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ABSTRACT

Although many farm management studies have
been made by western Agricultural College Experiment
Stations, not many have been made since recent mechani-
zation has taken place in the farming industry. Mechan-
ization is being made rapidly in the sugar beet industry
especially, with the result that the machine is taking
the place of hand labor more every year. To keep current
with these several changes is the justification for the
analysis of the field labor requirements of four common
crops grown under irrigated conditions.

This is a portion of the study made by the
Bureau of Agricultural Economlics, United States Depart-
ment of Agriculture, and by the Department of Economics,
Colorado Agricultural and Mechanical College, in 1947.

The problems to be analyzed are as follows:

l. What are typical operations
on each crop?
2. What crew and times over are

commonly used?




3. What effect does previous crop
have on time used in seedbed preparation?

4, What variation, if any, in
hourS'spent on irrigating and effect upon
yield?

5, What 1s the effect of sub-
stituting specific pieces of equipment upon

hours per acre (based on specific studies)?

The first crop analyzed is the sugar beet crop
with an average of 91,00 man hours and 12.44 tractor
hours per acre of beets harvested.

By taking out the records of those farms on
which horse drawn inplements were still being used, it
was found that 88,34 man hours and 13.72 tractor hours
were necessary to produce one acre of beets.

Efficiency of hand labor crews cannot be
readily determined by statistical analysis, nor is
possible to be controlled by the grower, so little time
is being devoted in this paper to hand labor.

Only 52 percent of the growers applied manure,
so one of the greatest variations in seedbed preparation
resulted from‘whether manure was or was not applied.

If the operation of manure spreading is omitted, then

the average seedbed preparation time as given in




Table 2 becomes 4.44 man hours per acre.

Further, it was found that there were 0,14
man hours less necessary to prepare the seedbed when
the determination was made by equation instead of the
survey method.

Some time in seedbed preparation was saved by
using a 2-bottom 1l6-inch plow instead of the smaller
plows. Times over for the implements disk, spring-tooth
harrow, spike tooth harrow, and float, determined the
hours spent in seedbed preparation more than the varia-
tion in width of these implements determined labor
inputs because seldom is the true width the effective
width.

A considerable saving in time was made when
6-row drills and 6-row cultivators were used instead of
the more common 4-row implements.

Not enough data was collected to make a posi-
tive statement as to the efficiency of mechanical
blockers to cut down on the time used in blocking and
thinning the beets.

Much saving of time was made by the use of
tractor operated loaders as compared with the old
hand loading method. Still further, man hours of labor

are saved when the beet harvester is used. This




If weeds are controlled by cultivation, hand
labor in weeding will not be necessary.

Time spent in irrigation and cultivation is
determined more by the season than by any other factor.

A material saving of time has been made in
dusting potatoes by use of the alrplane instead of by
tractor drawn duster, but as this work done by airplane
is on a custom basis no accurate information was avail-
able for the writer to make positive conclusions on
this substitution.

Potato harvesting calls for an outlay of man
hours of labor nearly as great as that for sugar beets.
Potato combines or harvesters are on the market, but
because of mechanical imperfections aré not in general
use. However, in potato production as well as in beet
production attempts are being made to increase the

mechanical operations in order to reduce labor inputs.

The third crop to be studied is that of
barley. Man hours to produce an acre of barley varied
from a low of 6.83 man hours per acre to a high of
24.81 man hours per acre.

Seedbed preparation varied from a low of 1.39
men hours per acre to a high of 5.37 man hours per acre.

None of the barley growers applied manure and only five




of the growers used a plow. The lowest figure reported
for seedbed preparation was found when the producer went
over the field once each with renovator, harrow, and
float.

More variability was found in seedbed prepara-
tion due to variation in the number of operations per-
formed rather than to variations in size of equipment.

In Category 2, size of drills accounted for
some of the variability. By use of the 1l0-foot drill
instead of a 7-foot drill 0,85 man hours per acre could
be saved.

There was a wide variation in irrigating time,
both between individual farms and between the two dis-
tricts. The Eaton district reported 4.99 man hours
used in irrigating an acre of barley, while in the Mead-
Johnstown area only 2.09 hours per acre, on an averége,
were used.

No correlation was found in comparing yields
with the number of times irrigated.

Two farms reported using combines and their
harvesting requirements were very low compared to those
growers using custom operated threshing equipment.

In binding the barley, the 1l0-foot binder

showed a saving of 0,67 man hours per acre.




Shocking time varied widely due to the human
element involved.

There was not great variability found in the
threshing operations if we exclude those that combined.
The low was 3 man hours per acre, and the high 8 man
hours per acre. Machine inputs varied with the propor-
tion of trucks or tractors used in getting the bundles
of grain to the separator.

Other harvesting costs are proportional to the

yields of grain produced.

The fourth crop studied was the bean crop.
An acre of beans takes approximately twice as many man
hours of labor as does an acre of barley.

The average number of man hours used to pro-
duce an acre of beans ranged from a low of 20.47 to a
high of 69.89 man hours per acre, the average belng
34,08 man hours. |

A wide variation also existed in the use of
equipment.

Seedbed preparation varied from a low of
2.28 man hours per acre to a high of 10.85 man hours.
Some growers plowed while others used a spring-tooth
harrow or renovator in varying combinations.

The largest variation in bean production




occurred in Category 2. Some growers found it necessary
to weed the beans by hand and others did not. This
caused the greatest variation.

Thirty-seven percent of the man labor inputs
occurred in the harvesting category. Two of the bean
growers used a combine to harvest and the others used
custom threshing with bean huller. In the operation
of combining, 4.16 man hours per acre were expended as
compared to an average of 14.24 hours per acre when
threshing by custom huller.

Other savings were made by using a 4-row
cutter instead of a 2-row cutter., The advantage was
0.27 man hours per acre in the favor of the 4-row
cutter.

Variation in threshing time was due to the
wide variation in threshing crews and the type of equip-
ment used by them.

