to work, at 16.5 cents per
day 1 60. 00

Total fixed charges per j-ear 79. 45
Credit for manure creditable to fixed charges 8. 45

Net total fixed charges per year 71. 00

Depreciation per horsepower-hour chargeable directly to use . 012
Cost of feed and care per horsepower-hour chargeable directly to use . 067
Cost of shoeing, veterinary, and harness repair per horsepower-hour . 012

Total operating cost per horsepower-hour developed . 091
Less credit for manure chargeable directly to work done . 007

Net operating cost per horsepower-hour developed . 084

Net cost per drawbar horsepower-hour and per year, including both operating
and fixed charges for various amounts of power developed annually

Horse-
power-
hours

developed
annually

per drawbar
horsepower

Fixed
charges per
horsepower-

hour

Operating
charges per
horsepower-

hour

Total
cost per

horsepower-
hour

Total cost
per year per
drawbar

horsepower

100
200
300
400
500
600
700
800
1,000

$0. 710
.355
.237
.177
.142
.118
.101
.089
.071

$0,084
.084
.084
.084
.084
.084
.084
.084
.084

$0,794
.439
.321
.261
.226
.202
.185
.173
.155

$79. 40
87.80
96.30
104.40
113. 00
121. 20
129.50
138. 40
155.00

1 Does not include wages of driver when horses are in use, but does include wages for time required for
care of horse when not actually at work. Wages for the driver were excluded in these computations because
they vary indirectly with the size of unit used and also because in some operations much of the attention
of the operator is devoted to manipulating the machinery used rather than caring for the power unit.
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Table XX.

—

Approximate average cost per drawbar horsepower-hour for gas
tractor power in 1924 ^

First cost per drawbar horsepower $75. 00
Average equivalent drawbar horsepower-hours, developed annually, 265.

Annual interest at 8 per cent on average investment 3. 20
Annual depreciation and repair charge due to age at 8 per cent 6. 00
Housing, taxes, and insurance per year 2. 00

Total fixed charges per year per drawbar horsepower 11. 20

Depreciation per horsepower-hour chargeable to use . 023
Cost of fuel, oil, and care per horsepower-hour . 041
Cost of repairs and labor per horsepower-hour .019

Total operating costs per drawbar horsepower . 083

Net cost per drawbar horsepower-hour and per year, including both operatijig and
fixed charges for various amounts of power developed annually

Horse-

K^" .^^ Operating

deve^ed !

charges per charges per

per drawbar \

"^"^ """^
horsepower

|

Total
cost per

horsepower-
hour

Total cost
per year per
drawbar

horsepower

50 $0,224 ! $0,083
.112 .083
.056 .083
.037 .083
.028 .083
.022 ' .083
.019 .083

$0,307
.195
.139
.120
.111
.105
.102

$15.35
19.50
27.80
36.00
4140
52.50
61.20

100
200
300
400
500
600
700
800
1,000

2,000
3,000

.016

.014

.011

.006

.004

.083

.083

.083

.083

.083

.099

.097

.094

.089

.087

69.30
77.60
94.00
178.00
261.00

1 Does not include wages for operator while tractor is in use, but does include an allowance for care and
for time required in putting in fuel and for greasing.

Wages for the operator were excluded in these computations because they vary indirectly with the size

of unit used and also because in some operations much of the time of the operator is devoted to manipulating
the machinery used rather than caring for the power unit.
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Table XXI.

—

Average weight of horses and mules and estimated horsepower-
hours developed annually per average work animal

State

Maine
New Hampshire
Vermont
Massachusetts-

-

Rhode Island - . -

Connecticut
New York
New Jersey
Pennsylvania- --

Delaware

Maryland
Virginia
West Virginia...
North Carolina

-

South Carolina.-

Oeorgia.
Florida
Kentucky
Tennessee
Alabama

Mississippi
Louisiana
Arkansas
Texas--.
Oklahoma

Aver-
age

weight
of

horses i

Pounds
1,325
1,270
1,200
1,255
1,290

1,220
1,180
1,220
1,210
1,080

1,150
1,100
1,165
980
950

940
850

1,010
990
895

870
900
960

1,000
1,080

-\ver-
age

weight
of

mules 1

Pounds
1,050
1,050
1,000
1,040
1,020

1.O40
995

1,010
1,000
920

995
950
950
880
925

970
970
950
890
895

865
940
890
930
960

Horse-
power-
hours
per

average
work

animal ^

Horse-
power

550
550
500

570
540
530
500

500
490
520
400
420

460
420
420
400
360

380
370

400

State

Ohio
Indiana ---

Illinois

Michigan

-

Wisconsin-

Minnesota
Iowa
Missouri
North Dakota.
South Dakota.

Nebraska

-

Kansas- --

Montana-.
Wyoming.
Colorado..

