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

19453

Gross oggratln expense N

Crop | Tractor pov power Mule power
v Dollars - Dollars
Cotton 38,45 47,07
Peanuts 3271 44,36
Corn 11.96 17.30
Soybeans , 8.71 16.56
Small grains 10.51 17.07

=ik N ashaiiiaple it

L —_

Significant variations in expense items for different methods of production.

Iabor and power costs were 1arger'ﬁhere miles were used as the chief source of
power. Equipment .costs were leSS'whgre manS'were used. Other expenses were
approximately the same for both methods of production with the exception of con-
tract'wopk. Where mules were uscd, COmbining grains or soybeans'and peanu£ ?idk-
ing were usually hired at contract rates. The éost per acre of combining sméll
grains and soybeans and of picking peaﬁhts was larger where it was performed on a
contract rate basis. .
EFFECTS OF SURSTITUTING MECHANICAL FOR ANIMAL POWER
ON FARMING SYSTEMS | |

The mechanization of farming raiscs 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 paﬁterns. For instance,
| during the past decade the program of the Agrlcultural Adwustment Agen01bs has had
a pronounced effect on production of 1nten51vc rowW crops.' Slnce 1941 the wartlme

food production program has encouraged adjustments in crop and~11vestocx productinr

in such a way as to most effectively meet national needs. Nevertheless, the
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mechanizatidﬁfsfzféfm’Opéiatidhs ha§'ﬁddfangefféctaan the‘prd&hcfi&n of certain
crOps, especially those that are adapted‘at least in part to mechanization.

| The over~a11 effect of substltutlng mechanlcal for animal pcwer on farming
systems mayipe shown by c;mparlng tpe:dlstrlbutloé of crOps found on 61 hlghly
mechanized;farmS'with the average for'ihe area as a whole. Such a comparison,
though not.S@fictly valid because smﬁil farms have a higher proportion of row

crops, is shown in-table 7. This comparison is indicative of the possibilities of

' “Table 7. Distribution of orop acreage for the 61 highly mechanized farms
in the Northern Coastal Plains Area, 19435, with comparisons.

) ‘Distribution as percent of total crop acreage for
L - | | 61 Highly Halifax Northern Coastal
Crop | mechanized County 2/ | Plains Area 2/
L L farms 1/ .
| | ‘Percent Percent Percent

Corn - | H 19.2 , 20.8 R7 R
Cotton | - 12.8 | 19.9 - 11.9
Peanuts - o 2le7 23 G R7 5
Tobacco | - 249 - 4,5 . 4,3
Soybeans for beans 11l.3 3.4 4,2
Soybeans for hay .4 1.6 - 1.7 -
Wheat for grain Rel o7 «d
Oats for grain 4.1 1.7 9
Rarley for grain 1.7 3 '/
Rye for grain 1.0 oL .1
Small grain hay .8 1.1 .8
Lespedeza hay 2.7 - 3/ - 3/
All tame hay _/' -~ 4.4 . 4.9
Lespedeza seed 4.1 1.4 0O
Cover crops 13.8 1r.0 - 1.1
Other 1.6 5.8 4 2

Total | 1100, O lOO 0 100 O

1/ Distribution as percentage of the avcrage crop acreage for thc 61 hlgbly
mechanized farms surveyed in the Northern Coastal Plains. R

2/ Distribution as percentage of the eportcd acreage for 1945, horth Carollna
Department of Agriculture. o v | [

'3/ Included in all tame hay.

4/ Except soybeans, cowpeas, peanuts, and small grains. © v
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increasing certain crops which are_partigularly adaptable to mechanized methods of
ppoduction fbr thogelless adaptable and requiring greater relative amounts of hand
labor., 4.

The highlyﬁmechanized farms had approximately 58 per cent of the crop acreag:
in row crops, %8 per cent in small graips, hay, and soybeans, and the remaining
14 per cent in coﬁef CTrops. Tn 1943 the distribution of crop acreage in Halifax
County on all farms was 78 per cent in row crops, 12 per cent in small grains,
hay, and soybeans, and 10 per cent in cover crops. For the Northern Coastal Plains
Area approximately 75 per cent of the total acres was in row crops, 14 per cent in
small grains, hay, and soybeans, and 11 per cent in cover crops.