It is possible to save 10.35 man hours per
acre in bean production by use of 4-row cutters and by

substituting the combine for threshing equipment.

In the Summary, inputs of man and equipment
hours by categories are compared for all four crops.

Specific operations common to the several crops
are compared by using the survey method and the Burdick

equation.
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Chapter I

INTRODUCTION

The problem to be studied in this case 1s to

D

determine present-day inputs of man and tractor hours
of labor necessary toc produce four comuon crops under

irrizated conditions. The emphasis in this analysils

e

will be upon specific Tield operations in the production
of sugar beets, potatoes, beans, and barley.

Source of material.--This is only a part of the

study uncertalken by the Colorado Agricultural Experiment
Station, the Beet Sugar Development Foundation, and the

Bureau of Agricultural Economics, U. S. D. A., cooperat-
ing which started in 1847,

The area studied was in two established farming
communities in Weld County, Colorado. Economic studies
were made on 86 farms--located, 32 in the Eaton District
eight miles north of Greeley, the county seat, and 47 in
the Mead-Johnstown area, southwest of Greeley. Only 77
of these farms grew sugar beets in 1947,

FPinding the labor and material requirements for




producing sugar beets under modern mechanized conditions

was one of the aims of the survey, but much data were also
N\

obtained on producing other crops ‘comion to the estab-
lished rotations. The application of fertilizers and the
Tfeeding of livestock also entered into the determinations.

Review of previous work.--liany farm management

studlies have been made in other years and at most of the

machinery efficiency studies but these states do not

<

report on irrigated crop reguirements.

The western colleges of agriculture have not
produced the volume of work that has been turned out by
eastern schools, but some very good bulletins have been
published. Nontena, in cocperation with Mr. P. L.

&

Slagsvold of the Department of Agricultural Economics,

(,O
%o}

put out an exceptionally good bulletin (No. 333) in 1837,

entitled, "Production Requirements and Costs on Irrigated
Parms in Montana.' Bfficiency of farm machinery was
eriphasized, but it was horse-drawn for the most part.

Utah Agricultural College at Logan has pub-
lished some very good bulletins, but water reguirements
and costs were morc often stressed than labor and

-

machinery efficiency. Earnest M. Morrison of the Utah
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Lxperinent Station conducted a survey of the sugar beet

indings in 1945. The

bulletin is known as o. 329 and is the latest in Utah,” ™
Costs per acre and costs per ton of beets produced were
determined under Utah conditions. [IMarms average smaller

in Utah than in Colorado and beet acreage only averaged
10 acres per farm. Such small farms do not easily lend
themselves to the use of expensive mechianical equipment.

At the Color

Q,

0 Agriculturel Experiment Station

sevsral cood bulletins have been published dealing with

B -

some of the problems to be found in producing crops under
zated conditions. Pingrey and Burdick published

Bulletin No. 3583, September, 1922, dealing with costs in

eneral. Then in June, 1938, Dr. R. T. Burdick published
Bulletin o. 453 entitled, "Economics of Sugar Beet Pro-
duction in Colorado." It was the culmination cf ten years
of intensive study of sugar beet production and at the

ime of publication was the most complete study of sugar
beet costs that had been made. The efficiency of
machinery was studied, but it was still largely horse-

m

drawn machinery. Tractor-drawn machinery did not come

ey

into general farm use until the adven

X )

t of the all-purpose
tracter. This was ncar the close of the ten-yecar period.

The University of Nebraska College of Agricultur
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published in 1242 Dulletin No. 341 entitled, "Sugar Beet
Costs and Ilanagement on Irrigated Sections of Western
lebraska," and this is one of the latest bulletins avail-
able on sugar beet costs. The authors, George H.
Lambrect and Walter L. Ruden, went into the cost of pro-
ducing sugar beets quite thoroughly on a cost-per-ton
basls. OSchedules of 2386 farms were taken, but it was
still found that horses were quite generally used and the

Py

cost of horses was about 9 percent of

the cost of the
field operations, excluding the hand labor, as compared
with 13.5 percent for the tractors.
In Technical Bulletin No. 36, written by Dr.
R. T, Burdick, emphasis is placed upon methods for

o
-

estimating labor reguirements for both tractcor and horse

-3

drawvn implements. 'fwo lines of approach should prove

4

helpful in answering this question: The first, to

analyze publisned data, and the second, to calculate
probable field labor requirements and compare the results
with actual records." (1:18)

Descripntion of Colorado area.--The purpose of

the present Coloracdo study has been to secure an up-to-
date analysis of the economics of sugar beet -production,
taking into consideration the increased mechanization

found on farms in the surveyed area in the crop year 194%.




The study was confined as nearly as possible to
two distinct soll types, botkh of high productivity but of

strict, Weld loam is

4
3
i

_— P K L3, P TSR SOt
ne, wWaile in the ilead-Johnstown

difficult to work, has a higher walter holding capacity,

4

and the water requirement is consequently lower. It nigh
be assumed that the hours required for irrigation would be

greater in the Eaton area while the hours for scedbed

ct

preparation would be greater in the lMead-Johnstowvn area.

The sample is approximately 3.5 percent of the
total number of farms in Weld County and covers approxi-
mately 5 percent of the sugar beet acreage in ileld County,

e

igures).

;.

(based upon 1944 census
As sugar beets are one of the princéidal cash

crops, constituting 20.8 percent of th

R

¥ . 1 . 3 = =3 Tt - - 3 O
f the farms studied in the Eston arca and 18.2 onercent

of the acreace in the llead-Johnstovm arca, more space will

5

be given to the labor inputs on t

2y

bt

le sugar beet crop than
on the other three.

