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FARM MACHINERY:

USE, DEPRECIATION, AND REPLACEMENT

By Merton 5. Parsone, Frank H. Robinson, and Paul E, Strickler,
agricultural economists, Farm Economics Research Division,
Agricultural Research Service

SUMMARY AND CONCLUSIONS

Farm machines have played a major role
in the revolutionary changes that have oc-
curred in United States agriculture in the
last two or three decades. In 1959, invest-
ment in machines amounted to 10 percent
of the value of physical assets on farms,
as compared with about 6 percent of a much
smaller total wvalue in [940. Machinery
costs make up an increasing share of total
farm costs, and efficient use of machinery
is becoming more and more important as
part of the farm management job.

Farms in the United States are more
highly mechanized than ever before, but
most machines are used less thanthey were
10 to 15 years ago. A recent pational sur-
vey of machinery use shows, for example,
that the average grain combine harvests
about 120 acres per year. This figure
compares with about 250 acres in 1941.
Pickup hay balers average around 200
acres as compared with 330 in 1941. These
decreases in use are the result of an in-
crease in machine numbers and capacity--
an increase that has exceeded the rate of
growth in the amount of work to be done
with the machines. On the surface, the
result seems to be a reduction in the
overall efficiency of machine use. This
may be offset, at least partly, by improved
timeliness of operations, which has impor-
tant but hard-to-measure effects on the
guality of both job and product.

Annual use of farm machines varies
widely from farm to farm, depending on
age and size of machine, type and size of
farm, and other factors. Generally spealk-
ing, annual use is low relative to potential
use, averaging less than 100 acres per year
for plows, planters, field forage harvesters,
and several other important machines.
Heavy use is associated with the newer and
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larger machines and with the larger farms.
Apparently, these newer and larger ma-
chines are more likely to be found on the
larger farms, which in turn provide a heavy
workload and opportunities for efficientuse
of machines. For most machines, the aver-
age use on farms of 220 acres or more is
three to four timesthe average use onfarms
of 100 acres or less. Operators of smaller
farms tend to do more custom work to
spread the ownership costs of expensive
machines and to keep per-unit costs at
acceptable levels.

Depreciation is a major cost of owning
and operating farm machines. Depreciation
may be calculated by several different meth-~
ods, but basic tomost of them is an estimate
of the useful life of the machine. The
average useful life and the depreciation rate
of a particular machine may vary from one
period to another. Wheel tractors, for
example, have had an average useful life
of 17 to 20 years since 1940 as compared
with about 12 years in the two or three
decades immediately preceding 1940. For
most other machines, the generally accepted
standards of useful life still seem to be
reascnably satisfactory.

The inverntory of machinery on farms has
reached a highlewvel. Apparently, the satura-
tion level has been reached for some
machines and a near-saturstion level for
others. The future market for farm ma-
chines will become more and more a re-
placement market rather than one that
depends on the further building up of
machine numbers on farma.

The replacement of farm wmachines is
characterized by a large amount of trading
in nsed machines. Depending on the machine,
from a third to half of those now on farms

1




were bought as used machines by current
owners, after having been owned by orie or
more other farmers. Used machines are

more likely to be found on the smaller
farms, and new machines on the larger
farms.

BACKGROUND

We live in a highly commercialized,
specialized, and mechaniz.:d age. It is also
an age of rapid change. In place of the self-
sufficing farms of the past, the farms of
today tend to be cperated on a commercial
basis. As do city dwellers, farmers now
buy much of the family food from grocery
stores. Instead of growing feed crops for
draft animals, they buy gasoline and oil for
automobiles and tractors.

Along with these changes, total farm
production has increased substantially and
production per farm even more strikingly.
This increased production has been ac-
complished with little change in total crop
acreage and with a decrease in the number
of farms and in the farm labor force. The
average size of farm, however, has in-
creased materially.

These changes in the structure of agri-
culture and its productive capacity can
be attributed largely to technological
changes--mechanization, improved tillage
practices, higher producing strains and
varieties of crops, quicker maturing and
higher gquality meat and dairy animals,
increased use of fertilizers and growth-
producing chemicals, and better insect
and disease control. In combination, these
changes have made possible the increases
in production per acre, per animal, and
per man that have characterized our agri-
cultural revolution.

This publication is concerned chiefly
with certain aspects of the mechanization
of farming. The importance of mechaniza-
tien in agriculture may be appreciated
from the fact that investment in machinery
is now about 10 percent of the value of
physical assets on farms as compared with
around 6 percent of a much smaller total
in 1940. Mechanization of farms has been
so rapid and so extensive that economic
analysis and understanding have not kept
pace with the physical changes. It is the
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purpose here to contribute to the infor-
mation available in this field.

The report is based mainly on informa-
tion from a national survey of farm
machinery use in 1956, made under con-
tract for the U.S. Department of Agriculture
by National Analysts, Inc. The survey was
conducted by personal interview; itcovered
a stratified, multistage, probability sample
of 80 county sampling units and 541 seg-
ments. The universe sampled consisted
of farm operators, excluding croppers, who
were residing in the open country or in
rural places with populations in 1950 of
less than 1,000. The survey included 2,500
farmers who owned tractors, a different
sampling rate being used for each region.
It included also 400 farmers who did not
own tractors, the sampling rate being the
same for each region, By a process of
replication, the sample was properly
weighted before tabulation te allow for the
varying sampling rates.

The sample oftractor farmes was designed
to provide reliable data for the nation,
and for each of six geovgraphic regions.
The nontractor sample was designed to
provide national estimates only.

Sampling ertrors were computed fora few
national estimates from the survey as fol-
lows:

Probability level
Item
2fs o 19720
Percem Percent
Wheel tractors: Number 2.12 T.44
Pickup hay balers: Number 5,04 12,08
Grain combines: Acres of use 8,76 13,52

Information from the sample of farms
is identified throughout this report by the
terms '*survey data'’ or “‘survey farms.”




USE OF FARM MACHINES

We know a greatdeal about the numbers of
major machines onfarms but relatively little
about how the machines are used. Except for
a few machines, we have norecent informa-
tion on average amount of annual use, the
variation around the average, or the reasons
for the variation. Information of this kind is
needed in estimating the real contribution of
machines in agriculture (for example, the
horsepower actually used on farms), in set-
ting up standards whereby farmers can judge
whethar or not they use their machines effi-
ciratly, and in appraising replacement needs
and future demands for farm machines.

To be more specific, farmers are justi-
fiably concerned with the question of how
the costs of operating machinery vary with
use, and just what the minimum use is,
consistent with reasonable costs. They
are interested also in the extent to which
they can mechanize economically in order
to insure timeliness in such operations as
hay harvesting. in which proper timing is
very important. The farm machinery in-
dustry also is interested in some of these
points but its interest is more directly
with machinerylife and depreciation, knowl-
edge of which permiis the sizing up of
future demand for farm machines. In this
connection, amount of use is related to the
life of the machine and thus tothe matter of
replacement.

For this report, the main source of
information on the use of machines is the
national survey referred to earlier. For
some machings, however, average annual
uge can be estimated more or less ac-
curately from generally available informa-
tion on the total number of machines and
total acreages of specified crops. This
can be done only when a machine can be
identified closely with certain operations
on a particular crop, or group of crops.

For example, cornpickers are specialized
machines used only {or harvesting corn
for grain. Annual estimates are made for the
number of cornpickers on farms and for
the harvested acreage of corn for grain.
Thus, if all corn were harvested with
t cornpickers, it would be a simple matter to
divide the number of acres of corn by the
number of cornpickers to get the average
annual use. But a significant percentage of
the corn is still picked by hand. Accurate
data on this percentage are available only

Lagpibroiopgancs
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for certain years in which special studies
have been made. The most recent of these
years is 1956. In that year, about 65 million
acres of corn were harvested for grain.
Of this total, 19 percent was picked by
hand and 81 percent, or 53 million acres,
was harvested by cornpickers and picker-
shellers. Dividing this acreage by 725,000,
the estimated number of pickers used in
that year, results inanaverage per machine
of 73 acres. Thias is somewhat below the
average of BZ acres reported for the survey
farms of this study (table 1} but probably
comes within the range of the sampling
error of the latter figure,

Further examples are shown in table 1.
The results vary from fair to good, and
suggest that satisfactory national estimates
of average annual use for grain combines,
pickup balers, and cornpickers can be made
from generally available information. In
making estimates for cornpickers, it may
be necessary in the future to allow for the
small but increasing percentage of thecrop
that is picked and shelled by grain com-~
bines equipped with picker heads. Satisfac-
tory estimates probably could not be made
by this method for grain drills and forage
harvesters. Also, although the results in
table 1 are acceptable for row-crop cul-
tivators, corn-cotton planters, and mowers,
the method is not generally applicable to
these machines because continuing annual
estimates of their numbersonfarms are not
as yet available.

This approach, which uses generally
available information, can be used also for
State and regional estimates of the average
use ef grain combines, pickup balers, and
cornpickers, as data on acreages and ma-
chine numbers can be found by States. It
cannot be applied to measure use by such
classifications as size and age of machine,
or size and type of farm, as the required
data are not generally available according
to these classifications.

Potential Use and Desirable Use

The

cost of operating a machine per
unit of output depends largely on amount of
use. Because of heavy fixed costs, mainly

depreciation and interest, the cost per
acre or per ton is less for a machine that
is given heavy use than for one given only

3




TABLE 1.--3elected farm machines: Eatimates of use in 1858 from generally available
data compared with results for survey farms

Number of
machines

Jan. 1, 1957

Estimated Average use

total use

Machine

Estimated j Survey farms

1,000 acres Thousands Acres Acres

2 397,584
3 131,530
4 157,059
5 121,152
6 117,818

7 26,789

8 52,920
? 170,079

Row=-crop cultivstors...
Corn-cotton planters.

Grain driliis.scerese.

Grain combines......

Pickup hay balers..cisccesnss
Field forsge harveslers
Cornpickers

MOWersSec.ieos

3,000 133 138
2, 200 60 53
1, 500 105 82
1,020 119 118
550 214 207
24,0 112 92
725 73 g2
2, 500 68 66

1 From Ferm Machines and Equipment--A Preliminery Report, (9)-

2 pPlanted acreage of cotton, all corn, all sorghums, covpeas, dry field peas and beans,
tobacco, and truck crops, with allowances for number of times over.

? Planted acreage of cornm, cotton, broomeorn, dry beans, dry peas, soybeans (75 percent)
and grain sorghums (90 percent).

4 planted scresge of wheat, oats, barley, rye, flax, buckwheat, rice {1 million acres),
and grain sorghums {10 percent). Harvested acreage of cowpeas, lespedeza, soybeans, and
small grains for hay, alfalfa (25 percent), and soybeans for beans (20 percent).

5 Hervested acreage of whest, cats, barley, rye, floxseed, soybeans for beens, rice,
buckwheat, grain sorghums and dry beans., Multiplled by 0.92 to reflect estimated 92 per-
cent combined.

5 Harvested screage of mlfalife, timothy and clover, and all other hay. Alfalfa acreage
rultiplied by 2.3, timothy and clover acreages by 1.3 to reflect estimated number of cui-
tings. Total multiplied by 0.8 to adjust to estimated 80 percent baled. Estimated 25 mil-
licn scres asdded for straw baled.

7 Harvested acreage of corn silage {89 percent), sorghum silage (95 percent), and esti-
mated acreages of grass silage (89 percent), chopped hay, straw, and green chop.

