THE COST OF POWER AND PRODUCTTON'REQUIRFNFNTS BY
MECHANIZED AND NON-MECFANTZED PETHODS OF'FARHING
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 INTRODUCTION:,

The purpose gﬁ,ﬁﬁié'b?lletinfié (i)'tg”éfe$§pt-basic information on the
cost of 6beré££ﬁé*fafm traétoré, mééhiﬁeéy,ZWérk;tbékﬂahd equipment, and (R)
to present and compafe préﬁuction requlfemegts for'mechanlzed and non-mechan-
ized methods of produqtlon;_ Thls informatlon should be helnful to farmers
who contémplate‘mechanizing‘thelr farms.as-well'as“to those"whose farms are

.“.‘. .

now 1arge1y'mechanized. | |

This report anpliésfhértiguiériy@gﬁlthéNdftﬁérﬁcoastal Plains of North
Carolina, the agriculture?éf'&Hi@h“isfbhéféétérizéd'by;the production of pea~
nuts, cotton and tobacco.;Féimg}s in;ﬁhis érea afe aware of the possibilities
of further mechanizing faémingoperaﬁions. Ig-is 6f éxtreme importance to
scrutinize the comnarativ; cost;pf ﬁéchahiééijandqaniﬁél power for several
reasons., First, man labot isjutiiizédwmucﬁ'ﬁére_éffiéiently'whenmechanical
power -is used, second, the réi&xafioﬁ;bf{contQOis 6n farm.machinery manufac-
ture is making it possible for?f&r@ers to’substitptenéechanical power for mule
power at an accelerating rate,éand”tﬁird;_pricéén@ cdst relationships are
likely to be such in the immediate pb;tewar'adjugtﬁ;5£ period to force farmers
to adopt the most efficient mefhods@f prbduction.

This area was chosen forfétudy'because-Of (1) the adaptability of farm-

ing systems to mechanized methods, and.- (2) the large number of highly mechan-

ized farms now in the area: The study 1s ‘based on a survey of 61 farms which

1/ H, Brooks James, Agricultural Economist, Division of Farm Management and
Costs, Bureau of Agricultural Economicsj Frank D. Barlow, Jr., Associate
Agricultural Economist, Department of Agricultural Economics, North Carolina
Agricultural Experiment Station.






had mechanized practically all of their farming operations by the fall of
1943, These farms were distribuﬁed as followse 29 in Halifax County, X3

in Edgecombe, 6 in Bertie, and 3?in Martin, figure 1. -In addition, this sur-
vey of 61 highly‘mechanized farmévwas supplemented with informetion obtained
in 1941 from 128 non-mechanized farms in Halif&x County.

A stratified random samnle was the procedure followed in the selection
of the farms. The 61 highly mechénized farmS'were selected on the basis of
the degree to which ferm"onerationS'were mechanized. Farms on which tractor
power and equipment ﬁere not'eeeduiétﬁieet{ng"eﬁd cultivating were eliminated
from this group. The 128 farms.surveyediin Halifax County in 1941 were select=-
ed at random from a stratified éample as to size and type, The’ data from

'J’

these two surveys are the basis for comnaring the cost of mechanlcal and
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animal power. T R e e ETEE peee
The type of Dewer used in produc1ne the various crops is deflnltely re-

lated to the efflcpent use of other eroductlve resources. In the 1ast two
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in their production.

COST OF OPERATING TRACTORS

There were 125 tractors oeereted on the 61 mechanized farms._ A record

.--.m .

for each of these tractors nrovlded the data for determlnlnp the cost of

2/_

operating farm tractors in the afee.

The 125 tractors were divided into three size groups-—éﬁell; medium and

3/ B

large on the basis of the drew-ber horsepower rating. Trectors that were

----------

table 1, pace 20, : e

3/ See "Summary of Results of the Nebraska Treetor Tests"' Uhlversity of
Nebraska, Dept. of Agr. Engineering, Jan. 1, 1942, The horsepower ratings
used were those determined in Test F giving 100 per cent maximum load.,
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Figure <. The 1atnve ¢mnortance of cost items for oweratlng
small Pedﬂum‘and large size tractors, Fuel was the nrinci-
nal 1tem of cost followed bv depreciation, répairs, and inter-, .
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~Table 1. The average cost of operating small, medium and large tractors per 10~hour day
= in the Northern GCoasbal Plains, 1943 1/