Four classifications as to size of farms studied

were made in the tabulation worlk.
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Table 1.--CLASSIFICATIOR OF FARI'S STUDIED
Number of farms
Size of farms Eaton area Mead-Johnstown area
0 - 120 acres 3 6
121 - 155 acres 18 13
156 - 215 acres 11 12
216 <+ acres 3 .
TOTAL 35 L2

The average size of farms in the Eaton district
was 163 acres, and 196.8 acres in the Mead-Johnstowmn
district,

The problems to be analyzed in this paper are
as follows:

1. "hat are typical operations

on each cron?

2. nat crew and times over are
commonly used?
5. ‘dinat effect does previous crop

used in seedbed preparation?

bt
B
£
<
(@)
@]
]
c-.'.
t
o

4. That variation, if any, in
hours spent on irrigating and effect upon
yield?

5. "hat is the effect of sub-

stituting specific pisces of equipment upon




hours per acre (based on specific

studies)?

The prdbiems as defined will be discussed in
"the next four chapters:

Chapter II—Tield Labor Require-

ments for Sugar Beets;

eaulire-

e s

hapter ITT—*ield Labor

«Q

b
I

J

oes

ce

ct

ments for Pota
Chapter IV—Ii'ield Labor Require-
ments for Barley:
Chapter V—Field Labor Require-

ments for Reans.

The Burdick equation used in the comparative

nters is as Tollows:

__3._ {1 4 &),

"In this equation T is the crew hours per acre
per operation for once over. S is the speed of travel in
miles per hour; W is the effective width of the machine
in feet; L is the length of the field in rods; N is the
time required for turns at the end of the field expressed
in fractions of a minute; and A is an overall service and

rest allowance expressed as a decimal." (1:3)




Chapter II NN

FIELD LABOR REQUIREMBLNTS IFOR SUGAR BEETS

Detailed studies were made of the cropping
practices on 57 of the 77 farms growing sugar beets.
Because of incomplete information two of these records
have been discarded, but Farm E-24 had three separate
fields in which there was a distinct variability in the
manner of preparing and caring for the crop and has been
treated as three farms. The averages have been calcu-
lated on the basis of 57 detailed records. (One record
carried through the planting process and then was dropped
because of abandonment of crop.) At least three visits
were made by investigating personnel to each farm: one
during or immediately following the planting season, one
during the growing season, and one at the end of the
harvest season,

An over-all picture of the results of this

detailed survey shows the following:
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Table 2.--LABOR AxD EQUIPKENT INPUTS BY CATEGORIES FOR
ALL IFARMS, HOURS PER ACRL

Categories Man hours Tractor hours Truck hours
1 - Fertilizing and seedbed
preparation T.32 5.35 0.17
2 - Planting and cultural L6.56 373 0.01
3 - Harvesting operations 37.12 3436 6.29
TOTAL 91.00 12.4h 6. L7
Expressed in percentages, we find that:

Category 1 called Tor 8 percent
of the man hours and 43 percent of the
Ttractor hours;

Category 2 called forth an ex-
penditure of 51 percent of the man hours
and 30 percent of the tractor time;

Category 3 called for 41 percent
of the man hours and only 27 percent of

the tractor hours.

Since 19 of the 57 farms, or 33 percent, still
used norses to some extent in beet production, the above
picture 1is not exactly a true comparison since it shows
actual man hours for all farms but does not show the

horse hours.




By taking out the records of those farms on
which horse dravm implements were still being used, the
following averages were found for the all-tractor imple-
ment farms:

Table 3.--INPUTS BY CATEGORIES —ALL IMPLEMENTS TRACTOR
DRAWN

Categories Man hours Tractor hours Truck hours
1 5.94 5.79 0.1h
2 16,79 L. 5k 0.01
3 35.61 3.39 6.30
TOTAL 88.3L 13.72 6.45

This last average, by categories, will be used
in compering the different methods of procedure where
considerable variability occurs.

The average yield per acre of sugar beets was
high in 1947. 23ased on Great Western Sugar Company re-
cords, the average yield for the farms studied in the
Eaton district was 19.21 tons per acre and in the Mead-
Johnstown area 19.47 tons per acre. Only S5 farms showed
a yield lower than 15 tons per acre, while 16 farms in
the Eaton district and 14 in the liead-Johnstown area

showed yields above 19 tons per acre.




i8S

Tormally, tine licad-Johnstown area is short on
late water, which 1s so necessary Ior high beet yields,
but that was not the case in the vear 1947. There is not
enough difference in yields to show that increased inputs
of labor and equipment in one area resulted in higher
yields, but it will be possible to show that variability
in management resulted in lower time requirements in
many instances. These are worth taking note of.

Hours of labor to produce an acre of beets
varied from a low of 62,54 hours per acre to a high of
142.72 hours per acre.

It can readily be seen that there is consider-
able variation in the inputs of man hours per acre. MNuch
of this can be accounted for by the fact that the hand
labor used in the thinning, hoeing, and hand topping work
showed great variability. Many of the contract labor
crews were new at the work and consequently inefficient.
Especially during the time for blocking and thinning, the
weather was rainy and crews put in only partial time.

The farmers had difficulty in measuring the actual time
spent, and then, too, it was longer than usual due to
unfavorable weather conditions. It i1s the writer's
opinion that the time for hoeing and topping is much

more accurate than that given for the thinning. As
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these hand labor operations are paid for by the acre

rather than by the day, the farmer does not have much

o

‘control to affect the variability in length of time to

do these contract labor operations. Little time will be

aevoted to variability in contract labor time other than

to ve one size of crevs and upper and lower limits.

& il

(O]

[

Sone variabllity existed in the time for irri-

8}

¢

rating, the lower limit bein

g

20,57 hours. The average is 8.05, which will compare
with that of 9 hours as found at the lebraska Zxperiment
Station on the {first grade land,

Variability in hours to do specific operations
with implements in the several cultural and harvesting

operations necessary to produce an acre of beels 1s due

to several factors, and it 1is the purpose of this paper

ch

to study these in particular with recommendations for

those improved practices that show merit.