8 Harvested ascreage of corn for grain multiplied by 0.81 to reflect percentage picked
mechanically. )

% Hapvested acresge of alfalfa, timothy and clover, and a1l hay except peanut hay.
Alfalfa scresge multiplied by 2.3, timothy and ctover by 1.3, to refleeci estimsted number
of cuttings.

light use. For this reason, farmers who
own high-investment machines frequently do
custom work for other farmers. Or, in
preference to owning the machine, they may
hire the work done on a custorm basis,

For most farm machines, the work is
highly seasonal. The machinea are rarely
used 24 hours a day, even in the rush sea-
son, and average annual uge is a very small
percentage of potential use. Fortunately, a
reasonable cost of operation canbe attained
with a relatively small amount of use. Unit
costs usually decline rapidly until acertain
volume is reached, but frem that point on
they decline only slowly. For example, the
cost per ton of operating a pickup hay

4
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baler is usually high if only 100 tons are
bzled per vear. If 200 tons are baled, the
cost drops sharply, but it declines very little
for quantities in excess of 200. That is,
175 to 200 tons par scason can be con-
sidered desirable minimum usage for a
field hay baler {table 2}. Use much below
this level is expensive, but use above this
level does not greatly reduce unit costs.

Similar standards reflecting the level of
desirable economic use can be set up for
other machines. These standards will vary
somewhat, depending on such conditions as
size and age of machine, normallife expec-
tancy of the machine in the situation where
used, and other factors. But the standards




TABLE 2. --Selected high-investment machines: Suggested economically desirable
minimum levels of annual use

hi Unit Minimum desdirable
Mechine of uge annual use
Wheel tractors, 1, 2, and 3-plow! 2, .,..veeennsn . Hour 400-550
Grain combines, 4, 5, 8nd 6-LO0t .. s nennaranannn. Acre 90-140
Cornpleker, 1-Towl...eereirrerrrecaannnnnnens Acre 70- 80
Cornpicker, 2-row . ....c...u.. frerisssenacasnreans Acre 120-140
Pickup hay baler’........ Crrrrraseseanarannenrnny Ton 175-200
Fleld forage harvester?..... naesarresavavvaarrnan Tons of hay 150-175
equivalent

1 scoville, 0. J., Fixed and Variable Elements in the Calculation of Machine Deprecia-

tion {6).
2 Cornell Agr. Expt. Sta. AE 998 (7).
* Cornell Agr. Expt. Sta. Bul. 917 (5).

shown in table 2 for selected high-invest-
ment machines can be used as rough guides.
They cannot be applied to machines that have
fully depreciated.

Trends in Use

Most farm machines are used less today
than 10 to 15 years ago. For example, the
average wheel tractor was used 605 hours
in 1956 as compared with 634 hours in
1947 (table 3}. The difference is not large,
but it indicates a reversal of the upward
trend in annual use of tractors that had
been underway for perhaps 15 to 20 years.

The average grain combine harvested only
119 acres in 1956, compared with 24B acres
in 1941 (table 4). Simijlar trends occurred
for pickup hay balers and cornpickers.
Trends for several other machines were
similar, but the results for some machines
need to be interpreted in light of a2 simul-
taneous shift from horses or mulestotrac-
tors as a source of power.

For example, the average use of both
tractor-drawn and horse-drawn cornplant-
ers was substantially lower in 1956 than in
1941. Yet if both types are combined, the

"average use for all planters actually in-
creased from 1941 to 1956. The reason for
this seeming paradox is the marked shift
during this period from horse-drawn %o
tractor-drawn planters. In both 1941 and
1956, the latter were used to plant many

,.‘ aaye e o
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more acres than the former. Thus, the shift
to tractor-drawn planters so affects the
relative weighting of the two types as to
produce the results indicated for average
use of all planters. In 1941, most of the
planters were horse«drawn, and average
use of all planters was dominated by this
type. In recent years, the reverse has
been true. Similar changes occurred in the
use of grain drills, mowers, and probably
side ~delivery rakes {table 4), and a similar
explanation applies te them. Obviously,
proper classification of machines is es-
sential in measuring and understanding
trends in their use.

What is the explanation for this general
decrease in average use of farm machines?
Apparently, so far as tractor-drawn ma-
chines +.:e concerned, the explanation lies
in the large increase in numbers of ma-
chines, as a result of which the average
machine has less to do. The lighter load
reflects, among other things, a shift of
tractor machines to smaller farms. A
decrease in average efficiency of machine
use seems to be indicated, but offsetting
this, at least partly, is the improved time-
liness of operations made possible by the
reduced load per machine.

S50 far as horse-drawn machines are con-
cerned, they have declined since 1940 in
both numbers and average use. Use of these
machines is now ccunfined chiefly to small
farms having light workloads. In earlier
years, they were used rather widely on the
larger farms.




TABLE 3.--Tractors: Number on farms and annual use, specified years, 1820-56

Annual use in--

TtHem
19207 1930t 19401 19471 1956°%
Prougends | Thousands | Thougends | Thousands | Thousands

Number of tractors ...seseese. 343 997 1,675 2,980 4,975
Type of tractor: Hours Hours Hours Hours Hours

Wheel tractors:®
Small..ven.. eesresvmns . -_— —~—— 459 587 513
Nediu.m......--.........co- ——— P = 550 708 565
- 2 {- TP areraanen ——— - 670 752 T45
All SiZeSeeevavurracrssns - —— 488 634 605
Crewler bractorS...seesssaes ——— -— 671 663 650
Homemade tractorsS.casicecsss ——— ——— —_— 190 ——
Garden (TeCHiOTS.scass crmesaa —-—— —— —_— 120 12G
A1 tractors..ieseencvens 400 390 493 592 576

1 Y. 8. Bur. Agr. Econ. F. M. 72 (2).

2 Prom survey data.

3 Exclusive of steam tractors but including homemede and garden tractors. Number as of

Js.n 1 the following year.

4 In 1940 and 1947, wheel tractors were defined as smali--18.4 rated drawbar horsepower
and less; medium--18.5 to 24.9; and large--25 and over. In 1936, wheel tractors were de-
fined as small--under 25 maximum belt horsepower; medium--25 fo 34; and large--35 and
over. The 1956 classificetion, on a rated drawbar basis, campares closely with the earlier

Ones.

WHAT AFFECTS USE OF FARM MACHINERY

The amount of use of farm machines
varies widely among farms. For example,
10 percent of all wheel tractors were used
in 1956. About 20
percent were used less than 200 hours, and
around 2 percent were not used at all
The bulk of the tractors were
used from 200 to 700 hours annually and
average was 605 hours. Forty-four
percent were used less than 400 hours. As
indicated earlier, this is about the lower
limit of desirable use from the standpoint
of operating costs for the average tractor.
Actually, these lightly used machines tended
to be old, and many of them had no doubt
reached a point at which depreciation was
no longer important. Under such conditions, of
more limited use can be economically

1,200 hours or more

{table 5).

the

justified.

6
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tions,

in machine use.

Many factors may account for variations
Possibly because of the
preferences and financial situation of their
operatorg, some farms tend to be under-
mechanized in relation to the volume of
work to be done. Others are overmechan-
ized. On a highly mechanized farm, having
perhaps three or four tractors for a rela-
tively small acreage, the average use of
tractors may be low only because the work
to be done is divided among several ma-
chineg, The result appears to be inefficient
use of machines, although this may bemore
than offset by superior timeliness of opera-
which would be reflected in high
yields and high quality of product. A farm
similar size and type with only two
tractors would necessarily use each more

heavily but might suffer for lack of power




TABLE 4. --Selected farm machines: Annual use on farms, 1941 and 1958

macﬁzﬁzer;i 1 Annual use
Machine :
19421 19572 1941% 19562
Corn-cotton plenters: Thousands Thousands Acres Acres
Tractor-drawn:
B oL Cernare 4 -—= -_— 21
2P OW.esrausranntosnonrassnnns 148 —— 131 52
3-row and OVer.ecececsenrersoce 52 ~—— 248 158
1 204 1,511 161 70
Horse-AraWhn..cs.vvrencensenrvenna 3,451 689 36 14
7 3,655 2, 200 43 53
Grain drills:
Tractor-drawn....... . - 422 1,416 201 a7
Horse«drawn. s vseennaas eveammnnne 1,290 84 ée 14
Aleieerecsssnnanna rerrmaean 1,712 1, 500 a3 82
Grain combines:?
Tractor-drawn:
Emall.vesennnes tremenna cerenaa 136 - 126 70
Medium....0... temara asvsersana 16 ——— 207 79
Iarge. e reanrrnrna rrsssasaa 112 -——= 400 240
Al.iiiiieannn vetereen cevans 264 1,020 248 119
Pickup hay balers:
Tractor-drawn. . veeeeeas cvense . 25 550 334 209
Cornpickers:
Tractor-drawn:
1-row.iaiiiieennnnn erresranes 55 371 59 43
o ‘- 75 354 140 111
MAl...... trerrrreea dearasans 130 725 106 82
Nowers, sickle-bar:
Tractor-drawn. «vveueerneees et 214 2,145 154 75
Horse-drawn.ccveeneuenes sweaaa . 2,565 355 54 16
¥ Peeoracnatn e 2,879 2,500 65 &85
Hey rakes, ride-delivery:
Tractor-dravn..... P vaaan -_— 1,295 —— B8S
Horse-drawm.e s everesenene reranas ——— a5 -— 20
All..... fertesaaaaar e aaas . 714 1,380 a5 86

» From U. 8. Bur. Agr. Econ. F.M. 42 {1).

? Fram survey data. In arriving at the hetweon breacdown tractor-drawn and horse-drawn
machines, 1t was assumed that machines on tractor farms were drawn exclusively by trac-
tors, and that machines on nontractor farms were drawn exclusively by horses or mules.

2 In 1941, smell combines were defined as those having a cut of 6 f'eet or lese; medium,
over & and under 10 feet; large, 10 feet and over. In 1956, small combines were under &
feet; medium, 6 to 7 feet; large, 8 [eet and over.

#{€) urpaTa 1981 }




TABLE 5. - Wheel tractors on farms: Hours of annual use by size of tractor, 1956

Mumber

Percentage of tractors by hours of annual use--

Size of
tractort

of
tractors 0
Jan. 1, 1957

200 to
399

1,200
or more

400 to
699

700 %o
1,199

1 to
199

Thousands Hours Percent

Percent | Percent | Percent | Percent (| Percent

1,197 513 2

1,906 565 2

1,329 745 i

28 23 21 19

20 26 25 139

10 18 28 29

4,432 605 2

19 23 24 22

1 gee table 6 for size-group limits.

at critical periods in crop production or
harvesting.

Thus, individual farms may be over-
mechanized or undermechanized because
of the preferences and circumstances of
the operators. Normally, however, certain
conditions on farms may be associated with
heavy use and others with light use. An
understanding of these conditions may help
farmers plan their mechanizationprograms
so they will fit most advantageously intothe
farm business as a whole. It may alsc help
machinery manufacturers to gear their
production programs more closely to the
needs of farmers.

Size and Age of Machine

Under farm conditions, the use of a ma-
chine is normally relatedtocertaincharac-
teristics of the machine, particularly size
and age. For example, it was found as
early as 1940, and confirmed in 1947, that
the larger and newer tractors were being
~ used more than the smaller and older units
{2).} These relationships have continued
into the 1950's, as indicated by data obtained
from the survey farms of this study. Wheel
tractors of small size’ averaged 513 hours
of use in 1956, as compared with 565 and
745 hours, respectively, for medium-size
and large tractors {table 10}.

i Numbers in parentheses refer to Iiteramre cited, page 37,

2 See table § for specifications of machine size groups, and
tables 7T 1o 9 for distribution of machines by size groups.
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Similar relationships between size and
use of machines were found for essentially
all other major machines {table 10). This
was particularly true on the farms having
tractors, most of which are commercial
farms {table 11). Onnontractor farms, which
are often noncommercial units and which
depend on animal power or hired power
units, machine usage was much lower, and
the relation of size to use of machine was
irregular {table 12}.

