
•
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account primarily for the great. intensity of tractors in that area. The large

number of tractors in this section of the Piedrrorrt are used primarily for land

preparation, grain harvest, and belt work and not for planting and cultivation of

intertillcd crops.

The Southern Piedmont Area (Area VB) is the principal cotton area, but hoy\.;

also mechanized power is used mostly for land preparation, grain harvest and be l.t
•

work on general farms. The planting and cultivation of intertilled crops with

mechanical power has not been extensive in this area.

Tobacco is predorr~nant in cropping systems of the Northern Piedmont (Area VI)

and as a consequence the trend toward complete mechanization has been slower than

in either of the other Piedmont Areas.

In the Mountains

Extreme variations in topography, together with small farms and small fields,

have discouraged the mechanization of agriculture in the Iv:ountain Areas of North

Carolina (Areas VIII and VIIIA). However, many tractors are found on small fams

with as little as 50 acres of cropland and are used mainly for land preparatd.on,

TRACTORSVERSUSWORKSTOCKAS A SOUHCEOF POWER

Fanners in selecting the type of power to be used will be influenced bJr

(1) its cost, (2) the amount of Iabor required to operate it, and (3) the cost of

the complementary equipment required by each type of power. These considerations

on the part of farmers are interdependent. It is conceivable that the cost of

operating a given type of power might be relatively low, yet the labor and corr.ple-

mentary equipment cost may be such as to make the total production cost for pcwer-,

labor, and equipment higher than the alternative type of powor.
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There are other factors in addition. to the cost of operation and the labor

required which will af'f'e ct, the choice of' power. Farmers must consider the mat.te r

of timeliness of performing operations or the td.me required to get certain crH:Lcal

jobs done. It is frequently the case that the cost of a given type of power ]'1'ly

be relatively higher than another, yet the act.ua L cost Ls secondary to the Lnc oro
•

deri ved fran getting the job done at the right time.

It is the purpose in this section of th.: report to compare the cost oftrac-

tors and mules in performing various farm one rat.Lons , The comparative costs pre-

sented are the results summarized from the ;:r(nrious publ.Lca td on on the cost of'

power and pr:xluction requirements f'cr mr.charri.zed and non-mecharri.zed methods of

production in the Northern Coastal PIa.ins.

Cost of operating t!~ct\)~. C'Jut.:,f operating 125 t rac t or's in

, ,

the Northern Coastal Plains in 1943 was 54 cents an hour. This includes the cost

of fuel, grease, repairs, service Labcr , de."reciati:)n, and interest. Th8 tractors

were operated on van average of 90 ten-hour days in 19,16. The aver-a ne hor-seoowe r
~ .

rating for the 125 tractors war; 21.02. The average purchase price was $1,028 a

tractor, and the average life of all tractors was 10 years.

Variations in ~he c_ost of opera.-ti!!g ~!~~t~E~)_(h~i? ~o amoU1?~ of ~sc:. The cos t

of operating tractors Del' unit of time or per hour varies invorsely from $iS.OO '""

day when the tractor is used 121 days to '~;). 51 a day when it is used only 20 d:J;.·s,

table 2. There is very little change in operating cost pel' day to use, especf.a Llv

when the use exceeds 50 days per year. Overhead cost, which includes interest drd

depreciation, declines rapidly per unit amount of use increCises.
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Estin:ated variations in the cost of
medium-size tractors due to amount

• •ope ra t.mg
of use •

•..
•• • - . - - , . • -

Cost of operation on r?'.I·!}our
dav

Qperat1ng r ..
Da s used per ear Overhead Total- • • -

Dollars Dollars Dollars
• '-20 3.45 • 6.06 9.51

50 3.41 4.56 8.77
40 5.38 5.67 7.03,
50 3.53 • • 5.51 6.64
62 3.27 2.86 6.13
91 • 3.27 2.08 5.35

121 3.27 1.75 , 5.00

11Does
• • • - --•

not include a charge for shelter and taxes.

Cost of operating tr:0ctor. machin.ery., The ave raze investment in tractor.-

•

equipment, excluding combines and peanut pickers, per farm for 17 one-tractor farms

studied in the Northern Coastal Plains was $826. For this equ±pment, depreciation

amounted to $79; repairs, '$97; and interest $21 per fa rmnnnua Hy, Thus the total

annual cost per one-tractor farm for tractor equipment, other than the combine and

peanut picker, was $197. The average cost pc;r hour of use was 22 cents.