H

t is possible to perform 20 different opera-
tions in the production of beets, each of which might
vary in the number of hours necessary to perform 1t
depending on the number of times performed, type and
size of implements used, length of field, and distance
to market. It is felt that the choice of surveyed area
eliminated as far as possible any large variation due to

strictly soil conditions,
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The very first operation in considering growing
an acre of beets is the application of barnyard manure.
Seventy-eight out offfﬁﬁ 86 farms reported livestock
Tfeeding as a general rule although several of these did
not feed in 1946 and 1947. Manure was available on most
of the farms but 1t was not always applied to the beect
ground. In the Eaton district, in particular, 1t 1is
customary to follow potatoes with beets and the manure
is applied to the potato ground. Farmers are not in
agreement as to the percent of benefit derived by the
two crops, so the manuring operation will be studied
from the viewpoint of those actually applying manure 1in
the 1947 crop year.

As a preliminary study, let us 1ncuire into
the crop rotation practices o the two surveyed arecas.
The most popular rotation in the Zaton area is alfalfa,
potatoes, beans, beets, and barley. Twenty-one of the
35 Baton farmers reported as favoring this rotation. In
all cases but two, beets followed a cultivated crop,
usually potatoes or beans; only two reported beets follow-
ing grain stubble.

In the llead-Johnstown areaa rotation of alfalfa,
corn or peas, beets, and small grain was the most popular

rotation; 12 of the 42 farms reporting favored this
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although 10 held to a rotation of alfalfa, beets, and
small grain. On the 23 farms on which detailed records
are available, it was found that beets foild}ci grain
stubble in 12 cases, alfalfa stubble in one instance,
wnhile the rest followed cultivated crops. Of these
latter-mentioned, beets followed peas in 5 iastances,
and beets in 3, with the other S5 reporting some comblina-
tion of corn, potatoes, or fallow. It is not customary
to follow beets with beets a second straight year, but
the beets that were grown a second time followed an
abandoned beet crop the year before. The year 1945 was
unfavorable to beet production in the Mead-Johnstown
area for two reasons: a shortage of late water caused
some to be abandoned, while an unseasonal snowstorm
prevented the harvest of an appreciable acreage.

Twenty-nine of the 57 fields on which detailed
records are available reported a manure spreading opera-
tion in 1947. The time to accomplish this on one acre
varied widely because of the many combinations of equip-
ment used to do the work. The lowest time reported was
3 man hours and the highest 25.60 man hours per acre,
with an average of 6.038 man hours for all methods.

By far tiae nmost common nethod was the use of a

>

crew of 3 men and 5 tractors, one of the tractors equipped
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with hydraulic loader and the other two drawing spreaders.
Two farims used the old nand-loaded horse drawn
spreaders. Their labor requirements were high.
BEight farms used tractor powered loaders but
used horse drawn spreaders for the most part.
There were many ways of spreading manure but

Table 4 selects three categories as being most repre-

sentative.

Table 4.--MANURE APPLICATION

With tractor With horse drawn Loaded by tractor

Number drawn equipment and equipment spread
of farms equipment hand loaders with horses
reporting Man Tractor  Lian Horse Man Tractor Horse
hours  hours hours hours hours hours hours
19 L.73 4.25
2 1&.49 2271
8 6,63  3.21  6.L9

In the ilead-Johnstown area manure was applied
in the fall and disked or plowed under, while in the
Eaton area the common method was to spread and plow under
in the spring.

Following the manure application, the wvarious
operations in seedbed preparation will be taken and

analyzed in order.
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Picture l.--lManure loading, tractor loader

Picture 2.--Beets growing on William Wolf farm




=1

Combinations of operations and single times
over for the more important will be compared.
Forty-one of the farms reported plowing, using

& 2

four different widths oi plows

Width of plow

1l6-inch 16-inch 28-inch 32-inch
Average time 1.57 1.90 1.0 1.29
Number reporting 7 5 17 12

The average tractor speed for those pulling two

5

l4-inch plows was 3,50 miles per hour. The averags length
of field was approximately 60 rods.

By using the equation for field crop analysis
developed by Dr. Burdick of the Colorado A & II College
in which one-half minute was allowed for turns and 0,35

factor (giving

(8]

fnan

consideration to rest and ser-

as the "A
vice), it is found that the plowing with 2-bottom 14-inch
plows should take 1l.56 hours per acre,

In the case of the 32-inch (two l5-inch plows),
the average speed per hour was 3.40 miles and the length

70 rods. By using the constant terms mentioned in the

~
o

above equation, the plowinz of one acre should have been

accomplished in 1l.37 hours.




23

In the case of the 18-inch plow, the average
speed was 3.75 miles per hour and the average length of
tﬁé‘jield 40 rods. By the Burdick equation, using the
constants already mentioned, the time should have been
2.21 hours per acre. '

In the case of the l-bottom 1l6-inch plow, the
averaze speed was 3.90 mlles per hour and the averagze

~

length of the I

b)

ield 60 rods. By the use of the eguation,
the time should have becen 2.47 hours per acre.

"ive farms are reported as having used a springd
tooth harrow instead of plowing. These implements varied
"in width from 6 to 12 feet but the 8-foot width was most
commonly used., The averaze time to go over an acre of
ground was 0,68 hours, but fully as many farmers went
over the ground twice as did those only going over the
ground once so that the advantage was not so great in
favor of the spring-tooth if one considers time &lone.

A study of the gasoline requirements of the two opera-
tions, plowing versus spring-toothing, might have shown
a greater advantage in favor of the spring-tooth harrow.

In comparing the time of doing this operation

as reported by the survey with that shown by the Burdick

equation, we find that it should take 0.52 hours per acre

once over to do this operation where the average speed




was 3.25 miles per hour and the average length of field
was 50 rods.

In addition to the five farmers reporting sub-

£
L

or plowing, eight

,‘..

stituting spring-tooth harrowing
others reported using the spring-tooth in combination
with plowing or disking.