So far as age is concerned, wheel trac-
tors 6 years old and leas {tables 13 to 15}
were used an average of 668 hours ia 1956,
whereas those 1& years of age or more
averaged only 491 hours {table [6)}). The
same relationship between age and use
existed for most other machines, particu-
larly on the tractor farms (table 17). On
nontractor farms, machine usage was low,
and the relation of age to use was less
proncunced {table 18).

Why are the larger and newer machines
used more than the smaller and older
machines? Are they on the farmsandunder
the management that provide more oppor-
tunities for their use? Or are they used
heavily because they are better adapted to
certain farm operations? Partial answers
to these questions may be found in rela-
tionships among the farms surveyed, which
show that the larger and newer machines
are used more, even among farms of the
same size group. For example, on farms
of less than 100 acres, thelarger andnewer
wheel tractors were used more than the
smaller and older machines and to about
the same degree as on all farms {table 19}.




This was true also for farms of 100 to 219
acres and for farms of 220 or more acres,
and it was true for other machines as well,

Apparently, the larger and newer ma-
chines are used more than the smaller and
older ones, not sc much because they are
found on the larger farms as for other
Teasons. Presumably, these reasons are
based on the wider adaptability and greater
convenience of the newer machines, which
are also likely te be of the larger sizes.

A farmer who owns two tractors of dif-
ferent size and age may find wider use for
the newer machine with its improved fea-
turcs, and may tendto keep the older tractor
in reserve. Alsco, he may seek custom work
in order to reduce the per-unit overhead
costs of the newer machine with its sub-
stantial investment. Further, the larger,
newer machines may tend tobe concentrated
on farms that are operated intensively and
progressively, and thereby provide a high
workload for machinery.

TABLE 8.--Major farm machines: Specifications of size groups

Machine Unit Small Medium large
Tractors end motortrucks:
Wheel tractor...vvvcevsenecann Maxirmm belt Under 25 25 - 34 35 and over
horsepower
Crawler trector....cceevnsnse «. | Maximum draw~ | Under 25 35 - 49 50 and over
bar horse-
power
Motortruck...... trreeresannsra Ton Under 0.6 0.6 - 1.9 2.0 and aver
Tillage machines: -
Row-crop cultivetor........... Row 1 2 3 and over
Moldboard ploW.esesoererreaans Bottom 1 2 3 and over
Disk plow...ovnuwu.. Frtsvtueranas Disk 1 2 3 and over
Cne-way disk tillers...veve... | Cut (feet) Under 5 5-9 10 and over
Disk harrow..c.eeuia. srasssnes | Cut (feet) Under 6.5 6.5 - 7.5 7.6 and over
Lister...coeeeunnes vesarmerres Row 1 2 3 and over
Planting machines:
Corn-cotton planter....... esss | ROW 1 3 and over
Grain drill..c..vveeu.. seersans | Hdth (feet) under 9 g - 11.9 12 and over
Harvesting machines:
Grain combling..covevrerenanres Cut {feet) Under & 6 - 7.9 g and over
Plekup hay baler.....ovcuvrans Welght of Under 51 51 - &0 &% and over
bale {1bs. )}
Field forage harvester........ Nosize groups| weeecacccoe | i | e
Cornplcker....curn. trrmrrernas Row 1 2 ] e
MOWRT e s cunnnsnn Grrreesenvrran- Cut {feet) Under & 6 - 6.9 7 and over
Side-~delivery rake...cevvsvncn Swath (feet) Under 8 g8 - 8.9 9 and over
Miscellaneous machines:
POWBT SPIAYeTscsvrveesoceeean Tenk (gal.) Under 51 51 - 100 101 and over
Power duster......covvevecennan Hopper capac-~| Under 51 51 - 100 101 and over
ity (1lbs.)
Electric motor..c.uusiinanann., Horsepower 3.0 - 3.9 4.0 - 5.9 6.0 and over
Internal combustion engine.... | Horsepower Under 5 5.0 - 6.9 7 and over
Milking maehine....vvvvurennn. Unit 1 2 3 and over
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TABLE 7.--Major farm machines on tractor and nontractor farms: Distributior by size
of machine, survey farms, 1956

Percentage distribution of
Machines machines, by size®

roported

Srall Medium Large

Number Percent Percent Percent

Tractors and trucks:
Yheel Lractor... 7,574 27 43 30
Crawler tractiole.sess 257 32 39
MotortrucKe e susaernves caeren 4,590 48 42

Tillage machines:
Row-erop cultivator.s.evs... tisasreeen 5,026 65
Noldboard ploW..ses.s 6,167 47
Disk plow.. 1,030 52
Cne-way disk tiller 792 54
Disk DATIOW..ssveue 4,518 18
Iistere.escaccens 926 &4

Planting machines:
Corn~cobton planter 3,958 54
Grain drili...evcecennes seaaees 2,447 31

Harvesting machines:
Crain combine 1,709 49
Pickup hay balelecieensvas . 1,153 31
Field forage harvester.... ‘s 429 -——
CornpickeT.vevesanconsans deeserey 1,343 49
MoWE s eevrvvonnnnres . 4,325 i9
Side-delivery rake. . 2,378 27

Miscellanecus:
Power SPrayelesecsssses vene . 1,002 34
Power duster.....e.ouce. 286 54
Flectric motor {3 hp. and overj}....... 548 25
Internal combustion engine .. 375 17
Milking machine........ Genssennes veena 1,864 51

1 See table 6 for size-group limits.




TABLE 8. --Major farm machines on tractor farms: Distribution by size of machine,
survey farms, 1956

Percentage distribution of
Machines machines, by sizet

reported

Small Medium large

Mumber Percent Percent Percent

Tractors and motortrucks:
Wheel tractor.cciececacae teernren eess 27 43 30
Cravwler tractoreeesavssssens 32 39 29
MotortruCKe cevvvrrsenncnrcsnraarava .e 40 48 12

Tillage machines:
Row-crop cultivator. 12 74
MoldbolATd DlOWesssssstsasanasancevass 12 59
DISK PlOW.ssevesvcosvncossassansescnn 7 58
Cne-way disk #1llerisesvensonnaans ven 25 55
Disk harroW.eescscssasan 29 1<

g 71

Planting machines:
Corn-cotion planter,..... 10 70
Grain Arillesscevsnsvrornansa 45 32

Harvesting machines:
Graln combine..ceevsvvovovnnsass 50
Pickup hay DBler.s.esevasccoraannrene 31
Field forage harvester..ececrceceacss ———
CorNpleKeT e cvserecccenscccannasan cees 49
waer....lb.-...UC“...CC.C..... ..... 20
Side-delivery rake..vievorssvcsrnnnce 27

Miscellaneous:
POWET SPIBYEIsessssssnsnvonss 36
Power duster tesesesesaaannans 48
Electrie motor (3 hp. and over). 25
Internal combustion engine........... 17
M1iking machine, 52

1 See table 6 for size-group limits.

B Fp e

i(©) uPDATA 1981 }»




TABLE §. --Major farm machines on nontractor farms: Distribution by size of machine,
survey farms, 1956

Percentage distribution of
Nechine Machines machines, by sizel
reported
Small Mediwn Large
Number Fercent Percent Percent
ok e ok o 1T 980 78 20 2
T1}lage machines:
Row-crop cultivatoree.es.a. srarnrnn 807 82 18 0]
Moldboard DPloWe.seisvesscecasesensa 1,502 S0 9 1
Disk ploW..cesesevnmrvrerrensarceses 168 62 29 9
One-way disk t1ller..icceccvveceneas 38 60 40 0
Disk DAYTOWse.rerosvssrsvrstcrrsane 495 65 g 26
Idster. e incsierncencnnsrsssvnnens 129 76 18 6
Plenting machines:
Corn-cotton planter....cvoviriansnn 1,244 80 20 0
Graln drill..eeeesesecvccoscncrsnae 165 &7 2 9
Hervesting machines:
Graln cambine..civeenssioncnans cees 8 100 C ¢
Pickup hay baler'sicsvessvecannea sas 15 100 0 0
Field forage harvester..... vernrreee 7 ——— —— ——
COrnploKeTr e cerrerrnnvrntnrrvannnsasrs o - ——— -
MOWEBT e eetsniussonnenrsansnrsrannnae 647 72 i 11
Side-delivery rake.cc.ssvarveansoen 116 34 256 40
Miscellaneous:
POWEY SDIBYOT .o svtosentocsnvesssess 31 T 0 26
Power duster..vivresnennacinrsnnnns 78 30 70 G
Flectric motor (3 bp. and over).... 24 33 33 34
Internal combustion englne......... 22 ——- -— -
Milking machine .. sversnicecsviones 98 41 30 29

1 See table § for size-group limits.
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TABLE 10. --Major farm machines ontractor and nontractor farms: Annual use, by size
of machine, survey farms, 1956

Annual use, by size Percent-
Machines of machinel

for which age of
uge use on

t
reported Medium | Large o

Number Parcent
Tracteors and motortrucks:
Wheel tractoreecces. 7,079 513 94
Crawler trBCIOrcesssvrnrassonnas 20 470 a3
MotortruckK.cciseessssne 4,255 8,113 72

Tillage machines:
Row-orop cultivator 45 940 &9 97
Moldboard plow.s..... cessesrecne 6,042 20 47 97
Disk plowWessossensss 1,004 34 66 87
One-way disk tillersv.ssss 772 53 9
Disk HEIrrOWseeesecvsnenas 4,426 &7 g5
Iisteresevanancens ‘es 886 21 07 96

Planiing machines:
Corn-cotton planter......... cene 3,897 17 48 89
Grain drill.eevessrceressses e 2,384 do. 50 84 94

Harvesting machines:
Grain combingececesss 1,685 do. 69 79 74
Plekup hay baler...... 1,120 150 215 234 56
Fleld forage harvester.. 421 do. -— S -—— 92 46
mmpicker‘ CRCRRE T O NN N N R RE RN A AR B BB AN ) l, 31—3 43 111 — 82 69
MOWRT s sseearnnes 4,225 31 57 86 66 88
Side-delivery rake...sreceeraaes 2,331 do. 80 G4 81 86 83

Miscellaneous machines:
FPOWET SPrRYEeIescessscrss 969 do. 39 79 150 106 gg
Power QusSter'evserrcvcatcrecosnsee 275 do. 68 189 132 143 91
Fectric motor (3 hp. and over). 538 Hour 5481 1,238 | 2,042 1,213 100
Internal combustion engine...... 367 do. 135 120 598 300( 100
Mliding mechine. cuvesecorsnnans 1,834 do. 799 897 | 1,044 8311 100

1l See table 6 for size-group limits, Use reflects times over for machines used on the
seme land more then once In the year.
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TABLE 11.--Major farm machines on tractor farms: Annual use by size of machine,
survey farms, 1958

Machines Anmual use, by size Percent-

1
for which of machine age of

Machine use use on

reported Medium | Large owner's
farm

Number Parcend
Traciors and motortrucks:
Wheel tractor 7,079 513 565 g4
Crewler 3ractiOr e svrcecraacarans 240 470 675 93
Motortrucke -vecsneeananaeconnnas 3,349 8,217 5,598 | 7, ; 77