The conclusions drawn in this section are based upon the records of the 61
mechanized farms. The average crop organization for these farms is presented in
table 8., Although the average cropping system may not be identical with any
particular farm, it does provide 2 basis -for a quantitative analysis -of the rela-
tive economy of farming methods. The kind of power as well as the combination of
tractor and mule power that is employed in crop production affects the require-
ments for man labor, mule power, tractor power, operating expense, and capital
investment.- B ' I S o

The analyéisof production requirements uﬁder mechanizgd_and hdh-mechanized
methods of farming indicates that the substitution of tractofsforkmules usually
accomplishes the following: (1) A reduction in the cost of power, (2) a reduction
in the amount and consequently the cost of labor, and (3) an increase in output
per worker. Some other effects of shifting from animal to tractor power are higher
capital requirements, additional opportunities for Changing the.crOppingrsystem

and -the livestock organization, -and finally a greater managerial responsibility.
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The following statements asﬁpg}ph@ cgmpargpive economy and operation with
mile and tractor power are. based uppn,phelavgragp mechanized farm in this study--
a farm with 515 acres in crops, including cover crops and double cropping, table 8.
Production requirements and other related dapa_areIcompared for both methods of
production in table 9. It was estimated by the farmers in this study that one

Table 8. The average acres in crops for 61 highly mechanized
farms in the Northern Coastal Plains, 1943.

—t— ——— o o - —— — - ewrn

Crop Acres_ Crop Acres
Tobacco | 15 Barley for grain . .9
Corn 99 Rye for grain S
Cotton 66 Small grain for hay - 4
Peanuts harvested 111 Lespedeza for hay 14
Peanuts hogged 1 Lespedeza for seed 21
Soybeans for beans o8 Cover crops ' 20
Soybeans for hay Pd Cover crops, 8mall grains o0
Wheat for grain 11 Garden 8
Oats for grain 21 | -

Total acres in croms 515

Table 9, Comparison of production requirements and related data for
mechanized and non-mechanized methods of farming in the
Northern Coastal Plains, 1943.

Ttem - __Tractor pawer 1* Mule power
Acres in crops 1/ 515 515
Investment 2/ & ' $ 8,233 | 3 6,752
Number of mules | 2 19
Number of tractors 5 0
Number of men (man equivalent) 11 14
Hours of mule work 1,987 14,926
Hours of tractor work 2,773 L1074
Hours of man labor 21,513 28,491
Bushels of corn required to feed mules 120 1,140
Tons of hay required to feed mules 6 Y
Total operating cxpense $11,010 $14,473

1/ See table 8 for the crop organization.

g/ Tncludes tractors, miles, machinery, and equipment.
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medium.tfactbr c?uld accomplish as much work as 3 teams of mules or 6 mules. This
esﬁimate was not based upon’physical limits pf_accpmplishment alone, hut also upon
the ﬁractical limits of suﬁstitution'which are determined by the nornal distri-
bution of work. Since it was determined that 3 medium tractors.could accomplisn
as much‘wofk_as 18 mules in this illustration, the comparison of production re-
quirements formeéhanized,and non-mechanized methods is made for the average farm
when mules are-used exq}usively'and'when'S tractors are substituted for 17 mules,

leaving 2 mules on the farm for odd jobs.

Tractors are a cheaper source of power. The cost of power for producing
crops in 1943 on the averége farm of 515 acres was less with tractors than with
mules. The operﬁting e#beﬁse for this farm using 19 mules is estimated to be
,$14,4?3-at 1943 prices. If three traetors were substituted for 17 mules, the
totaiucperaﬁing éost'would be $11,010 or $3,463 less where 3 tractors were substi-

tuted for 17 mules.

The labor organization of farms varies with the type of power used. When
tractoré ;eplace mules as the source of power there must be corresponding adjust-
ments in thé farm labor force to achieve maximum efficiency in the use of labor.
Quanéitative estimates of labor needs for this large peanut, cotton, and tobacco
farm indicate that less labor is required under mechanized conditions.,

Appfaximately'28,491 hours of labor are required to prodgce the crops for
the cropping system shown in table 8, when 19 mules are the source of power. When
3 tractors were used to replace 17 mules on the same crop organization, only
21,513 hours of man labor are required. The mechanization of this farm results in
a reduction df 6,978 hours of man labor required or—about-24 per cent.