Six of the 87 farms reporting showed a renova-
tor being used instead of a plow, and nine others showed
the renovator being used in combination with other imple-
ments.

The most popular width of renovator was found
to be 6 feet, and the average time to g0 over an acre
was l.68 hours per acre, which is 0.1l hours per acre
more than required by a single-bottom 1l6-inch plow but
0.38 less than reguired for a 2-bottom l4-inch plow.

Allowing for an average speed of 3,0 miles per
hour and with a length of 60 rods to the field, the
equation shows that this time could have been performed
once over in 0,70 hours.

Twenty-nine of the 57 farms reported using an
8-foot tandem disk in the preparation of beet ground.
Eleven did this after spreading manure and before fall
plowing. The averace time spent on one acre in seedbed
preparation is found to be 0.88 and for one operation

0.52 hours.
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By using the equation, we find that where the
average tractor speed was 3.87 miles per hour and the
average length of field was 75 rods, the hours per acre
to do a single disking operation should be 0,42 hours.

Typically, farms using the tandem disk used it
only once, but there were cases where the disk was drawn

o

over the field 5 and S5 times.

All farms studied but two showed a harrowing
operation but the "times over" varied from 1 to 9 with
the averaze being 3. The most popular width was 15 feet,
as 35 gave this width, with others widely scattered.

The average length of field was 60 rods. This
seems short compared to the other averaze lengths of
fields, but it rmust be remembered that many farms harrow
across the short length of the field as well as the long
vay.

An average of the 55 farms indicates that 1.11
hours of harrowing per acre per farm was accomplished in
the seedbed preparation for beets. If we take away the
7 farms that used horses in this operation, we have an
average for the 48 farms of 0.88 hours per acre which for
one time over for the typical is equal to 0,29 hours per

single time over the acre of ground.

In using the Burdick equation for the average
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tractor speed of 3.75 miles per hour and an average

length of field of 60 rods, we find that the work ecould
g "\\

haveroegn done in 0.24 hours per acre.

Twelve farms reported using a roller, drawn
by tractor except in three cases. The average time for
rolling with tractor was 0.70 hours per acre.

Three farms reported using a tiller packer,
but it was not a common practice. The average time for
the three was 0.38 hours per operation.

The operation of floating or leveling was per-

O

£ implements

¥

formed by a variety of sizes and weights
on all the farms, but on 4 horses furnished the motive

Py

power. An average of the 43 farms in which tractors
were used showed that it took 0.91 hours per acre to per-
form the floating operatiun,

Times over varied from 1 to 5 times with 2
times over being the most common, and 12-foot the popular
width. TFor the tractor drawn floats an average of 0,42
hours per acre was the time for e single operation.

By the use of the egquation, this time should
have been 0,27 hours per acre where the average speed of
tractor and length of field were 3.75 miles per hour and
60 rods, respectively.

Table 6 gives a typical farm showing the re-

spective hours per acre for the successive operations.
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Table 6.--LABOR REQUIREMENTS EXCEPT FOR HARVESTING SUGAR
BEETS —TYPICAL CASE, HTOURS PIR ACRL

_Orer once For season
Operation Width Times -~ Man Tractor Man Tractor Truck
in feet over hours hours hours hours hours

Spreadingl

manur - 1 he73  L.25 L.73 L.25 0.17
Disking 8 3 0.52 0.52 0.52 0.52 -
Plowing 2,33 1 1.40 1.L4O 1.4L0 1.4 -
Harrowing 15 3 0.29 0.29 0.87 0.87 -
Floating 12 2 0.42  0.42 0.84 0.084 -
Planting T+33 1 0.9L4  0.89 0.94 0.69 0.01
Cultivating 7.33 3 0.87 0.87 2.61 2.6l -
Ditching 7.33 2 0.87 0.87 .74 1.7h -
Thinning and -

blocking 1 21.1hL - 2.1 - -
Hoeing - 2 6.19 - 12.38 - ~
Irrigating - 5 1.67 - 8.35 - -
TOTAL 55.52 13.13 0.18

l3-man crew, 3 tractors, 1 loader, 2 spreaders
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In plantine the sugar beet seed (segmented)
two widths of drills are common: 4-row 22-inch drills
and G-row 20-inch drills. There were two drills N0

132-inch width, but the class was not large enough to

™

rive special significance. Mine of the 88-inch drills

0
(

were horse drawn.

The average time to plant one acre with the
tractor drawn 88-inch drill was found by survey to be
0.24 hours. The average time to plant one acre with the
120-inch drill was 0,51 hours. It is seen that a saving
of 0.43 hours could be made by using the 6-row drill in
place of the more common 4-row drill,

The average for the nine farms still using the
88-inch drill, horse drawn, was 0.95 hours per acre, therd
being little to choose between tractor drawn and horse
drawn equipment in this operation. Planting is custom-

e

arily done at slow speed even where a tractor is used.

Table 7.--LABOR REQUIREMENTS FOR DRILLS, FOURS PER ACRE

Number farms Time with 88-inch Time with 88-inch Timewith1l20-inch
using drill ‘tractordrawn drill horse drawn drill tractor drawn drill

34 0.94
9 0.95
1L 0.51
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On two of the farms using 88-inch drills, =2

i

in the drilling. This results in a

o

2-man crew was use
slichtly lower average for the tractor time, it being
0.89 hours per acre while the man hours were 0.94.

In the cultivating operaticn, the same widths
of cultivators were used as were employed in the drilling.
If the 88-inch 4-row drill was usec¢, the 88-inch culti-
vator was also used,

Thirtyv-one farms used 88-inch tractor drawn
cultivators and 14 used 120-inch cultivators. The re-
mainder used horse drawn implements. Tractor speecs
varied all the way from 1.66 miles per hour to 7.75
miles per hour. The average length of row was found to
be 70 rods.