| ' Price '1 Small tractors Fedium tractors | large tractors 411 . tractors
~ Item : Lnltjpcr unit  Quentity Cost Quaniigz:r Cost rbuanL_,y'| Cost i Quﬂnflty' cost
| Dollars Dollars Uollars ‘Dollars
Cost of operation: '
Gasoline Gale .16 12.33 1,97 17,00 2e72 22470 3,63 16,90 Re70
Oil ' Qtt .17 _- 1016 .20 1.35 ..25‘ 1065 .28 1.54 .25 .
Grease | Lb. .13 .26 .04 .38 + 05 o45 06 e O «05
0il filter . . ©No.. . .70 P .08 RS .10 .10 07 14 10
Service labor =~ Hr. «30 .03 .16 57 17 W75 «RR . 59 18
Repairs | T .80 - .74 o 77 76
Depreciation: g/ 1.17 1.07 136 lelR
Interest 3/ " - .27 | 28, o34 29
Total cost per . | :
10-hour day 4/ | | 4,69 5036 Ge73 Se43
1verage.hbrsepower rating §/ - 12.79 | 20,94 SR 7S 21,02
Days worked per year (10-hour) 77 92 99 90
Average annual cost of operation . |
per tractor o $361.13 : $493.12 $E62422 $488,70
Number of tractors 22 ; 87 16 125

J— S

1/ Akverage for 125 tractors on 61 mechanized forms. ) *

2/ Average purchase price of small tractors, $841; medlum tractors, %1 0153 large tractors, $1,355, and of all
tractors, $1,028. Average estimated years of useful life for small tractors was 9.4 years, medlum tractors, 1043
years, large tractors, 10,1 years, and of all trautors, 10,0 years,

Interest charge 5 per cent on one-half of the average purchase price.s

g/ Does not include a charge for taxes, shelter, or other items not enumerated.

§/ Average of the rated horsenower in Test F of the Nebraska Tests.

I
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rated 16 horsepdwer or less were classified as srall those rating over 16
horsepower and less than 29 .were classified ag medium, and those rating 29
horsepower or o?ér were classified as iarge.  The average horsenower rating
for the small gréup was 12.79, for the medium group 20.94, and for the large
group 32.75.

- The cost;bf opéfating different size tractors per 10-hour day is sumnar-
ized in table 1. iThe relative importance of cost items for onerating differ-
ent size tractors is given in figure 2;'.It is often misleading to compare
the cost of operating different size tractors unless it is recognized that
largervtractors:devglop moféhoﬁSeﬁower'and will accomplish more work in a
givgn'time thanfwili smhll %ractors. The purpose here is to present the aver-
age coéts of Operatipn for small, medium gnd large tractors. This will provide
sufficient informatibn for the use of fémeES'who wish to cdmpare the cost of
operating different size tractors as well as'to compare tractor and animal
power. The tractor costs in table 1 are a?eﬁagé‘costs and there is consider-
, able range in costs abové andébeidﬁ those in the table. The cost of operating
tractors per day or nér hour depends unon the proportion of the full horse-~
power capacity utilized. Also, the cost df tractor oneration varies with the
type of work that is being done, table 2.

Table 2. The variation in cost per hour for heavy and light work for
small, medium and large tractors, Northern Coastal Plains, 1943. 1/

Number Cost of. operation ner hour for
Size | of” T ’HeaVV';/' Light 3/ Average
Group tractors |  load -+ load load
, | Cents Cents Cents
. Small R | o 50.4 . 43.4 46,9
Medium 37 | . 59.5 47,7 53.6
large 16 L o 77.2 . o7 o4 6763
Average . 125 R 60.3 - 48,5 54,3

1/ Summary for 125 trabtors. Qee Anp@ndlx tablms 2 3,4 and 5, pages 30 & 31.
for further details. . - |

-2/ Heavy load includes breaking and d15¢1ng. | | -

| _§/ Light load includes cultivating, planting, combining small grain and soy-

‘beans, mowing harrowing and belt work. -



]

Fof instance,-much'mpre fuel is réqﬁifednper dé&y .or per hour fgy heavy work
such aé.breaking and_discing than for'héfrdWingg-planting, culéivating, etc.
The variations in cost per hour in table 2 are entirely due té;ﬁifferences in
fuel consumption as it was impossiﬂigftd'detérmine from the data the variation
~in costs for depreciation and répéifé'forlheaVy~and light work. There was no
satisfactory way to allocate these costs under practipaliconditions where
tractors were used for both kihds oflwork. |