Tillage machines:
Row-crop cultivator..ceeeeeeennes 4,148 9% 128 97
Moldboard plow.....,....... 4, 540 16 49 7 97
DiSK DPlOWerssesonsns ees 844 49 70 87
Cne-way disk tlllﬂr............. 734 47 147 97
Disk harrow 3,946 80 1313 95

771 24 109 97

Planting machines:
Corn-cotton planter. 2,668 21 52 70 88
Grein drill e . 2,226 54 a8 87 94

Harvesting machines:
Grain combine 1,677 70 79 2460 119
Pickup hay baleleeecessss ceeean 1,105 . 157 2151 234 | 209
Field forage harvester 414 . -_— ——— —— 93
Cornpickericeeens PR 1,313 . 43 111 -—— 82
MOWeT e eeuasrens sesereaavesronona 3,594 . 41 63 88 75
Side-delivery reke 2,215 83 98 84 89

Miscellaneous machines:
Power sprayer. 338 41 79 193 108
Power duster 197 . 76 140 132 119
Electriec motor (3 hp. &nd over). 514 568 { 1,247 2,036 {1,218
Internal combustion engine 345 135 120 656 311 100
MilKing Machifieseoessssns veneens 1, 744 813 692| 977 | 823| 100

1 See table 6 for size-group limits. Use reflects times over for machines used on the
same land more than once in the year.
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TABLE 12, --Mator farm ma-hines on nontractor farms: Annual use, by size of machine,
survey farms, 1956

Machines Annug% useiibyi31ze Percent-
, for which , magine age of
Machine use Unit use on
ted . owner's
reporLe Smell | Medium | Large | 411 farm
Numbet Percent
MotortruckSesssaanss ceeanamasoonan 906 Mlle | 7,909 | 8,391} 7,739 ;8,234 57
Tillage machines:
Row-crop cultivatorscasissnssess 792 Acre 45 45 - 45 100
Moldboard ploWieeecsa.. tenreaeas 1,502 do. 22 8 30 22 100
Disk ploWeevevesscnrensne srnenns 160 do. 24 28 57 28 98
One-way disk tiller...c.acoeo.... 38 do. 104 1ns -— 108 100
Disk h8ITOWeueuanaan sascnsnamcan 480 do. 18 61 51 30 84
Listereeseeecnnnennaas esavasmsae 115 do. 18 39 21 21 92
Planting machines:
Corn-cotton planier.vecavrscsess 1,229 de. 16 16 -—- 16} 96
Grain drill..ieiessvesvesvvvsanen 158 do. 13 23 8 14 82
Harvesting mechines:
Pickup h&Y baler..-.........“.o. 15 dO- 40 ——— — 40 12
MOWET s s rsevsasnsstanssna . 631 do. 17 19 7 16 98
Side-delivery rake.cesssisonesas 116 do. 17 14 25 20 100
Miscellaneous machines:
POWET SPTBYETsasetssssossranssss 31 do. 5 -— 50 17 100
POW&I‘ duster----..-.---.. LI T 3 78 do- 48 271 .- 205 98
Electric motor (3 hp. and over). 24 Hour --=- 1 1,100 ! 2,160 | 1,087 100
Internal combustion engine.ices.. 22 do. - - 127 127 100
Milking maching.seescassscaaenes <0 do. 600 881 | 1,593 985 100

1 See table 6 for sige-~group limits. Use reflects times over for machines used on the
same land more than once in the year.
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TABLE 13.--Major farm machines on tractor and nontractor farms: Distribution by age
of machine, survey farms, 1958

Percentage of machines aged--

Machines
reported 6 years 7 to 11 12 years
or less years or more

Machine

Percent Percent Percent

Tractors and motortrucks:
Wheel tractoresccesesss . 36 35 prats
Crawler tractOrecrccssovve . 28 31 41
Motortruck.. sessnsasdan 42 45 i3

Tiilage machines:
Row-crop culiivator....... . 31 36 33
Moldboard PloW.sessaasassnnosratncs 28 28 L4
Disk plow. . 37 30 33
One-way disk tiller . ag 31 31
Disk harrow.esecsses 32 35 33
Listeressssrnness 23 29 48

Planting mechines:
Corn-cotton planber.c..cesecennecsas 32 29 39
Grain drill... ceasamerrssanans 27 27 46

Harvesting machinea:
Grain cOMbinessseccesssnacsass 35
Pickup hay baler... caws 24
Field forage harvester...eoeserarns 25
Cornpieker..ceseccceses 38
MOWE e sesanarssssraantsvsvaianensss 32
Side-delivery rake... 31

Miscellaneous:
Power sprayeérss. rersmasataena 27
Power duster..viessssssnsse 29
Electric motor (3 hp. and over).... 24
Internel combustion engine....cee.. 33
Milking machin@esecscrsrorarrensnaa 37
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TABLE 14.--Major farm machines on tractor farms: Distribution by age of machine,
survey farms, 1956

Percentege of machines aged--

Machine Machines
reported & years 7 te 11 12 years
or less yesra or more
Number Percent Percent Percent

Tractors and motortrucks:

Wheel tractor....cveceennnsencaranns 7,574 36 35 29

Crawler tractor.ec..cea.. sessanenrns 257 28 31 41

MotorirucKeeseoiereosovoncannnannas 3,600 43 43 14
Tillage machines:

Row-erop cultivatoreescesssnsnrnnnn 4,219 35 36 29

Moldboard ploW.eescsessoesnnnne . 4, 605 34 32 34

Disk ploweeeeasn e 862 42 32 26

One-way disk tiller...... vervsrauss 754 39 32 29

Disk hBrroWeeesessssovmrsnsrsnansns 4,023 35 35 30

Listerceceecensecas sesstensansasune 797 27 32 41
Planting machines:

Corn-cotton plantersiicecccicencnan 2,714 40 29 3l

Grain drillececesescvacvorscconaans 2,282 28 28 b
Harvesting machines;

Grain combinGesescssununns viearavans 1,701 46 35 18

Pickup hay balersseeaansancnsennnns 1,138 70 24 6

Fleld forage harvester..cvsscscnsass 422 €6 25 3

Cormpickerseseersaennass sraeaaraess 1,343 48 38 14

MOWET e enesrsvenssssaneressennsasns 3,678 36 34 30

Side-delivery rakée...cvaev.. caraene 2,262 43 31 26
Miacellaneous:

POWEr SPIBYSTesascvssssonuansnssass 872 61 27 12

Power dustereiereececsscnnrnnnenns . 208 51 29 20

Electric motor {3 hp. and over).... 524 44 25 31

Internal combustion engincecccenses 353 31 30 39

Milking machineseeeeressrsnsarasunn 1,766 34 36 30
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TABLE 15.--Major farm machines on nontractor farms: Distribution by age of machine,
survey farms, 1956

Percentage of machines sged--
Wi Machines
Machine reported 6 years 7 to 11 12 years
or less years or more
Number Tercent Percent Percent
Mo‘tor'tmck.............-....c.._...... 990 41 50 * 9
Tillsge machines: .
RHow-crop cultivatorsicsseicesances . 807 11 35 54
Moldboard ploW.esseansssacssssacsns 1,502 10 16 P4
Diskplow;o. ----- srms v s enanteantuna 168 3? 30 33
Cne-~way disk tiller.veecersvancs. .. 38 _ 21 0 7%
Disk harrOWeacsssscasannnse sasens oue 495 9 29 62
LiS“teI'..... ---------- sescabnaswy e 129 O 12 88
Planting machines:
Gorn-cotton planter..cveesrcoseces, 1,244 15 28 57
Grain drill.evecersnrcasncssnsssnaas 165 19 13 68
Harvesting mechines:
Gl‘&in combine...................o.. 8 100 O O
Pickup hey Daler.isscecevirsavsessansa 15 o 7 56
Field forage harvesier.vesesaseeec. 7 100 0 0
MOoWer.isvsaanns sresseninane . ‘s 647 8 2 71
Side-delivery rakecsssecanssnusvsas 116 0 27 73
Miscellaneous:
POWET SPrayelscessssesersossanvanas 31 48 26 26
Power duster........QOQIID'OI...'tI 78 42 29 29
Flectric motor (3 hp. and over).... 24 33 0 67
Internal combustion engine.e..... .e 22 32 68 0
}Vﬁ.l—king m&chine """ S dapmprEsanNraRs 98 15 53 32
18
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TABLE 18. --Major farm machines on tractor and nontractor farms: Annual use by age
of machine, survey farms, 1956

Machines Annual use, machines aged'--
. ich .
Machine fiiewﬁz_ Unit g years | 7 to 11 | 12 years a1
ported or less years or more
Number
Tractors and motortrucks:
Wheel tractor...v.ivevrnens 7,079 Hour 668 631 491 605
Crawler trector..,...,..... 240 do. 750 700 545 650
Motortruek..oovvivinsnanas 4,255 Mile 9,640 6,020 3,264 7,213
Tillage machines:
Row-crop cultivetor........ 4,940 Acre 185 135 94 138
Moldboard plow. ........cuwn 6,042 do. 90 77 36 63
Disk PIOW.  viveravonnsnnnns 1,004 do. 81 112 55 82
One-way disk tiller........ 2 do. 157 154 174 162
Disk DAIrTOW. . cuvsosssonsss 4,426 do. 187 148 B4 140
Lister..cvovivrnivinennres. 886 do. 183 106 78 111
Flanting mechines:
CGorn-cotton planter........ 3,897 do. 82 57 27 53
Grain drill...vevvereanores ; do. 122 a9l 52 82
Harvesting mechines:
Grain combing.......vevevn. 1,885 do. 144 115 63 118
Fickup hay baler..,........ 1,120 do. 243 141 68 207
Field forage harvester..... 421 do. 103 B4 29 g2
Cornpicker.......cocvuannns 1,313 do. 106 66 44 8z
MOWET. . uviavisnssnrnsnanns 4,225 do. 96 67 39 66
Side-delivery rake......... 2,321 do. 112 86 47 86
Miscellaneous machines:
POWET SPTBYEIv e avrrrrarves 269 do. 118 80 93 106
Power duster.....ceoveecaes 275 do. 237 55 50 143
Eleetric motor (3 hp. and
OVET) e v vnan PP 538 Hour 1,524 833 1,077 1,213
Internal combustion engine. 387 do. 536 207 176 300
Milking machine............ 1,834 do. 907 827 751 831

1 Use reflects times over for machines used on the same land more than once in the year.
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TABLE 17.~-Major farm machines on tractor farms: Annual use by age of machine,
survey farms, 1956

Machines Annusl use, machines aged*--
. forwhich .
Machine use Te- Unit 6 years j 7 to 11 |12 years ML
ported or less years | or more
Number
Tractors and motortrucks:
Wheel tractor...... srteinaa 7,079 Hour 668 631 49], 605
Crawler tractor....vvaces.. 240 do. 750 700 545 650
MOBOPETUCK. o v vsveverrrennss 3,349 Mile 9,573 5,615 2,930 6,937
Tillage machines:
Row-crop cultivetor........ 4,148 Acre 189 152 118 155
MoldboaTd PlOW. . iouirevenn.. 4,540 do. 93 as 49 77
Disk plow...vvivrnncninaynn 844 do. 81 121 73 92
One-way disk tiller..... . 734 do. 157 154 186 165
Disk herrow.......... taraes 3,948 do. 191 159 100 153
Lister.....vvuuues Crraaeees 771 do, 183 109 94 124
Planting machines:
Corn-cotton planter....... . 2,668 do. g2 73 39 70
Grain drill......ovvvenrnnn 2,226 do. 126 93 57 87
darvesting machines:
Grain combine,............. 1,677 do. 146 115 63 119
Pickup hay baler........... 1,105 do. 243 143 77 209
Field forsge harvester..... 414 do. 104 84 29 93
Cornpicker.......cvvivnvane 1,313 do. 106 66 4 82
MOWET . . h v veiiisnnerannns 3,594 do. 28 73 49 75
Side-delivery rake......... 2,215 do. 112 89 52 8%
Miscellansous machines:
Power Spreyer.......e.eea.. 938 do. 121 83 98 109
Power duster......vevveuen. 197 do. 181 65 27 119
Electric motor {3 hp. and
over}..... ceens Cerieaan, 514 Hour 1,539 833 1,077 1,218
Internal combustion engine. 345 do. 551 230 176 311
Milking machine..... ciresan 1,744 do. 911 795 755 823

* Use reflects times over for machines used on the same land more than once in the year.