1

By survey it was found that the 88-inch

tractor drawn implements took 0.87 hours to go over the

.

acre one time; the £-row cultivators toolr 0.57; and the

by

horse drawn cultivators 0.78 hours per acre. The €-row
shows a saving over the 4-row cultivator of 0.30 hours
per acre in one operation.

By using the Burdiclk equation, in which the
average tractor speed was 5.36 miles per hour and the

£

average length of field 70 rods, the 4-row cultivator

should take C.52 hours per acre and the 6-row cultivator
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with an average tractor speed of 3.0 miles per hour
should do thé same amount of work in 0.42 hours.

I'arms varied somewhat in the number of times
to go over a field with a cultivator during the crop
year. This variation ranged from 2 to 6 times, with the

da e de LoD

average being a little over 3.

maOm A I'T TTYTAT T T h ACTOIY TN QYT AT
Table 2.--TCTAL CULTIVATIEG TI¥< PHR ACRE IOR SUGAR

Number farms L-row tractor 6-row tractor li-row horse
using cultivator drawn cultivator drawn cultivator drawn cultivator

31 2,62
1L 2.05
11 3.33

It is regrettable that a larger number using
the €-row cultivator was not available to make the above

table more significant.

Two farmers in the llead-Johnstown area used a
finger weeder (width, 12 feet) which took on the average
0.78 hours per acre to cover once. This tcok the place
of one to two cultivations and would result in a saving
of C.09 hours per acre over a 4-row cultivator.

The ditching operation is very similar to the
cultivating, the same widths prevailing, the only dif-

ference being in the width and spacing of tcols employed.
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By survey, it was found that the 4-row tractor
dravn implement took C.37 hours vper acre once over while
the 6-row implement took C.65 hours per acre. The 4-row
horse drawn implement took 0.24 hours per acre.

The average number of times for ditching was
2, so the total time for ditching was 1.74 hours in the
case oI the 4-row tractor drawn, 1.30 hours with the
6-row tractor drawn, and 1.88 hours with the horse drawn
ditcher.

A number of farmers combined cne ditching with
the last cultivating, which resulted in the saving of
at least 0.87 hours in the case of the 4-row implement.

Irrigating time varied also with the spread
between the number of times waler was applied to the
beet crop varying from 2 to 10 times. The average was
3 times in the llead-Johnstown area and € times in the
Eaton area. The amount of time actually spent with the
water also varied considerably. The lowest time per acre
reported for the crop season was 1,17 hours, and the
highest was 20.57 hours, with the average being 8.25
hours per acre for the 56 farms on which detailed infor-
mation was available. Nebraska Bulletin No. 341 gives

9 hours as the average time spent in irrigating on the

best grade of land.
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When the beet plants have 3 to 4 leaves, they

1

are thinned to 12 to 14 inc! apart in the row. This

Q
0

+

is customafijj*accomplished by hand labor working on a
flat rate per acre basis. All growers for the Great
Western Sugar Company were furnished segmented seed in
1947, which gives a stand that is more easily thinned
than does the unprocessed seed. hile the worlt should
have taken less time, due to the planting of processed
seed, many growers reported difficulties with inexperi-
enced help. There were a number of days in which crews

could not work full time due tc weather condlitions in

tl ing of 1947. The average time for blocking and

)
@]
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thinning beets on 56 farms surveyed is computed to be
2l.14 hours per acre and does not disagree greatly with
previous survey informations.

The average sized crew for the blocking and
thinning was found to be o5 to 6. The work was customarily
done on a contract basis, but there were a few instances
where the farmer's own family did some or all of the work.

After the beets have been cultivated and irri-
gated, hand labor 1s again used to hoe out any weeds that
may have been missed by the cultivator. Customarily a

second hoeing is practiced about a month later, but be-

cause of the shortage of help in 1947 this was not done
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on all farms. The average time spent was 12.37 hours
per acre.

In only 2 instances out <ivthe 86 farms surveyed
were cross blockers used to assist in the thinning opera-
tion. In both of these cases the mechanical blocker
was not looked upon with favor and was discontinued
before the entire acreage was worked., Ir, Harry Sitler
of the United States Bureau of Agricultural FEconomics

Fal

conducted a separate study outside of the surveyed area

fo

nd his findings, based on 19 cases, indicated that
mechanical blocking could save as much as half the time
of thinning if conditions for use were favorable. A
speed of 2 acres per hour was attained by mechaniczl
blocking machines.

One of the greatest variables was the labor
in harvesting. This ranged from a low of 15.63 man hours
per acre wnere a beet harvester was used to 54.02 man
hours per acre where beets were pulled with horses and
topped by hand labor,.

The sugar beet harvester is just beginning

to be used in VWeld County. Of the 57 farms on which de-
tailed records were available, 3 harvested the entire

crop with beet harvesters and 6 others harvested a part

o the crop with harvesters. Some wet weather late in
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the harvesting season made for slow progress in both

hand topped and machine harvested beets. ‘/here weather
conditions were favorable, the beet harvester has provaCxﬁ
very successful. In the surveyed area, 15.8 percent orf
the beet acreage was topped by mechanical harvesters in
1947,

rvester increases
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tractor time somewhat, the hand topping is eliminated
and this 1s an important item of labor input. The aver-
age hours per acre for hand topping of beets was found
to be 28.66.

Six of the 57 farms still pulled beets with
horse drawn pullers. Seven of the farms reported beets
loaded by hand. Forty farms reported topping by hand
ané then loading by mechanical loadsrs. Seventy-seven
percent were thus loaded.

Beets pulled by tractor were customarily
pulled by a puller taking 2 rows at a time, but it was
found that 14 producers were still using l-row pullers.

It was impossible to sevarate the operations
of pulling and clearing pile row in some cases, SO
these were left out of the comparison of l1l- and 2-row
pullers.

An average of 7 farms using l-row pullers was
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found to be 2.32 hours per acre, while an average of 31

farms using 2-row pullers was found to be 1l.49 hours per
acre. This gives the 2-row puller an advantage of 0.90
man hours per acre.