The distribution of labor throughout the year is méteriaiiy changed with

mechanization. Where mules are used entirely, there exists two distinet labox
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peaks; one.occurring in Mayg June, and early'July'durlng planting, cultivating,
and small gralg.hervest-_ and'the other occurring in the fall during the harvest
season, figure 3. As tractor'pcwer is substltuted for:mules, the early labor peak
is reduced, figure 4, because of‘the higher accomplishments per man and because
modern. tractors and equipment have been adapted to practically all important farm
operations during this period. The number?ef”werkers required during the spring
and‘summermmonthsrweeredueed eppreximetely'so per cent where tractors were used
to replace mules. However, sinee the harresting of the important crops--cotton,
peanuts, and .corn are as yet not mechanized in the Northern Coastal Plains, the
mechanization of agriculture has not mater1a11y'reduced the hours of unskilled
hand labor necessary to harvest the CTrops. 3/ Therefore, the problem is one of
"partial mechanization.® Unless the harvesting of major crops is mechanized,
- there will pergist serious limitations to'the mechanization of agriculture in the
Northern Coastal Plains.

The limitations of partial_versus complete integral mechanization are obvious,

- 'The individual farmer has feund it poseible to reducedthé:humber of workers S50 per

.cent or more during the pre-harvest season by substituting tractors for mules.
Until theharvesting}operetiens'ere mechanéﬁed, approximately the same amount of
unskilled_hand labor is required on tractor farms as’ on mulé farms. There are
several alternative wajs in which this problem.may'befhandled. In each of the
- following cases it is assumed{that full and efficient utilization of the farm
resources will be had. | -

(1) The tractor former may contlnue the preSLnt cropplng system and utilize the

"on farmﬂ labor efflclently prev:dcd there is suff101ent seasonal labor

3/ Tt has been shown previously that the largest relative and absolute reduction
in man labor requlrements under mechanized conditionsiwas obtained in pre-harvest
operations. ~ L ‘
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- Figure 4. The semifmonthly“&istributibn'of manllaborfrequiféd and the
total labor available on a typical mechanized farm with 515 acres in

crops.. The total labor avallable is bdsed upon an average of 5 crop-
- per. famllles. L S S
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available for agricultural employment during the harvesting season.

(2) The traétér farmer may'make'adjustments inthe cropping system, reducing
those crops with high labor requirements at harvest time and increasing
those that'can be harvested with machinery. The extent of these adjustments
would depend.upon the composition of the farm labqr_force and the price
relatiohship of the various commodities. -

(3) The degree to which labor-intensive and high profit crops will be maintained
in the cropping system will depend finally upon the developmént,nperfection,
and adoption of harvesting machinery for cotton, corn, and peanuts.that will
reduce the labor requirements during the harvesting season., That is, if
the farm labor is to be efficiently utilized, the harvesfingofcrops must
be mechanized proportionally to pre-harvest operations, Until_the labor
required for harvest is reduced by mechanization, farmers will be coﬁfronted
with the decision of whether sufficient harvest labor is to be_mainﬁained on
the farm throughout the year for only two to threc monthS'work.- The-devel—
opment of a cotton picker and com harvester adapted to local conditions
will do much to remove this maladjustment in labor distribution.

The output per hour of work is greater with mechanization. When 3 tractors

displaced 17 mules on this 515 acre farm; the hours of man labor required to pro-
duce the crops enumerated was reduced frow 28,491 to 21,513. There is no evidence
that there are significant variations in yield when different types of puwer are
used prbvided other production practices are the same. With this assumption it is
possiblquto calculate the increased output per hour of man labor. The reduction
of 24 per cent in the man labor required resultis in an iﬁcrease in output per hour

of man labor of about 32 per cent.
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Iarger capital outlays are required on mechanized farms. Assuming that

capital requirements, other than for ﬁéﬁer and édﬁipmcnt;'would he the same
whether or not the farm was mechanlzed, 1t-1é possible to compare the capital out-
lay for power and equipment on mechanlzed énd non-mechanized farms. The invest-
ment in mules and equipment when tﬁe farmeés operated entirely'with mules is
estimated to be $6,752. After 17 mules are replaced with 3 tractors and the com-
plementary equipment, the capital outlay is éstimatéd to be $8,233 or an increase
of $1,481. This increase in capital oﬁtl&ﬁis'due entirely to the larger invest-

ment in tractors and equipment.