20

i(C) urbaTa 1981 }




TABLE 18. --Major farm machines on nontractor farms: Annual use by age of machine,

survey farms, 1956

Machines Annual use, machines aged*--
Machine for which Unit
use re- 6 years |7 to 11 |12 years ALl
ported or less years or more
Number
MotOXETUCK. + e ceveeaenaavans . 906 Mile 9,830 7,358 5,139 8,234
Tillasge machines:
Row-erop cultivator........ 792 here 117 47 28 45
Moldboard PloW..vssensveses 1,502 do, €0 14 18 22
Disk ploW...ossuisiosnnnnnnn 180 do. 68 30 22 28
One-way disk tiiler,....... 38 do. 172 -—- 91 108
Disk haTTOW..voiuvennsnran: 480 do. 72 a3 22 30
5 .- - 115 do. - 60 5 21
Planting machines;
Corn-cotton planter........ 1,229 do. 26 FA 12 16
Grain drill.......cc.... aee 158 do. 26 10 12 14
Hervesting machines:
MOWEL . v i vvertnnssrnasansan 631 do. 34 1z 15 15
Side-delivery reke........ . ile do. - 31 i5 20
Miscellaneous machines:
POWST SPTayeT. . vseasssaaan 31 do. 6 3 50 17
Power duster....vcuvuvennns 78 do. 418 25 87 205
Electric motor (3 hp, ang
S CF o 24 Hour 1,100 --- 1,080 1,087
Internal combustion engine. 22 do. 300 47 - 127
Milking machine,........... 90 do. 763 1,201 643 985

! Use reflects times over for machines used on the same land more than onee in the year,

TABLE 19. --Wheel tractors: Annual use by size of farm and size and age of tractor,

survey farms, 1956

Number of Annual use on farms
Size and age tractors
of tractor less then | 100 4o 219 220 acres Al
Jan. 1, 1957
200 acres acres or mope farms
Thousands Hours Hours Hours Hours
Size:?
Smalleeserereccces risaaas 1,797 33z 507 605 513
Medium..vevvaeueee cereran 1,906 445 570 621 63
IarEe.eeesosvssnnnaa rasees 1,329 501 693 W4 P45
Total or average....-.. 4,432 430 589 699 605
Age: '
6 YOBTS OF 1€88¢cuescassn 1,618 486 635 782 668
710 11l yeaT Seceecvosnnes 1,538 458 596 T, 631
12 years Of MOrC.ceesvsee 1,276 329 525 543 491
Total or average....... 4,432 430 589 699 605

1 See table 6 for sige-group limits,
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TABLE 20. --Major farm machines on tractor farms: Annual use by size of farm,
survey farms, 1956

Annunl. use, by size
of farmt Percent-
age of
Less | 100 220 use an
+han to acres owner's
100 219 or farm
acres | acreg | more

Machines
for which
use
reported

Machine

Number Percent
Tractors and motortrucks:
Wheel trECtOT seescssscnseavsvons 7,079 430 589 699 94
Crawler tractor.veccevesrescnusss 240 415 525 715 93
Motortrucke s sesaroannscnanans 3,349 7,427 6,294 | 7,176 77

Tillage machines:
Row-erop cultivator.ceesass 4,148 62 124 238 96
Moldboard ploWeesasosonns 4, 540 . 25 56 121 77 97
Disk DPlOWiseeseasann 844 . 48 91 128 9z 87
One-way disk tillereeeucss 734 . 38 89 238 97
Disk hArroWecsssesssnsscosnannarass 3,946 . 7L 115 235 95
Listereseesseenn 771 39 69 161 124 97

Planting machines:
Corn-cotton planter.ssvsssesenss 2,668 24 57 117 70
Grain drill sanasssasscnsres 2,226 19 40 142 87

Harvesting machines:
Grain combing.ssevsessusacsananns 1,677 A7 73 lel 119
Pickup hay balersccsvecssesrsnces 1,105 85 174 253 209
Field forage harvester.... . 414 28 84 102 a3
Cornpickeresessaannscans sesriavss 1,313 30 64 103 82

3,594 36 62 106 75

2,215 37 68 129 89

Miscellaneous machines:
Power sprayer 938 do. 151 77 119 109
Power duster 197 do. 59 165 130 119
Electric motor {3 hp. and over).. 514 Hour | 1,325 805 |1,385 | 1,218
Internal combusition engine....... 345 do. 228 175 382 311
Milking machine . 1, 744 do. 724 745 940 823

1 yse reflects times over for machines used on the same land more than once in
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Size and Type of Farm

Operators of large farms use their ma-
chines mmore heavily than do these of
smaller farms. On the farms surveyed, this
was true for all major machines except
motortrucks and power sprayers. In fact,
for most machines the average use on
farms of 220 acres or more was three
to four times that on farms of 100 acres
or less (table 20). This was true for small,
as well as for large, machines. It was also
true despite the fact that custom work was
emphasized less on the large farms than
on the small farms (table 21}, These data
support the generally accepted idea thatthe
larger farms provide a better opportunity
for efficient use of machinery. This advan-
tage would seem to be one which, generally
speaking, the smaller farmersarenotover-
coming by doing custom work for others.

When the farms of the study were classi-
fied by type, some noteworthy differences
in use appeared. On cotton farms, for
example, tractors; motortrucks, some till-
age machines, and electric motors were
used more heavily than on other types of
farms (table 22}, On cash-grain farms,
heavy use was made of combines and certain
tillage machines. Use of milking machines
is naturally heavy on dairy farms. Opera-
tors of part-time farms made light use of
most machines, but used motortrucks
about as much as did operators of other
tvpes of farms. Heavy off-farm use ac-
counted, in part, for this result.

What is the significance of these rela-
tionships? For one thing, it would seem
that the typical cotton farmer may need to
think about replacing some machines sooner

than operators of other types of farms.
This may be of interest to machinery deal-
ers and manufacturers who serve cotton
and other types of farms.

The farms surveyed were also clasgified
as to whether or not they had tractors.
As indicated earlier, heavier use was
made of machines on tractor farms than
on nontractor farms. For most field ma-
chines, average annual use on tractor
farms in 1956 was four to five times that
on nontractor farms ({tables 11 and 12},
This reflects the fact that the typical trac-
tor farm was a sizable commercial unit,
well mechanized, and intensively operated.
The typical nontractor farrn was a smaller
unit, less intensively operated, not sohighly
mechanized, and often a part-time farm.

Regional Differences®

The factors discussedare reflectedinre-
gional differences in use of farm machines.
In each region there is a wide range in size
and age of machines, and in size andtype of
farm. Because ofthis range, and perhaps for
other reasons, the differences in machine
use between regions present no regular pat-
tern except that the North Atlantic region
tends to be low and the West tends to be
high in annual use of machines {table 23}.

:The regions sampled and the States in each were: NORTH
ATLANTIC: New England. New York, New Jersey, Pennsylvania;
EAST NORTH CENTRAL: Ohio, Nlinois, Indiana, Michigan, Wis-
consin; WEST NORTH CENTRAL: Minnesota, lowa, Missouri,
Kansas, Nebraska, North Dakota, South Dakota; SOUTH: Dela-
ware, Maryland, Virginia, West Virginia, North Carolina, South
Carelina, Georgia, Florida, Alabama, Mississippi, Kentucky, Ten-
nessee; SOUTH CENTRAL: Arkansas, Louisiana, Oklahoma,
Texas; WEST: Montana, Wyomning, Colorado, New Mexice, Ari-
zopa, Nevada, Urah, Idaho, Washington, Oregon, California.

TABLE 21. --Selected machines on tractor farms: Use for custom work, by size of
owner's farm, survey farms, 1956

Percentage of anmial use for custom work,
. . by size of farm
Machine
Iess than 100 to 219 220 acres
100 acres agras or more ALl
Percent Percent Percent, Percent
Wheel PractiOTevrrerrescrrsrnnrans 7.2 6.6 5.0 5.8
Crawler Lrachore.ccvccvanoceonnns 8.9 19.5 4.2 7.2
MotorErucK. r s s v v c v e rrnnr s 40.7 26.5 14.3 23,4
Grain combine..iviievucrnesnonnens 37.7 40.9 20.5 25.6
Pickup hay baler....cvevvionnsnss 55.6 60.6 36.3 44.3
Field forage harvester........... 0.0 58.4 53.5 54.1
Cormpicker...cvnvciuvaruisencannns 19.4 35.3 29.2 30.6
MOWE D iy r v e st i v errnernrarnsrenass 21.8 12.1 10.8 2.2
Side-delivery rake...ecvvrcvrvans 6.2 16.0 19.7 17.7
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TABLE 22. --Major farm machines on tractor farms: Annual use by type of farm, survey farms, 1958

Machines Annual use, by type of farm®

for
which Commercial

use Cash-

reported grain Cotton

Numbex
Tractors and motortrucks:
Wheel tractor.sscesccccscssesevesns 7,079 645
Crawler tractor.iiesccccsccvcacnsss 240 660
MotOrtIUCKeseneesveoaososassccnsons 3,349 6,338

Tillage machines:
Row=crop cultivator..cesecscosasase 4,148 74
Moldboard PloW.esessscoesssesevaaas 4,540 42
DISK DPlOWeeassasaaassecoiososssnans 844 132
One-way disk tiller.eeecesecosesans 734 114
DiSK harlOW. esseesasecsoasscsssasss 3,946 91
1i8teT e rsessassnancassossasseosnaans 711 45

Planting machines:
Corn-cotton planter....cceeeesesves 2,668 35
Grain drill..cseiesecsssssscsascane 2,226 do. 50

Harvesting machines:
Graln combine.veescevesctasossaanes 1,677 do. 87
Pickup hay baler..ccscerseaiosessvse 1,105 do. 157 215
Fileld forage harvester...ececsveees 414 do. 95 111
COTNPICKE s sescesvssossovssnssnsnns 1,313 do. 55 78
MOWEY e o e ivaeatsananassossavenassoess 3,59 | do. 84 93
Side-delivery rake.csesscecescsenne 2,215 do. 89 110

‘Miscellaneous machines:
POWET SPLAYET e eescsassoeessssssnes 938 do. 70 74
PoweT AUSTET. ceveassssssosscssanses 197 do. 78 11 38
Electric motor (3 hp., and over).... 514 Hour 1,234 1,084 202
Internal combustion engine...seeeee | 345 do. 325 270 345
Milking machine....ceeeoucansaronss 1,744 do. 969 517 489

1 yge reflects.tinmes over for machines used on the same land more than once in the year.