The average tractor speed for the l-row puller
was calculated to be 3.30 miles per hour, and for the
2-row puller 2.26 miles per hour. The average length
of row for all beets was 70 rods.

By using the Burdick labor analysis equation
es in previous comparisons, it is found that the work
could have been done in the case of the l-row puller in
2.08 hours per acre and in the case of the 2-row puller
in 1.05 hours per acre.

4 )

There were 33 instances in which it was possible

Je

b

Fa

to ltecp the "A'"-ing out operation separate from other
rervesting operations. An average of these 33 sc report-
ing shows an average of 0,53 hours per acre for this
operation,

The following table shows a comparison of hand

loading and mechanical loading.

Table 9.--COMPARISONII O HAND LOADING WITH MECHANICAL

Man hours Tractor hours

Loaded by hand 8.85 -
Loaded by mechanical loader 1.29 1.29
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Picture 3.,--Beets loaded
with mechanical loader

Picture 4.--Keist 2-row
sugar beet harvester
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There was also considerable variability in
hauling time, which was to be expected as trucks varied
in size and distances to dumps were greater than others

man to a crew, but
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a
occasionally 2 men,

An average of 40 farms showed 5.83 man hours
and 5.71 truck hours per acre. The variation was from
a low of 1l.36 hours per acre to a high of 14.0 hours
per acre.

The 3 farms using mechanical harvesters re-
ported an average of 17.85 man hours per acre and 5.35
tractor hours per acre in the harvesting operation. No

ime was required for hand topping.

Table 10 gives a comparison of the four methods

used in harvesting.

Table 10.--COMPARISON OF METHODS USED IN HARVESTING SUGAR

BEETS, IOURS PER ACREL

Total
Method used Number Field Hand man Tractor Truck Horse
farms labor top hours hours hours hours

With horses 6 13.37 29.39 L2.76 0.3L 6.42 11.09
Load by hand 7 17.10 30.44 L7.5L 2.8l 8.92 -

Load with mechan- -
ical loader L0 9.19 28,23 37.L42 3.49 5.69 -

Harvesting with
harvester 3 17.91 - 17.91 L. 79 8.98 -




Picture S5.--Scott-Urschall sugar beet harvester
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A typical case of labor and

inputs per acre in producing beets is summed

o

Table 11.

Table 11.--IAN HOURS PER A

'aknkn
wvilily

BY CATEGORIES

Truck

Categories hours Man hours Tractor hours
1 - Seedbed preparation:

Manure spreading - L.73 L.25

Disking e 0.52 0.52

Plowing - 1.40 1.L0

Harrowing - 0.87 0.87

Floating - 0.84 8.36 0.8l 7.88
2 - Cultural practices:

Planting - 0.94L 0.89

Cultivating - 2.61 2.61

Ditching - 1.74L 1.7

Blocking and thinning - 21l.1h -

Hoeing - 12.37 -

Irrigating - _8.25 L47.05 - 5.2l
3 - Harvest':

Pull and "AY - 2.02 2,02

Hand top - 28.75 -

Load - 1.29 1.29

Haul Be 71 5.83 37.89 - 3.31
TOTAL Se.71 93.30 16.43

lho farms with tractor loader
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This 1 6 man hours and 3.99 tractor hours

4
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more than the averages in Table 3, but 1s due to the

fact that a manure application was included and only

51 percent of the farms revorted as applying manﬁre in
1947,

By using S-row planters and G-row cultivators,
heet producers coulc have saved 1.C hour per acre.

B7 combining 1 ditching with the last cultiva-
tion, 0.87 hours per acre could have been saved.

By using mechanical harvesters, 29.51 man hours
could have been saved.

vir
WY
i

thin the limitations of the small sample we

e

can conclude that an acre of beets could be grown and
harvested with an input of 56.98 man hours as conpared
to the aversasge of 88,34 for farms using tracter equipment.

s s S < wr A 32 b - - 1 - -
Size of farm had a direct bearing on the amount

K 3 1 - - o ) 4= = o E g &5 T 2

inputs decreased, but tractor time increased. This is
. . - ke 3% I e a9 % T 5 - - -

due principally to the fact that the larger farms were

) BS

able to afford expengive mechanical harvesting equipment

to take the place of hand labor.

W
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0.5 3128 Oy FARM ON

LABOR

INPUTS

Number lian hours  Tractor hours  Truck hours
Size of farms of farms per acre per acre per acre
0-120 acres 6 95,99 12.88 6.27
121-155 acres 25 92,57 11.4hL 5.65
156-215 acres L7 69.94 13.59 7.2k
21¢ + acres 8 8l L6 12.95 7.63




Chapter IIT

FIELD LABOR REQUIREMEITS IFOR POTATOES

Potato production was studied on 15 farms for
wvhich detailed records are available. Eleven of these
farms are in the Laton area, and 4 are in the Mead-Johns-
town area.

The total acreage reported in potatoes in the
surveyed areas was 682 acres, which represents 4.84
percent of the irrigated acreage. Only 51 acres were
reported in the Johnstown area while the remaining €31
acres were reported in the taton area, which has long
been noted for potato production. Detalled information
was obtained on 51 acres in the llead-Johnstown area and
on 210 acres of potatoes in the hiaton area. The acreage
per farm varied from 5 to 36, with the average being 17.

A surmation of the inputs of labor and tractor
time shows approximately 58 man hours and 15.25 tractor
hours used to produce and harvest an acre of potatoes.
The variation was from a low of 30,59 hours per acre to

a high of 86.60 man hours per acre. Tractor time
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varied from a low of 10.20 hours per acre to a high of

24 .69 nours per acre.

There were 17 distinct operations in potato
production on some farms, and in each of these there were
some variations to be found--either in the time to perform
a single operation or in the number of times certain oper-
ations were performed.