The average annual cost of operating 49 six-foot pcwe r t.ake-cof'f vcombfnes in

the Northern Coastal Plains in 1943 was $178.06" This includes repairs, deprecta-

t · d . t t rn t • f t b' ha rves t.ed 1/14 a I' f .lon, an ln eres. J.r18 averago SJ]{- 00 com lne _~ ~ ~ c as Q gra1.n,

soybeans, and lesnedeza at a cost of $1.24 an acre.

The average annual cost of' operating 56 peanut. .pickers was $115.60. Thi.s

includes repairs, denrecf.atd on, and interest. The ave rage machine was used to

Dick 12,1 acres of peanuts at a cost of 93 cents an acre .

E;stimated variations ~n I!§.£!1i!?ery c~~t ,wi~~ u~£. Machinery cost per day 01'

per hour varies inversely with the amount, of use. The estimated avo rage machinery

cost for onc -t.ract.or farms, excluding tractors, combines, and peanut pickers,

varied from ~$1.82 a day when used 121 days to ;,$5.70 a. day whonused only 20 d~.y.,~;

t.a ble 3.
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Table 3. Estimated variations
. _ ' Gast with usc, .

in average machinery
y.

, .
, f . -' ,.

I Total ­
Dollars
"-----:::-'-:::-:::.-

5.70
4.13
5.40
2.94,
2.64
2.20
2.13
1.82

1.05
.70
.52
.42
.54
.26
.23
.17

Interest
Dollars
•

of use
De6reciation

DollaFs
1.95
1.43
1.23
1.10
1.05

.88

.86

.76

Cost per 10-hour day

2.70. ,.

2~00

1.q5
1.42
1.2,7
1.Q6
1.04

.89,

Repad.ra.
Dollars, .

20
30
40
50
62
82
90

121

Days used per year

---------.--'---r--------~__:_--___=_:::__:__-__::__--_:::_------------

y Estimates
pickers.

for one-tractor farms, excluding tractors, combines, and peanut

Cost of keeping workstoc~. The average anrulal net cost of keeping a mule on

58 large farms in the Northern Coastal Plains in 1945 was $185.87. This includes

the cost of feed, depreciation, chore labor, harness repairs and replacements,

interost, veterinary fees, medicine, and shoeing. No charge was included for

sheltor and taxes. Tho net cost of mule work per hour based on 800 hours of use

per year was 23 cents.

Cost of operating workstock' equipment. The estimated average investment in

mule equipment on farms workdng four mules in 1943 was :~457 .00 or an average of

;$114.25 a mule. The annual equipment cost per mule for depreciation, interest,

and repairs was c:~17.72. B9.sed on 800 hours of use per year, workstock equipment

cost on an average amounted to 2.2 cents an hour.

Rates of p~~form?-!lce for ~rac.to~ and _mules. The average rates of pe rf'orm-

ing some of the more Lmpor-tarrt field operations with tractors and mules in the "

Northern Coastal Plains are shown in table 4.

The rate of pe.rf'ormance varied with tho kind and amount, of power and size OJ

imnlement used. The average rates of performance shown in table 4 may be used L:

calculating nower requirements for crans in this area of the state.



-12-

Table 4. Time required to perform-specific operations with tractor and
mule power per la-hour day in the Northern Coastal Plain.

. .
, ,

1/
_.

, Tractor :Mule, • • ,

Size of Hours Acres cov- Size f"Ho•.. ours
Operation Imple- per ered per 10 Imple- Del'•

. ment acre hour day ment acre
• -

10-hour
Jday~ r. m~1.1e

•

•

Breaking

Breaking
Disldng
Harrowing (spike tooth)
Running rows
Distributing fertilizer
Ridging or listing (cotton)
Ridging or listing (peanllts)
Planting (average all crops)
Planting (corn & soybeans)
Planting (cotton & peanuts)'
cultivating (all crops)
Cultivating (all crops)
Drilling grain
Combining (grain & beans)
Cutting hay (lespedeza)
Digging peanuts

5 disc.
(tiller)
-
6 ft.

12 ft.----
-
2-rOi"l
2-raw
2-rm'l'

-
8 ft.
6 ft.
7 ft.
Z-row

0.8

- .
0.5
0.3
-
-
-
--
0.7
0.8 .
0.6
-
0.5
0.8
0.7
0.8,

12.5

-
20.0
33.3
- .
---
-

14.3
12.5
16.7-
20.0
12.5

.14.5
12.5

I-mule

2-mule
2-mule
2-mule
I-mule
I-mule
I-mule
I-mule
I-mule
--
I-mule
2-mu1e
--
-
l-row

7.1

10.6
5.0
2.0
1.7
1.9
3.5
2.0
1.6
--
2.8
2.9
---
2.5

. 0.9"

2~0

5.0
5.9
5.5
2 ()

• i)

5.0
6.2
-
-
3.4
---
4.0

11.Average for 61 mechanized farms, 1943.
Y Average for 128 farms operated with mules, 1941.