TABLE 23. --Major farm machines on tractor farms: Annual use, by region, survey farms, 1956

& Machines ‘ Amual use?t
. for which -

S

s Machine use Unit North | East N.|West N. | o ., | South West United

; reported Atlantic | Central | Central Central es States
j}z‘ - Number
i 2 Tractors and motortrucks: :
L B Wheel tractorccesceccscsnccesncenne 7,079 Hour 558 579 676 522 619 615 605
w0 Crawler tractor...ceeesescscenssass 240 do. 440 625 695 445 550 675 650

MOtOTEIUCK. s v svuannrennnncennennes | 3,349 Mile 5,193 | 6,926 | 5,223 8,402 | 9,929 | 6,903 | 6,937

Tillage machines:

"Row=-crop cultivator..iceescecesvecae 4,148 Acre 29 115 216 78 232 273 155
Moldboard PloWeeesesecsosnssiasnsnss 4,540 do. 27 67 92 37 196 77 7
DiSk PlOWseesesasnsascsosonssoasansy 844 do. 25 78 115 71 129 102 92
One-way disk ti1ller..cececvsesesseas 734 do. 27 79 185 53 179 325 165
Disk harToW.eeeceessecoiocasnsesnss 3,946 do. 43 160 210 74 195 209 153
Listereeiivessoorsencsaonssnnsaanae 771 do. 15 12 96 36 151 211 124
Planting machines:
Corn-cotton planter....eeeesceecsce 2,668 do. 21 | 70 97 37 95 92 70
Grain drill.eiececescceasessssaasans 2,226 do. 28 43 102 55 147 191 87
Harvesting machines:
Grain-combing..ceeecessesessenaesss 1,677 do. 63 93 118 96 181 |+ 258 119
Pickup hay baleT....eeeevseeeceneas | 1,105 do. 108 201 159 315 254 251 209
Fleld forage harvester....civeecises 414 do. 46 96 112 74 86 | 76 93
CornpICKeT s oeseeesvsanaasisassnsnsns 1,313 do. 23 - 75 93 81 21 238 82
MOWeT e s seeeenscisnaconnssvcnssnannsa 3,59 do. 55 - 60 85 53 20 123 75
Side~delivery rake.csvcecsesasseess 2,215 do. 68 59 93 84 169 165 89
Miscellaneous machines: ‘
POWET SPTaYereeesscensassansoscenss 938 do. 62 159 89 46 82 159 109
Power duSter.cececrscsvesosasancaes 197 do. 36 37 7 113 11 294 119
Electric motor (3 hp. and over).... 514 Hour 498 199 499 3,652 | 1,459 2,000.| 1,218
Internal combustion engine...seee.s 345 do. 38 245 129 95 341 . 627 311
Milking machines..e.eeseecseneessas | 1,744 do. 871 717 558 1,529 | 1,176 | 1,019 | 823

1 Use reflects times over for machines used on the same land more than once in the yéar.

§2

¥




Table 23 is concerned only with tractor
farms, I nontractor farms had been in-
cluded, more proncunced regional differ-
ences would have been evident. The non-

tractor farms, which are concentrated in
the Southern and the South Central States,are
generally smaller and less heavily mechan-
ized than are the tractor farms.

DEPRECIATION OF FARM MACHINERY

Investment in farm machines has become
increasingly important in relation to other
farm capital items. In 1940, the investment
in machines and motor vehicles on farms
was $3.1 billion--about & percent of the
total value of physical farm assets.In 1958,
it was $17.6 billion, or more than 10 percent
of a much larger total value. Indications are
that this trend will continue, perhaps not
at the same rate but certainly in the same
direction, as farmers strive to use labor
more efficiently. Thus, the costs of owning
and operating farm machines becormne more
and more important.

Depreciation is one of the major costs of
owning and operating farm machines. With
time and use, a machine wears out or be-
comes obsolete and uneconomic, These
forces, alone or in combination, constitute
the components of depreciation.

Wear and tear on a machine are directly
related to the amount of use. There are
off setting influences such as good manage-
ment, careful lubrication, and promptness
in making repairs. However, the methods
commonly used for computing depreciation
of farm implements have ignored use except
as it coincides with age. Acceptable pro-
cedures are needed to measure the decreas-
ing year-to-year values of machines. In
modern farming, records are required for
completion of income tax reports and for
participation inthe Social Security program.
For the farmer who is interested also in
a financial analysis of his business, record-
keeping, with inventories and a considera-
tion of appreciation and depreciation, is
necessary. From the standpoint of actual
costs, depreciation of equipment is not al-
ways given the consideration it merits as
an increasingly important cost in farm
operation.

A more accurate appraisal of deprecia-
tion can be made if it is divided into two
elements: ‘‘variable'’ and ‘‘fixed’’ (6}. The
variable element may be termed ‘‘wear
depreciation** and the fixed element, '‘time
depreciation.’” The latter relates to the
maximum rumber of years or hours over
which a machine’s profitable use may be
spread before it becomes obsolete. The
former relates to the maximum use in hours
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or acres that can be expected before the
machine wears out in an economic sense.

Several different methods have been de-
veloped for calculating depreciation. Most
commonly used for farm machines are the
straight-line, and the constant-percentage
{reducing balance} methods. The straight-
line method is simple to apply and shows
an evenly distributed depreciationcost over
the life of the wachine. The constant-
percentage plan places a high cost in the
early years and a lighter one in the later
years, with resultant values that tend to
conform teo actual market values for some
implements. Before these methods, or most
others, can be applied to compuie depre-
ciation, the expected service life of the
machine must be estimated.

Service Life and Age of Farm Machines

In arriving at average service life and age
of farrm machines, use canbe made of infor-
mation from the farms surveyed for this
study, and of census reports on the manu-
facture and shipments of tractors and farm
machines for dornestic use. Domestic ship-
ments, as reported, include imports. There-
fore, these reports provide the total number
of implements going annually into the stocks
of farm-implement dealers. The data sup-
plied by farmers in the survey can be ex-
panded to pgive the estimated numbers of
various implements listed by year of manu-
facture that were on farms on January 1,
1957. If numbers of machines on farms,
grouped by year of manufacture, are sub-
tracted from the numbers shipped ineachre-~
spective year, the remainders canbe desig-
nated as '‘disappeared;'’ that is, discarded
as wornout or obsolete at some time between
the date of manufacture and January 1, 1957.
For example, among the 1.02 million grain
combines on farms on January 1, 1957, about
42,000 were manufactured in 1956, about
75,000 in 1955, and so0 on back to 1935 and
earlier, By matching these annual data
against annual shipments, disappearance fig-
ures for combines manufacturedinany year
prior to the year of study canbearrived at.

Ameng the combines on farms on
January 1, 1957, about 33,500 were manu-
factured in 1946, Thus, by the end of 1956,




they had been used 1l years. Domestic
shipments for 1946 totaled 48,000. The
difference of 14,500 is a measure of dis-
appearance from 1946 to 1956. It can be
expressed as a percentage of shipments;
in this instance, 30 percent,

Calculations of this type were made for
other years and other machines. Both the
rates of shipment for domestic use and the
numbers of machines reported on farms by
year of manufacture show wide year-to-year
variations. These variations result in quite
erratic fluctuations in the raw disappearance
figures for the implements concerned. In
some instances, the disappearance, obtained
by subtracting the number of machines
reported on farms by year of manufacture
from the nurmber shipped by manufacturers
for corresponding years, shows an excess
of those op farms over the number manu-
factured, This can be partly accounted for
by carryovers of machines in dealers’
stocks and by lags in sales by manufac-
turers of models inthe year of manufacture.
Releases of the U, S, Bureau of the Census
indicate that stocks fluctuafe rather widely
from quarter to quarter and from year to
year, Thege fluctuating inventories support
the assumption that carryovers in the
hands of manufacturers and dealers may
account for some of the discrepancies found
in comparing the two series of data. Aside
from these influences, such results can be
accounted for only by sampling error in
the survey, or by errors in arriving at the
year of manufacture of rachines on farms,

To make the raw disappearance figures
usable, they were smoothed by the graphic
process described below, It was then
possible to compute the percentage and
number of machines disappearing in 1956
of those manufactured in 1956 and in each
earlier year back to the year of manu-
facture of the oldest machine reported on
farms in 1956, This in turn provided the
basis for calculating the average service
life of the machines that disappeared in
1956, and the average age of those remain-
ing on farms at the end of 1956,

Table 24, which deals with grain combines,
fllustrates the procedure followed in com-
puting the average service life of other
farm implements, and their average age.
‘‘Percentage of disappearance by 1956
was obtained by taking readings from a
free-hand curve plotted from annual data
expressing disappearance by 1956 in per-
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centage of shipments for each year. Taking
readings from the curve smooths the dis-
appearances and also provides a statistical
basis for estirnating disappearance for
certain years when other indications may
be lacking.

The average service life and averageage
of most of the other implements studied
{table 25) were calculated as described
above for combines. These averages are
not necessarily applicable to any single
piece of equipment, or to the experience
of any individual farmer, but they can be
accepted as rough, practical guides for the
machines listed.

With respect to service life, these results
have importantimplications, Compared with
the results of earlier research, they indi-
cate that depreciation rates for farm ma-
chines may change over time, Using farm
tractors as an example, a study made in
1941 {4) covering the period 1910-41 showed
the average length of useful life to be about
12 years, A similar study made in 1948
{3) and covering the period 1917-47, showed
the useful life to be 19 or 20 years. The
study reported here covered the period
1927-56. It shows useful life as 17 years
{table 25}, The difference bhetween the
latter two studies may not be significant,
but there seems little doubt that tractors
produced in recent years have a longer
useful life than those producedearlier. This
is true not only in years but alse in hours
of use. The average annual use of tractors
increased from about 400 hours in 1920
and 1930 to around 600 hours in the last
decade. Apparently, meodern tractors are
so made that they either wear longer than
those made earlier, or are less subject to
obsolescence. Perhaps bothave true insome
degree, Rubber tires, which have become
almost universal on modern wheeltractoers,
tend to reduce wear and tear, and may have
reduced obsoleacence as well.