New Mexico

-

Arizona
Utah
Nevada
Idaho

Washington.
Oregon
California...

United States

-

Aver-
age

weight
of

horses

'

Pounds
1,310
1,255
1,270
1,295
1,300

-1,305
1,320
1,130
1,290
1,245

1,255
1,220
1,290
1,290
1,230

1,030
1,150
1,270
1,200
1,270

1,350
1,310
1,285

Aver-
age

weight
of

mules 1

Pounds
1,040
1,040
1,050
1,040
1,025

1,035
1,050
1,015
1.040
1,010

1,040
1,040
1,010
1,080
1,050

920
970

1,020
980

1,050

1,110
1,100
1,065

956

Horse-
power-
hours
per

average
work

animal *

Horse-
power

570
530
550
590
590

550
570
450
480
470

450
400
340
430

190
180
420
330
480

670
600
620

465

1 Table 306, Yearbook, Department of Agriculture, 1918.
2 Estimated from farm management data and all other available sources.

Table XXII.

—

Estimated farm tonnage hauled annually

HAULED TO MARKET
Field crops:

Corn
Wheat
Oats -
Barley
Rye- ...

Buckwheat
Rice
Flax

Tons
. 15,519,000
- 22,407,000
- 5, 108, 000
. 1. 666, 000
- 1, 984, 000

344,000
559, 000
269, 000

. 6, 444, 000
- 2, 779, 000
- 14, 850, 000
. 7, 559, 000

687,000
380,000
267,000
44,000

- 2, 803, 000
411,000
14,000

- 6, 266, 000
. 8, 457, 000

. 10, 750, 000
348, 000
104,000
3,000

117,500
27,500

758,000

Animal products—Contd.
Poultry
Meat
Cattle
Swine
Sheep

Cordwood
Miscellaneous

Tons
211,000
337, 000

- 10, 785, 000
. 4, 767, 000

556, 000
. 38,717,000
. 20,000,000

. 186,298,000

Potatoes-
White...
Sweet

Hay and seed

HAULED FROM MARKET

Grain and mill feed . . 21, 946, 000
Commercial fertilizer - 6, 458, 000

'Vc\Y\^oon Lime and ground limestone 1, 522, 000
Beans
Cowpeas
Broomcorn--

Machinery and building supplies - 2, 000, 000
- 8, 000, 000

Food and miscellaneous

Total

HAULED ABOUT FARM

Field crops

. 10, 000, 000

Peanuts
Hops
Sugar beets - .. - .

. 49,926,000

Fruit and truck crops
Animal products:

Milk
- 269, IM, 000
- 253,239,000

Cream
Butter

Truck and fruit crops
Manure and fertilizer

9, 855, 000
250, 000, 000

Cheese--- Wood and fuel 150, 000, 000
Miscellaneous

Total

. 50, 000, 000

Honey and wax
Eggs - 982,248,000

' Based on 1920 census figures.
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Table XXIII.

—

Estimated average tonnage hauled perfarm per year

Area

Average tonnage per farm '
Average distance

to market ^
Esti-
mated
average

To
market

From
market

About
farm

Wagon Truck

haul
about
farm 3

New England
Torn

33
32
32
40
19
13
23
60
69

Tons
16
14

9
10
8
3
5
9
13

Tons
150
175
210
244
81
79
91
184
123

Miles
7.2
7.6
6.3
7.9
8.4
10.4
10.9
20.2
11.2

Miles
10.0
12.2
9.3
10.1

9.8
12.9
13.0
21.0
12.3

Miles
0.24

Middle Atlantic .24
East North Central . . .26

West North Central .45

South Atlantic. -. .24

East South Central ._. -.. .21

West South Central .32

Mountain .- .52
Pacific -- -- - - .39

United States 29 8 152 9.0 11.3 .33

» Based on 1920 census figures.
2 Yearbook, Department of Agriculture, 1921, p.
3 Estimated from average size of farms.

791.

Table XXIV.—Pounds pull exerted per drawbar horsepower for various

of travel

Pull Pull
exerted exerted

Miles Feet Feet per Miles Feet Feet per
per per per draw- per per per draw-
hour minute second bar

horse-
power

hour minute second bar
horse-
power

Pounds Pounds
0.5 44 0.73 750.00 5.0 440 7.33 75.00
LO 88 1.47 375.00 10.0 880 14.67 37.50

1.5 132 2.20 250.00 20.0 1,760 29.33 18.75

2.0 176 2.93 187. 50 30.0 2,640 44.00 12.50
2.5 220 3.67 150.00 40.0 3,520 58.67 9.38
3.0 264 4.40 125.00 50.0 4,400 73.33 7.50
3.5 308 5.13 107. 14 60.0 5,280 88.00 6.25

4.0 352 5.87 93.75
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