•

Labor and Eower require~':3nts for ~Eecj.fied croE§.. Labor. and power require-

ments by type of power used are shown in table 5 for five crops commonly Grown ~.n

the Northern Coastal Plains.
'. , ..

The comparison in table 5 is made for tractor power' and mule power methcds

of production. Both types of power were available on most of the farms studied ...
- : -. '

I.' ...

and it is obvious that both sources of power were used in performing various

production tasks. Tractors are normally used for combining and peanut picking on

farms where mules are the main source of power, while mules are normally used for

hauling corn and cotton from the fields on fanns where tractors are the chief

source of power.

•

•
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Table 5. Labor and power required to produce an acre of crops with
tractor prn~er and mule pmver, Northern Coastal Plains.

I -'Tractor power Mule power
Crop Hours Del' acre Hours per acreI - I Mule ) Tra ct or- : :_=M9.n Mule Tractor Man

.,

Cotton 107.9 2.0 7.1 134.5 42.4 -
Peanuts 51.0 7.5 10.3 67.0 44.5 1.6
Corn 16.4 3.0 4.7 34.5 27.8 -
Soybeans 7.2 - 5.5 20.0 25.6 0.8
Small grains 6.1 - 3.1 14.3 20.6 0.8

• -

Mechanized methods of fanning requi.red fewer hours of man labor to produce

the principal field crops, table 5. The largest relative reduction in labor

requirements was obtained for soybeans, s~211 grains, corn, peanuts, and cotton in

the order enumerated. The largest absolute reduction in labor required per acre

was for cotton, fo11~led by corn, peanuts, soybeans, and small grains.
,

Summa~ of 0Eerating eXEenses by different me~hods of-producti9n fo~

E?:eccified cr0E.. The comparison of operating expense by type of power used is

made with the ; dea of further exploring the eCOnOEJyof the two methods of produc-

tion and not for the purpose of determining the cost of producing crops. The

comparisons include only operating expenses for labor, power, seed, fertilizer,

and supplies used in the pr0duction of the various crops, but do not include the

cost of land and management. 'I'he operat:i.ng expense for pr::x1ucing five of t.he
•

crops c ommonly grown in the Northern Coaota L Plains is shown in table 6.

Crops were produced with less expense per acre where tractor power was used.

The percentage reduction in operating expense was largest for soybeans, followed

by small grains, corn, peanuts, and cotton. The largest absolute difference in

operating expense was for peanuts, where the difference amounted to ~$11.65 an

acre.

•
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Table 6. Gross operating expense per acre with tractor power and
mule .powe r for specified crops , 'Northern Coastal Plains,

1943

'- .'-Gross ope ratdng expense

-,

Crop

Cotton
Peanuts
Corn
Soybeans
Small grains

Tractor power Mule power
Dollars Dollars

38.45 47.07
32.7144.56
11.96 17.30

8.71 - . 16.56
10.51 17.07

. . .,_.

. --'-------------------------------------------
$ignificant valiations il,! eXp'ens~ i~ems for, different methods of production.

Labor and power costs were larger where mules were used as the chief source of

power. Equipment .coste were less where mules were used. Other expenses were

approximately the samsfor both methods of production with the exception of con...

tract work. Where mules were usod , combini.ng grains or soybeans and peanut pick-

ing were usually hired at contract rates. The cost per acre of combining small
,

grains and soybeans and of picking peanuts was larger where it was performed on a

contract rate basis.

EFFECTSOF SUBSTITUTINGMECHANICALFORANIMALPOWER
ONFARMINGSYSTEAiS

The mechanization of farming raises many different problems in the organi-

zation of the farm. It must be remembered, however, that in the area to which

,
this study applies, the substitution of tractors for animal power is only one of

several causal factors that have influenced production patterns. For instance,
.- ,-

•

during the past decade the program of the Agricultural Adjustment Agencies has had
,

a pronounced effect on production of intensi ve row crops. Since 1941 the wartime

food production program has encouraged adjustments in crop and, livestock pr-oduct Lor.

in such a way as to most effectively meet national needs. Nevertheless, the