“The reduction of workstock makes it possible to increase commercial live-

stock enterprises. If workstock are reduced in number from 19 to 2 head, the

amount of corn needed for workstock is reduced 1,020 bushels and hay requirements
“are reduced 51 tons. The 1,020 bUShElu-Of corn is sufflc1ent to produce approx-
imately 15,000 pounds of pork or 75 hogs welghnng <00 pounds, assuming that suf-
ficient supplements are available. The 51 tons of peanut hay is sufficient to
winter approximately 51 head of beef cattle according to the feeding standards
nracticed in the area.

The mechanization of farms and the consequent fédud%ion-in'werkstock makes
it possible for the individual farmer to increase the sale of feed crops, or Lo
develop commercial livestock enterprises as an important source of farm income,
An increase in livestock would prﬁbably result in a better distribution and more
complete utilization of farm labor and management,

Mechanization as related to adjustments in crop acreages. At the beginning

of this section the average crop organization for 61 highly mechanized farms was
compared with the over-all crop organization bf:Halifax County and the Northern

Coastal Plains Area. Again cemphasis is necessary to prevent misunderstanding that
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mechanization dictates changes in crop acreages. More frequently mechanization is

the result -of changing crop patterns, changing labor conditions, changing cost

structure, and other factors,. - Ip_discuﬁging?qdjustments in cropping systemé, it
is expedient to think of mechanization of farming as interrelated with various
factors affecting farm organizations, such as, the composition of thg farm 1ab9r
force, governmental programs as they affect crop patterns and other organizational
factors. |

Some ofthe more significant adjustments that appear.feasible as farming
becomes more highly mechanized are as follows: | |

(1) There is a tendency toward lérger férm Operating units. The business is
~usually enlarged by buying more land or renting additioga; land. |

() Cash crops such as peanuts, cotton, and tobacco are maintaingd”at levcls
near the allotment, depending more unon.theavailability_of:fa;miabor than
any other factor. The increase,in.laborfextensive Qrops,_such.asbsoibegns,
small grains, and corn ar¢ dependent primarily upon the possibility_of )
“obtaining additional cropland or the loss of farm 1abor._ -

- (3) There is a tendency to usc farm land more completelygﬁhroughgut'the_year
when tractors are used., ILand which might otherwise_remaiq,id;eiduring éart
of the year iS'more likely to be planted to cover_prOps,‘small_grains,
lespedeza, or soybeans. . -

(4) As long as the labor sunply is adequate, it is)not likely that the more
profitable labor intensive crops will be abandoned in favor of.thé mbré
extensive cropsewsqybeans, small grains, and lespedeza--even thoughﬁbe
latter are more adaptable to mechanized methods of production,

Data are not;available to show detailed: changes in cropning systeﬁs that

were the direct result of substituting tractbrs for mules. The causes of the
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principal changes that are apparent are so complex and clbsely interrelated that
it is extremely difficult to separate the influence of mechanization.

The mechanization of farming has increased the resﬁonsibilitie§ of manuage-

ment. Nore of the farm labor is hired on a_cash'wage basis.on tractor farms than
on farms operated with mules. The use of tractor equipment requires more skilled
management for the adjustment, repairs, and operation of the équipment. - The
average wage hand has had very little training in the care of modern machinery,

therefore, more supervision is usually required by the management.
CONDITIONS FOR LOWEST PER ACRE COSTS .

The cdombination of crops on an individual farm reflects price and cost
relationships and the choice of crops is maede with the view of maximizing net
income. It is important to obtain the most efficient utilization of power that is
possible within the limits of the farm organization anu, of couirse, without re-
ducing the net farm income. The maximum use of the tractor and the complcmentary
machinery is essential for lowest cost operation. This section sets forth an
example of a typical cropping system representing thie maximuin acreage which can be
handled with one medium tractor and one mule; table 10.

Table 10, Twvpical cronping system'representing the maximum acreage

which can be handled with one mediun~size tractor and
one mule.,

Crop Acres Crop } ACres
Tobacco , | 5 Small grain hay 1
Corn 33 Lespedeza hay o
Cotton | Re Lespedeza seed | 7
Peanuts 57 Cover crops 23
Soybeans for beans 19 Garden & other 5
Small grains | 15 |

Total B 170