.The cost ner day deneﬁdé‘not only upon the 8126 of the tractor or the
type of work, but on the numberfbf days the tractor is used. The effect of
the number of days of use on the cost of oneratlng 87 medium size tractors
per 1l0-hour day is présented in tégle Se .Of this group, 21 tractors were used

- Table 3. 'Phe efféét of annual davé of use on the cost ner 10-hour

day and per hour of oncration for medium size tractors,
Northern Coastal Plains,. 1045 Y/

Annual days Namber of Averace dayu Average cost of operation
of use .| tractors | of use  jPer 1l0-hour day|Per hour
- | | Dollars Dollars
Under 80 31 6 - - 6.13 .61
80 - 100 24 91 Dedd o 04
Over 100 -~ 32 121 5.00 e 50

Average o 87 92 5.36 .54

A st ol .

1/ Average for 87 medium size tractors.
"less than 800 hours a ypaf; fﬁe average cost: of operation was 61 cents an
'ﬁéur.”=Twenty-foupItrécﬁé;s were used from 800 to 1,000 hours. The average
Gost per hour was o4 céﬁﬁg.iTheNSZ tractors used over 1’096 hours a year
were onerated at a cost of Sb.éenﬁé.' |

- Out of,nogggtcoéts per hour for fuel, motqr‘SQI, etc., remain approxi-
mately constant régardless of fheléitéhtﬁof“ﬂ§§:;jTh@_COStS for depreciation
~.and repairs depend to a largéhextéhﬁ”UBOche number of days the tractor is
used péf ;eér and account primarilnypr the_relationships of mer hour costs

of operation to the anmial use.
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Tﬁe kindof fuei used affects the cost of operating tractors, Of the 125
“tractors in thigkéﬁudy, gasbiiﬁe*waé used for 100 and kerosenefgp.traptor‘fuel
was used for onl§a25.f Since gaséline'was thé most common fuel,used,_the cost
of operating all-trQCtors is 5ééed upon the ‘use of gasoline. .

Of the 125‘tractors énﬁi&zéd,'109'were mounted on rubber and only 16

were on steel, table 4.

Table 4. The_number of tractors mounted on rubber and steel
and the estimated life of tractor tires by size of tractor
Northern Coastal Plains, 1943, 1/

Size;bf_ | - Tracformoﬁntga-oq Estimated life of tires
tractor N Rubber Steel Back Front
Small 18 4 7.3 5.1
Medium | 77 10 6.8 4.4
large 14 - pé 743 4,9
All tractors 109 16 7.0 - 4.6

1/ Avefage for 125 tractors. . - )

The. average of farmers' estimates of the exmected life of rubber tires

was 7 years for the large tires on the rear and 4.6 years for the front tires.

- COST COF OPERATING TRACTOR. MACHINFERY

| Tﬁis section.deals on1y with the cost of orerating tfactor equipment.
The cost of oﬁefating mule or horse-drawn equipment is treated in the section
on the cosﬁ of-w§;k5tock. The cost of operating tractor equipment is summar-
ized in ;?ree parts; (1) tractor equipment, excluding combines and peanut

pickers, (R) combines, and (3) peanut pickers.

The cost of overating tractor equipment: Relatively large investments

in machinery and equinment were found on the mechanized’farms, tables 5 and 6.,

.

4/ Principal items of tractor equirment are shown in Appendix tables 6,7,8 and
9, Page 32 to nage 35. |
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Table 5. Average nachinery inventory and

related data for farms

with one, two or three tractors and for all farms,

Northern Coastal Plalns, 1943,

1/

Includﬂng tractors,'comblnes
peanut pickers for farms with

Excluding tractors, combines,
_peanut pickers for farms with

One Two Three |Average| One “Two Three - |Average
- .f-trac- § trac~ |for all| trac- | trac- | trac~ jfor all
B ) tractor| tors . | tors [farms 2f tor _tors tors - [farms 2/

Investment per farm 2,028 4, 767 7 626 -4, 915
Anmual depreciation. . . . -

per farm §/: | 257?&*;“460 747*----~496
Annual repairs per R T

farm 4/ 224 - 332 476“;‘ 353
Annmual interest charge - ot

per farm.d/ 61 119 191 123

Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars

826 1,510 2,410 1,515
79 138 228 . 145
97 92 171 113
21 38 60 38

17 Average for 17 farms with onE'tréctor;'Zg farms with two tractors, 12 farms with

three tractors, and 3 farms with more than three

tractors ner farm.