It seems then that the average life of a
modern farm tractor is 17 to 20 years,
as compared with about 12 years for trac-
tors made from 1910 to 194!, This means
that annual depreciation costs for modern
tractors are less than the commonly ac-
cepted figures based on a useful life of 10
to 12 years,

This does not mean, of course, that the
average tractor is necessarily owmed by
one farmer for 17 to 20 years. Only ahout
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TABLE 24, --Grain combines: Computation of average gervice life, and average age, 1056

Computation of average service life Computation of average age
Year Domesiic Pct, disappearance Number disappearing Number
of Years shipments
manufacture of includi;xg B In In Weighted by years Disappeared In use In use weighted
| wse | Girortst | 1056 | 1946 1956 of use vy 1956 Jan. 1, 1957 | by years of use
(col. 2 x col. &)} (eol. 1 % col. 5) | (eols 2 x cole 3)| (el 2 - col. 7)[(col. 1 x col. 8)
(1) (2) (3) (4) (5) (6) 42) (8) (9)
Number | Thousands | Percent | Percent Thousands Thousands Thousands Thousands Thousands
13560ecevines 1 487 0 0 0 0 0 447 44,7
1955, ceeanses z 64.9 0 0 o] 0 0 64.9 129.8
1954 . ciiiinn 3 56.1 1 1 .56 1.68 .6 55.5 166.5
1953 cenannen 4 69.0 2 1 .69 2.76 1.4 67.6 270.4
1952, 00 eennee 5 75.4 4 2 1.52 7.55 3.0 2.4 362.0
1951, cvennens & 105.2 6 2 2.10 12.60 6.3 98.9 593.4
1950, e uanne 7 114.2 g 3 3.43 24.01 10.3 103.9 727.3
1949 civennnn g 102.86 14 5 5.13 41.04 14.4 88.2 705.6
1948, e 9 88.2 19 5 bbb 39.96 16.9 72.0 648.0
1947, aeianin 10 70.6 25 6 4.24 42.40 177 52.9 529.0
19460 0eennen 1 48.0 31 6 2.88 31.68 14.9 33.1 3e4.1
1945 ciuinnas 12 48.8 37 6 2.93 35.16 18.1 30.7 368.4
1944 .. 00i0in. 13 41.3 43 6 2.48 32.24 17.8 23.5 305.5
134830 cevnnene 14 25.0 48 5 1.25 17.50 12.0 13.0 182.0
1942..0c0ines 15 43.4 55 7 3.04 45.60 23.9 19.5 292.5
194 eciennnes 16 59.5 60 5 2.98 47.68 35.7 23.8 380.8
1940.:ceenine X7 37.6 64 4 1.50 25.50 24.1 3.5 229.5
1939, .. 0unn 18 30.56 68 4 1.22 21.96 20.8 9.8 176.4
1938.ceivenns 19 4.6 72 4 1.66 31.54 30.0 11.6 220.4
1937 cevunies 20 2B.5 75 3 .86 17.20 21.4 7.1 142.0
1936, cenuann 21 13.7 78 3 41 8.61 10.7 3.0 63.0
1935, e innnn 22 4.9 81 3 .15 3.30 4.0 .9 19.8
1934 ... 0inenn 23 - 84 3 —— —— — -——— ——
1933, 00 0an ces 24 — 86 2 — _—- —— — —-
19320 ceanenns 25 ——— 88 2 —— _ p— ——— ———
1931.. .04 26 L% a1 3 .12 3.12 3.7 A 10.4
1930.ceciiones 27 17.0 93 2 .34 9.18 15.8 1.2 32.4
1929..... 28 19.7 95 2 .39 10.92 18.7 1.0 '28.0
1928...500... 29 18.0 26 1 .18 5.22 17.3 i 20.3
1927 ccevnene 30 11.2 o8 2 .22 6.60 11.0 .2 6.0
Totaleeou., —— - ——= - 4471 525,01 —— 914.0 7,018.2
Average service life = gzzz; igi' i_ = 522'%’: = 11.7 years Average age = gg::i zgi g = 78;2'(2) = 7.7 years

1.Y. 8. Bureau of the Uensus, Facts for Industry (8.




TABLE 25. --8elected farm machines: Annual use, useful life, and age,
survey farms 1958

Average
Machine .
Use in Age
1956 Useful iife | ron.'1, 1957
Trectors: Hour's Tears Lears
Wheel tractore.cisvcsesoseesrasennnsocas 605 16.5 9.0
Crawler tractor..covveeorsrcsarannnaes . 650 16.6 9.5
Acres
Tillage Machines:
Row-crop cultivator.iiissrscvescens veeue 138 10.8 9.2
MoldboaTd PlOoWesessecoessnsrsnssanann cavs 63 15.0 9.9
Disk plow...... Grbesantuteerraresneannnn 82 19.9 8.6
One-way disk t1ller..ccersenanscansaanns 162 15.8 10.4
Disk harrow.....s.s Geestitttasrannsranan 140 12.1 8.4
Iisterecsarrsnnnnrncarens sasssbessrranns 111 13.9 9,7
Planting machines:
Corn-cotton planter...vcvsisssssnccccees 53 19.4 9.3
m‘ain drill..lI‘.I....lll.’.ll.l..l.'.‘ 82 24‘4 11.4
Harvesting machines:
Graln combin€.u.svsvnntvsaceanncsanns . 118 11.7 7.7
Plckup hay balel.ssesessnaasasscscarsn . 207 7.9 5.3
Field forage harvester.....cicecsecvsss . 92 9.0 5.4
COrnpPiekers e . aenans eeererreenees 82 11.1 7.6
hbwerl.l.lll...lll.l.'..'l‘-'I‘IID.. L] L] 66 16.2 9.5
Side-delivery rale.ccviasrarsarsssscanna 86 15.7 7.9
M scellaneous machlnes:
POWED' SPrAYEr..cscecensnsnss v cessnas 106 13.9 5.9
Power QUSTeTecerrscrrsaaanranens cenevaea 143 10,1 6.3

1 yge reflects times over for machines used on the same land more than once in the year.

55 percent of the wheel tractors on farms
in 1956 were purchased new by the current
owners, The remaining 45 percent were
bought as used tractors, after having been
owned by one or more other farmers, Among
the tractors that were l2 or more years
of age in 1956, only one-third had been
purchased new by the current owmners.

Poth the useful life and the depreciation
cost of any particular tractor may vary
widely from the average, A tractor used
1,200 hours a year, which is about twice
the average use, would be likely to wear
out in less than 17 years and thus annual
depreclation would be heavierthanaverage.
A tractor used only 200 hours a year, and
glven normal care, probably would not

e e e s
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wear out in 20 years, but might be dis-
carded as obsolete at that age. In thatcase,
annual depreciation would be only slightly
less than for a tractor used 600 hours a
year,

Information showing trends in average
life 13 not available for mostfarmmachines
ag it is for tractors, Nevertheless, overthe
years, generally accepted ranges have been
established for all important machines.
These ranges can be compared with new
data from the survey, which covered not
only tractors but about 20 other major
farm machines as well, Such a comparison
indicates that the accepted ranges are
generally satisfactory, but for several ma-
chines, they can be made more preclse so
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far as normal use is concerned. Row-crop
cultivators and disk harrows seem to have
shorter useful lives thanthe usval standards
would indicate, In any case, it seems clear
that in this age of rapidly changing technol-
ogy, depreciation guides should be reviewed
frequently. The need for accurate figures
for machine depreciation becomes more
urgent asinvestmentinmachinesincrzases,
and as machinery costs become a higher
percentage of total farm costs,

Another point brought cut in table 25
is the very limited use of most farm ma-
chines. This would suggest that obsoles-
cence rather than wear and tear determines
depreciation of most machines, Forage
harvesters, for example, were used to
harvest anaverage ofonly 32 acres in 1956--
hardly enough to result in use depreciation
that would exceed time depreciation. More
likely, improvements in design have oc-
curred at such a pace as to make the older
harvesters unattractive and obsolete after
about 9 years.

Depreciation costs are important in con-
nection with the tendency of some farmers
to have equipment that is overpowered and
with capacity beyond the normal needs of
their operations. Overcapacity tractorsand
machines may enable a farmer to meet
unusuzl conditions and get critical opera-
tions finished on time, Such an advantage
is often considerable, but it cannot be
measured readily and must be balanced
against the higher costs--malinly the fixed
costs of depreciation and interest--of the
excess capacity, Farmers who decide to
operate under such overmechanized con-
ditions can sometimes offset the extra
cost by increasingacreage and doing custom
work for other farmers.

In one sense, table 24 is also a ‘‘mortal -
ity table, roughly comparable tothase used

for life insurance purposes. These tables
ordinarily start with the number of péople
of a specified age living at a certain time,
and then, on the basis of past experience,
show the number expected to be living in
each subsequent year. For example, the
American experience table of mortality
shows that of 100,000 people living at age
10, 92,637 will be Hving at age 20, 78,106
at age 40, and so on. Table 24 shows that
on the basis of experience for the period
1927-56, 25 percent of the grain combines
can be expected to disappear during the
first 10 years of use, leaving 75 percent in
use, Fifty percent will disappear during the
next 10 years, making a total of 75 percent
disappearance in 20 years and leaving 25
percent in use, These data provide the basis
for calculating the *‘life expectancy' of a
cormnbine in the same way as for humans,
For example, how many more years of use
can normally be expected for a combine
that has been in use for 10 years? At first
glance, the answer might seem to be 1.7
years, the difference between current age
and the average life expectancy of 11.7
years. But this is not the case, A combine
still in use after 10 years of service has
a greater-than-average life expectancy, The
correct answer is about 8 years, as deter-
mined by the usual formula for life
expectancy,.

Average age viewed inrelationtoaverage
service life for the respective implerents
gives some indication of future replacement,
Average age close to average cervice life,
as In the case of cornpickers, row-crop
cultivators, and pickup balers, Indicates
early replacements for a sizable number
of these machines (table 25}, Most of those
now on farms have seen much service in
relation to normal life expectancy, and are
approaching the time for replacement, To
a lesser degree, this is also true of
several other machines,

REPLACEMENT OF FARM MACHINERY

Replacernent of machinery is a continuing
precess on farms, All machines must be
replaced sooner or later as they become
worn out or obsolete but, within fairly
wide 1imits, the process 1is flexible, If
a farmer so chooses, he can have a badly
worn machine repaired and thus may be
able to use it for several more years. He
can continue to use an obsolete rmachine
for some time,
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The replacement of farm machines,
therefore, is not an exact procedure, From
the farmer's viewpoint, the problem of
when to replace a machine is one of
balancing the inferior performance of a
badly worn or obsolete machine agalnst the
higher ownership cost of a new or newer
machine. From the viewpoint of the manu.
facturer and dealer, the problem is one
of trying to anticipate the rate of replace-




ment for various machines, including the
possibility that some may be replaced by
machines of a quite different type.

Sazles of new machines reflect not only
replacements but alsc the building up of
increased numbers of machines on farms.
But with commercial farms already highly
mechanized, and with the number of farms
declining, it seems likely that several
important machines are approaching the
saturation point so far as total number on
farms is concerned. Apparently, this point
has been reached in the case of automobiles
and possibly of milking machines. In the
future, therefore, the market for new farm
machines may become more and more a
replacement market rather than one depend-
ing on the building up of increased numbers
of machines on farms. The analysis of
replacement demand becomes increasingly
important to the farm machinery industry.
To farmers also, proper replacernent pro-
grams become more and more important
as machinery investments and costs in-
crease in relation to total farminvestments
and costs.

Certain impertant aspects of farmers’
replacement practices, as reflectedin serv-
ice life and average age of machines,
were presented earlier in this report.
These data showed, for example, that
farmers have been usging such machines
as plckup balers and field forage har-
vesters for as few as 8 or 9 years, and
such machines as corn-cotton planters,
grain drills, and disk plows for as long
as 20 years (table 25}, These figures re-
flect total use by all owners in those
instances in which a machine was owned
by more than one farmer during its useful
life,

Replacement Practices

The process of replacement of farm
machines is characterized by a large amount
of trading in used machines. On a typical
farm, & substantial proportion of the ma-
chines on hand at any particular time were
purchased as used machines after having
been owned by one or more other farmers,
For the farms in the survey, the propor-
tion of machines bought new ranged from
about 50 percent for tractors and trucks

to 60 to 70 percent for most other machines
{table 26},

a S o A AR,
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As might be expected, the percentage of
machines bought new was generally highexr
on tractor than on nontractor farms {table
26). The larger farms also had a higher
percentage of machines bought new than
did the smaller farms {table 27}, Typlcally,
on the large farms {220 acres and more},
well over half the machines on hand were
bought new., On farms of less than 100
acres, the proportion for most machines
was half or less, That is, operators of the
larger farms show a fairly pronounced
tendency to buy new machines and those
of the smaller farms to buy used machines.
But this relationship is far from perfect.
Cperators of large farms buy many used
machines and those of small farms buy
many new ones,

With respect to age, the general practice
is to trade in machines when they are from
7 to 11 years ald, Relatively few were
traded at less than 7 years of age, as
evidenced by the fact that most machines
of that age group on farms in 1956 were
bought new by their current owners {table
28). For machines in the 7 to ll-year age
group, however, a fairly even distribution
existed between those bought new and those
bought used by their 1956 owners. Ma-
chines more than 1l years old were com-
monly bought as used machines by current
owners, This was particularly true for
tractors and trucks,

Usually, when a farmer replaces a ma-
chine, he has several alternatives with
respect to type and size. So far as size is
concerned, the survey indicatesthatusually
the replacement is at least as large as the
old machine and often larger. The most
common practice was to buy replacements
of the same size, but a sizable percentage
were larger. In only a very small per-
centage of cases was the replacement
smaller than the machine to be replaced
{table 29). The trend is toward larger farm
machines--machines that make more effi-
cient the man labor cperating them.

Thus, replacement practices have en-
tailed considerable buying of used ma-
chines, New machines tend to go te the
larger farms and used machines to the
smallier farms. Machines are finally dis-
carded at apes that vary, depending on type
of mauachine, amount of use, rate of obso-
lescence, and other factors. The average
useful life has ranged from less than 10
yvears for such machines as pickup balers
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TABLE 26. ~~-Machinery replacement practices {tractorand nontractor farms): Percentage
of machines on hand that were bought new, survey farms, 1856

Percentage of machines
Veohine Fann? Vachines bought new on
reporting | reported |yontractor | Trector Ml
farms farms farms
Numbex Number Percent Percent Percent
Tractors and motorirucks:
Vheel tractoleeeisrresnveccrsnnrss 4, 729 7,574 —— 55 55
Crawler tractor. i veveevnscnaass - 208 257 - 53 53
MotortrucK.suuuns Netesaamrnen seres 4,001 4,590 41 49 &7
Tillage macitines:
Row-~crop eulbtivator..cveeveeesesan 45460 5,026 46 61 59
Moldooard PlowWerveansse satassrraas 4,860 6,167 53 60 59
DiSK DlOW.icuieesnvssossvessnsnanne 979 1,030 50 62 60
One-way disk $1llerisssecenecanans 706 792 63 58 60
Disk DEPPOW. ivraevsssnrastsnnansen 4,058 4,518 56 62 62
Idsterieseenaens seserrereanaranas 812 926 49 53 52
Planting machines:
Corn~cotton planter.cceissrssceens 3,803 3,958 58 62 60
Graln driil.iiiuianssnessncocnnonnan 2,313 2,447 48 58 5%
Harvesting machines:
Grain combine.viseeees. cesereennne 1,646 1,709 - 63 63
Pielup hey baler.vveiveneenens N 1,142 3,153 ——— 68 &8
Field forage harvester....... ceean 423 429 ——— &8 68
CornploKeressrreneeeccerrnrnansaa 1,323 1,343 e 64 64
Mowere..oa. Nesesaverrerssretennans 4,183 44325 43 &3 60
Side-delivery rake....... resemmare 2,343 2,378 36 68 67
Miscellaneous:
POWET SPTBYETs+etracesrevosravanns o8l 1,003 74 84 84
Power duster..... resratserrans vees 281 286 4 86 75
Electric motor (3 hp. and over)... 401 548 33 75 73
Internal combustion engine........ 294 375 32 57 56
Milking machine..ueevevrnncrnnsnss 1,502 1,864 62 70 70

and fleld forage harvesters to 20 years or

Use Expectations
more for certain tillage and planting ma-

chines.

These replacement practices reflect the
efforts of farmers acting as individuals to
use machlnery, along with other farm re-
sources, most effectively, In this process,
farmers probably consider not only the
tangible costs and returns of a new ma-
chine versus an old one, but also the in-
tangibles, such as the greater convenience
of a new machine, or the fact that a2 new
high-capacity machine may mean superior
timeliness of operation and a higher quality
job,
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Study of past replacement practices may
serve, among other things, to indicate
practices that are likely for the future, But
the past is not always a good guide to the
future. Changing circumstances, such as
shifting price relationships or development
of new farming methods, may, through
economic pressure, force changes in re-
placement practices, To the extent to which
these changing circumstances are in evi-
dence at the time of the survey, it may be
possible to get useful information on future
replacements by questioning farmers as to
the number of years they expect to use




TABLE 27.--Machinery replacement practices ontractorfarms: Percentage of machines

bought new, by size of farm, survey farms, 1956

Percentage of machines bought
new, by size of farm
Farms Machines
Machine reporting| reported| Less 100~ 220 ATl
than 100 219 acres farms
acres acres or more
Number Number | Percent | Percent Percent| Percent

Tractors and motorirucks:

Wheel tractorescesssessers 4,729 7,574 46 52 62 55

Crawler tractOrsseserseess 208 257 22 46 60 53

Motortmck..ﬂlttbl.-....Q. 3’026 3’600 43 44 55 49
Tillage machines:

Row=crop cultivator....... 3,669 4,219 53 59 o7 61

Moldboard ploWessesuseesns 3,659 4,665 51 58 65 &0

Disk PloWereevesesannesnses 811 862 61 53 69 62

One-way disk tiller...eee. 676 754 36 23 70 59

Disk hBTroW. cessevannesnse 3,570 4,023 53 60 69 &2

Listerl....Otl.itl.....-.‘ 697 '?9'7 4‘1 49 56 53
Planting machines:

Corn-cotton planterecesccae 2,613 2,714 54 59 69 61

Grain drill....... rerasane 2,156 2,282 43 52 67 58
Harvesting machines:

Grein combing.cicasaeaasss 1,634 1,701 42 59 69 63

Pickup hey baler.....c... . 1,127 1,138 50 &9 71 69

Field forage harvester.... 416 422 60 70 68 68

Cornplekersiasrevisecsannss 1,323 1,343 b 60 70 64

MOWEr e esnnsnnnnnocnoans . 3,535 3,678 50 60 72 63

Side-delivery rakevaeca.. o 2,227 2,262 50 64 78 68
Miscellaneous machines:

POWET SPTEYELseveranessass 950 972 68 84 87 83

Power dUSTETrviseerensanae 203 208 82 a5 90 86

Flectric motor (3 hp. and

OVET) arucsssnsons teeesan 7Y 524 el 75 78 75
Internal combustion
123 1T 1 o 1= FUPPR S 272 353 47 45 65 58
Milking machine.eeeevesnee 1,420 1,766 62 67 77 70

specifled pleces of machinery. This was
attempted in the present survey for 10
major machines.

The answers to such questions tend
perhaps to reflect attitudes at a particular
time rather than firm commitments as to
future courses of action, In this vein, they
indicate somewhat longer use expectations
on present farms for the younger machines,
Surprisingly, however, they indicate also
a2 tendency for use expectation on present
farms to be In the 3-to-b-year range

J UPDATA 1981

regardless of the currentage ofthe machine
(table 30). For wheel tractors, for example,
the most common use expectation reported
(about 50 percent) was 3 to 6 years, and
this was true for tractors more than 12
years old, as well as for those in the lower
age groups. Similar relationships were
found for several other wmachines, This
rather surprising relationship can perhaps
be partly explained by the fact that the
older machines, as pointed out earlier,
were used less than the newer machines,
For limited use, it is possible that an
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TABLE 28.--Machinery replacement practices on tractor farms: Percentages of
machines that were bought new, by age of machine, survey farms, 1958

Machine

Famms
reporting

Machines
reported

Percentages of machines bought new, by
age of machines

6 years
and less

7 to 11
years

12 years
or more

All
mechines

Tractors and motortrucks:
Wneel tractoreearcessnnnes
Crawler tractor.ecesssssses
Motortruck

Tillage machines:
Row-crop cultivator,
Moldboard plowessscrvasssss
Disk plow.. srecnve
One-wvay disk tiller.......
Disgk harrow.......
Lister......u.. tere

R ]

Planting machines:
Corn-cottan planter.s.....
Grain drill :

Harvesting machines:
Grain combine
Pickup hay baler
Field forage harvester....
Cornpicker...vovvns cevas

Side-delivery rake...caea.

Miscellaneous:

Power sprayer

Power duster

Electrie motor (3 hp.
and over)...

Internal combustion
engine.....

Milking machine.....vevuse

Number

4,729
208
3,026

3,369
3,659
11
676
3,570
697

2,613
2,156

1,638
1,127

416
1,323
3,536
2,227

950
203
377

272
1,420

Number

7,574
257
3,600

4,219
4,663
862
754
4,023
797

2,7
2,282

1,701
1,128

422
1,343
3;678
2,262

972
208
524

353
1,766

Percent

Percent

Fercent

Percent

76
841
65

79
81
il
76
g2
I

82
85

80
80
78
81
82
85

89
95
92

17
86

52
60
42

59
58
57
o7
58
54

62
65

55
51
51
55
&0
&5

80
g8
%,

58
65

32
29
20

41
39
43
29
43
37

34
34

i
11
41
31
42
42

62
59
49

40
&0

older machine could reasonably appear to
have about as many years of useful life
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left as a younger machine under heavier
use,




TABLE 29, --Machinery replacement practices on tractor farms: Size of replacement,
compared with machine replaced, survey farms, 1950-586

Percentage of cases in which
Machine Machines replacements were--
reported

Same size Smaller Larger

Percent Percent Percent

Tractors and motortrucks:
YWheel tractor 50 41
Crawler iractor 60 32
Motortruck ' cen 69 22

Tillage machines:
Row-crop cultivator 62 34
Moldboard plow che 52 42
Disk plow 48 41
{ne-way disk tiller.... 51 36
Disk harrow 49 4,
Iister 62 36

'~ Planting machires:
Corn-cotton planter 6 33
Grain drill 40 7 53

Harvesting machines:

Grain combine saeaten 43 47
72 15
60 39
T 22
51 2y
78 17

 Miscellaneous:
Power sprayer 49 FA
Power duster,. 65 35
Electrie motor (3 hp., and over)........ 42 VA
Internal combustion engine . 48 48
Milking machine..., 68 25

Ciioriiion.
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TABLE 30.--Machinery replacement practices on tractor farms; Use expectation for selected machines by age of
machine, survey farms, 1956

Machines 6 years old Machines 7 to 11 years Machines 12 years old
and less; expected 1life-- old, expected life-- or more, expected life--

Machines
reported | Less . 7 years | ILess 7 years | Less 7 years
than 362336 or than Bezgsé or than 3 to 6 or

3 years ¥y more 3 years | ¥ more 3 years years more

186t vavaan 3)F |

Percent | Percent | Percent | Percent | Percent { Percent Percent | Percent | Percent

Tractors and motorirucks:
“Wheel tractOrececscesesnes 18 47 35 25 53 22 36 47 17

Crawler tTactOTvecessoses 13 I7A 43 11 53 - 36 26 50 24
MotortrucKessaescescssassne 34 49 17 35 52 13 40 12

Harvesting machines:
Grain combine...eceese 17 35 30 51 19 ) 20
Pickup hay baler..s.eeeies 16 39 36 37 27 16
Field forage harvester.... 17 42 27 39 34 . le
CornpicKer. cosesossececess | 20 35 32 50 18 16

. .o 12 45 22 51 27 , 20
Side-delivery rake..c.eves 13 52 23 47 30 16

Fower Sprayel.cesas 12 50 20 30 50 40
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