2/ Includes data for 3 farms with 4 or more tractors.
3/ Average purchase price denre01ated by the averago of farmers! estimates of useful

life,
4/ Average of farmers! estlmatos fOr 1943

5/ Interest charge 5 per cent, of one-half Durchése orlce.

Tractors, comblnes-and”oeanut plckerg_oooounted'for approximately two-thi¥ds of

i

the total investment ver farm, see Appendix tables 6,7,8 and 9, pages 52 to 35.

The total -investment in tractor and tractor equipment per acrc in crops was

largest on farms with two or three tractors.

ery, excluding tractors, combines, .and Deanut

The investment in tractor machin-

oickers.was $826 oﬁ farms with

one tractor, @l olO on . farmS'W1th two tractors and %2 410 on farmS'W1th three

tractors._

The avorape for all f rmS'was $7, 515.

Table 6.; Averago acres in crops, machlnory investment per acre
~in crops,- and rolated data for farms with one, two or three

1/

tractorszhand for all farms, Northern Coastal Plains, 1943,

| Farms with
Item -l One | Two Three | Average
_ e 'T'tractor,ﬁtractors[ tractorsj.all farms 2/
Acres in crops 3/ kBl 409 ¢ 564 - 458
Acres in row crons o R5R 537 - 593 564
Acres in small graln and lespedeza 19 72 171 94
Number of workstock - . S :Bedo- o 11,0, 15.3 13
Acres in crops per'work anlmal 30,27 37,8 0 38,9 5548
Number of .farm: families . | -~ .5.,3 8.0 " 10,9 10
Acres in crops per farm family 4774 .+ 51,1 0 o B1.7 . -45.8
Investment per acre in crops 4/ _ﬁl0.0? $11 66 $13,52 $10,73

1/ See foot notes for table 5.
2,
Excluding cover crons.

Includes investment for tractors, combines, and

‘fﬂﬁﬂxx

Includes data for 3 farms with 4 or more tractors.

peanut pickers,
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The average cost of operating tractor equipmentlen_theﬁpeehepized
farms, excludingtreetore,combinee‘eedgpeehﬁﬁ‘pickefs,'waS'ﬁiZBS per 10-hour
day, 18 cents an hour or 65 centSfen eere,_teb1e ?fTIDepreciabion amounted to
eppreximately S0 per ceﬁt of the;totaigeeet,,aﬁé reﬁairs 38 per cent.

'Tefie 7. The average machlne:y cost ner“year, per hour, per 1”~hour

day of use; and per acre in the Northern.Coastal Plalns, 1043 1/ i
"Qi‘]ff"““ "f:wAnnuel 2/ T Cost "ﬁi' Gost per 3/ :‘uost per acre;
Item . -l eost |  per hour | 10-hour day in.crops 4/
| o Dollars .. Dﬁ;]_.;ars o Dollars L Dollari
Repairs 5/ = 113 .07 N 70 0 WRE L
Depreciation _/ 145 . <09 o CW90 L eBR g
Interest 7/ 38 <02 | $R3 . 208
Total - 396  :w'“ 18 . L8 65T

".;:1fi7ﬁﬁverepe for 61 farms. Ehcludes tractore, peanut mlekero and comblnes.

2/ Avera~e annual cost for 6l.farms, + | P
_/.Average annual cost divided by the:averace nuwber of' days +rectors were used
. Texcluding days used for picking peanuts and combining.

_/ Excluding cover crops, including small grejns and lespedéza.

5/ Average of farmers' estimates.. - .

6/ Purchase price depréciated by the average estimated life of machinery.
Interest charge 5 per. cent of one-half of the average purchase price,

Y aman

R

The cost of operating tractor. machinery varies from farm to farm as well
TRt L e b

as in inverse proportign;to:theqextent of- use,

iy

“ithe meehlnery'cost per farm
KU

llncreaseS'Wlth the snze of farm, but-as a-wvlef-thefpeffecre'cesge aééiiné,
| table 8. The cost per acre denends more on the number of days the equlpment

Table 8. The cost of .operating tractor machinery oer-ferm,'eer acre in crOps
cand per acre in'row crops by size of ferm, Northern Coastal Plains, 1943 - -3/

Number Averege acres igl_Machlneny Cost per_acre-in
Acres in crons 2/ of {A1l . -{ :Row :cost: per 311 ] Row
_ R Lf‘erm.s _Cr0ps g q;écrops - farm~ f Croné“;“:l CTOPS

Ve “ﬁ | o ‘Dollars .. . Dollars— Dollars

Less than 250 acres f20_ 170 h ”“m15§, 179 1.05 1,17
250 - 499 acres.. ;-f,»+24-“_.594 0320 267 .68 .83
Over 499 mcres  ~ ° 17 . 886 . - 674 477 .. - -5 -2l
Average all farms =~ 61 ;458 - 364 296 . ”,65T,151J};,81 e

_/ Average for 61 mechanlzed furms Trector machlnery excludeu tractors, cem-~
bines and peanut - pickers. . - - U

2/ Excludes acres in COVEY Crops, includes small gralne_and l?SQedeza.‘;\u.rﬁ-_;-y,

.o
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1é Qsea"tﬁaﬁ"ékwsiéé offefm,'hoWever..'The reason thatﬁthe*per“ecrevoosts are
lower onufe;ms-eﬁth'more than 499 acres in crops is the ‘fact that the machinerfy
is usﬁelly'more fullv utlllzed. The costs are-higher“on*fermefwlthpieSSjthan
250 acfes in crOps because the ﬁechlnory is not used to’its meximum capaclity.’
Where there is sufficient custom work available for the small farmer, it is
possible to utlllze the machinery more fully, thus reﬂuoing'the7per;hQUr cost

of operation.

The cost of operating combinéss The average annusl cost of operating 49

six-foot oombinestweer$l78.06. The average six~foot combine harvested 144 acres
ofgrain,.soybeans ahdileeoedeza at a cost of $1.24 per acre, table 9.

Depreciation was the largest item Of7oostﬁaod accounted for-59 per cent
of the ennuel-coot'of combines. 'Annuai'fepairezeccouﬁted for approximately 30
per cent of thelﬁotei cost, and interest:on'ohefhalf of ‘the average purchase -
price amounted to 11 per cernt. | -

Table Q. The average annual COut and the cost ner acre of
operating oomblnee in the 1} Vorthern Coast 1 Plalne, 1943 1/

I

— o
o —~

--Annual.cost”.mwwm”

Ttem _Llff" L ﬁ ' L of combine ]
Repairs and upkeep _/ | $53 .00 -
Depreciation 3/ = . . L108,13 7 e
Interest 4/ R 19.93 i

Total 5/ o $178,06 |
Acres harvdsted per combine 144 e
Cost per acre | . | . T T8 L 2a

1/ Average for 49 81x—foot combines: e e

2/ Average of farmers' estimates of the annuai repalr and upkeep costs. .

3/ Average of the eotlmated purchase prlce*was $799 and tho eatlmated useful
life was 7.6 years. e

4/ Interest charged. at, 5 per cent on one-half of the average ourchase p“lCe.

5/ Does not include a charge for taxes end shelter._:;‘ ‘ P

LYY
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| Ifﬁése.ére average costs for six-foot combines with the pawer pake of ',
It ié rééogﬁizedlfﬁat cost ver acre on different farms would varyfromthe.
_averagé dosts presented here depending on (1) the size and tyoe of cbmblﬁe,
_(2) the-éost new, (3) the annual acreage combined,.and (4) the care civon the

machine.

ng cost of operating peanut pickers: The average3annua1icost of oper-
ating 56 peanut pickers was $115.60. Yhe average machine was used to pick 184
acres and the average annual cost ner acre was 95 Gen Jh, Table 2.0,

Expenditures for repairs was the principal;item. of cost, accounting for
49 per cent of the total. Depreciation amounted to 38 per cent of the tptal
,apnual cost and interest on the investment was 13 ner cent. Thcre was cbn-
siderable variation in costs per acre above and below the averaze, depending
mainly upon the acreage picked per machine, apnual repairs and the years of
useful life,

Table 10, The average annval-cost and the

cost per acre of ornerating peamnut. nxckprs
"in the Northern Coastal Plains, 1943. 1/

— —— .. : s

Annual cost

_Ttem | _ " of picker _
Repairsuaﬁd upkeep g/ - N $56.0Q:
Depreciation 3/ 44 .45
Interest 4/ 15,15

Total g/ #115.60
_ Acres picked per machine 6/ 124 o

Cost per acre | o - $ .93

—_—

_/fhverage Tor 56 peanut pickers. B «

2/ Average of farmers' estimates of the annual. repalr and upkeep Costs.

'3/ Average of the estimated purchase price was $606 and the, estlmated use ful
" life was 13. 6-years. -

4/ Interest charged at 5 per cent on’ one-half of the average purchase price.,

5/ Does .not include a charge for taxes and shelter.

6/ Includes custom picking.