On 5 farms time was given to ssed "cutting,™
but on the other 10 the sced was purchased or custom
"ecut." Because the time was not available on all farms,

this operation will be omitted from the analysis. One

farm was producing certified sced potatocs and a "roguing"
operation required 1.1l hours per acre. This operation
has also been omitted in order to compare those operations
that were cormmon to most farms.

£

The analysis of labor inputs will be broken
down into three main categories: (1) szecdbed preparation,
(2) planting and cultural, and (3) harvestin

Seedbed preparation will include application

of manure and commercial fertilizer, plowing, renovating,

Lis .

Dy}

floating. The

spring toothing, disk s an oy

trol. Eight of the farms also reported 1 to 2 harrowings

-
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after planting, and this will be kept distinct from the
harrowing used strictly
third category will ipdl@de all harvestin
and hauling either to marizet or storase.
The following table gives an allotment of time,

according to categories, in hours per acre.

Table 13.--FIZLC LABCR RZIQUIRIIENTS 0R PCTATOES
Average Percent Average Percent

Categories man hours of total tractor hours of total

1 - Seedbed
preparation  10.LL 17 7.18 L7

2 - Planting and
cultural 13.46 22 5.08 33

3 - Harvesting
operations 35.24 60 2.99 20

ms

There was also an averasze 27 5.97 hours per

U

acre use of trucks, most of 1t being at harvest time but

hours per acre was utilized in hauling manure.

(@]
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It can readily be seen from the table that the
heavy outlay of man hours comes at harvesting time but
that ncarly one-hall of the tractor nours are used in
seeched prevnaration.

5t
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rtinz with the analysis of the first oper-

%

ation, manure application shows a variation ranging from
3 gl 5 =
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a low of 3.33 man hours per acre to a high of 22,50 man
hours per acre.

rting did pot. show
any hours for manure application. Nive of tﬁose that did

report also applied commercial fertilizer with manure.

and 5-20 used sone horses and trucks to get the job done.
If we subtract the time that these
the total and only use an average for S farms applying
nanure with tractor powered loaders and spreaders, we com-
pute an average of 5.87 man hours per acre and 3.71
tractor hours per acre to apply manure. This is probably

q

as near a typical as can ve found as there were no two

nanure that 4ig
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There was 2 variability of 1 to
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varianilitr of 1 to & tractors use

ollowed other crops as shovn in the
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following table.
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Tatle 14.--CHOPS Iii 1246 FCLLOWED BY POTATOLS IN 1947
Crop in 1946 Number of farms reporting potatoes in 19L7
Alfalfa sod 8

Small grain 2

Corn 2

Beans 1

Peas L

Uncertain i

All farms raising potatoes reported plowing as
the next step after fertilizer applications, but there
was considerable variation inthe amount of time reported
to do the job, ranging from a low of 1 hour per acre to

a high of 3 hours per acre, the average being l.74 hours
per acre for the 1l& farms.

FPour different size plows were used (plowing

ol

done by custom, size uncertain, on one farmn).

USED——POTATO PRCODUCTION—HOURS

Time for 1 acre
Number farms using 32-inch 28-inch 18-inch 16-inch

2
6 1.Lk

2 1.96
L 2.5L
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The averare speed with wnich the plows were

operated was as follows:

52-inch—3,.60 miles per hour
28-inch—3.75 miles ver hour

18-inch—3.00 miles per hour
16-inch—3.25 nmiles per hour
The average length of row was found to be

Using the Burdick equation with time

)

or turns

A

held constant at one-half minute and with C.35 value for
"A", we find the time should have been, if the total

width had been the effective width, as follows:

Width of plow By equation Actual
d2-inch 1l.41 hours 1.45 hours
28-inch 1.52 hours 1.44 hours
18-inch 2.65 hours 1.96 hours
16-inch 2+:99 hours 2+54 hours

It was also found that the time to plow alfalfa
sod was greater than the time per acre to plow after the
other crops. There was also a correlation in yields
with the fields that were plowed from alfalfa giving

higher yields than the average.
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Plowing time per acre Yield per acre
Parm number {hours) (hundred weight)
B-2 2.89 173
x-28 3,00 125
E-29 1.59 150
5=37 2.00 150
E-72 1.36 182
=13 1,87 265
1M-52 1.40 130
111-58 1.00 5483
AVERAGE 1,89 180
Partly plowed from slfalia stubble
and part corn ground
Plowing time for fields that were in cultivated
crop or grain stubble averaged 1,57 hours per acre for
plowing.and only ylelded an average of 135 hundred weight
of potatoes.

In addition to vlowing, 10 of the farms re-
By 36

ported using other tools to prepare the soil. Three

farms used a renovator, two used a spring-tooth harrow,

o

and five used a
The average for
0.82 hours per acre.

and speed with which

disk from 1 to

(2]

2 times.
this type of preparation was
tools varied widely in width

were operated, but 7 feet was




probably the most common width used. The variations

were so many that a typical operation was difficult to

arrive at.

The average over-all time for harrowing was

0.44 hours per acre and that for floating 0.49 hours per

acre., 'The most comon width for harrows used was 15

feet and the most common width for floats 12 feet.

Times over for harrowing was 2 on the averaze,

and 1 for floating.

The followi:

o table gives typlcal seedbed prep-

aration time insofar 2s 1t was vnossible teo determine
from a 15-farm sammle.
Table 16.--TYPICAL SEIDBID PREPARATION TIME, HOURS P=ER ACR
Imple- Man For seison's
. ment Times hours, operations
Operation width, over Crew 4 oper- Man Tractor
feet ation hours hours
lanure spreading - 1 3 5.67 5.67 3.71
Plowing 2 1/3 1 1 1.54 1.54 1.54
Renovating or
disking 7 1 1 0.73 0.73 0.73
Harrowing 15 3 1 0.51 1.53 1.53
Floating 12 1 1 0.53 0.53 0.53
TOTAL 8.98  10.00 8.0L




In Category 2, the first operation is that of
planting. Four farms reported using 2-row drills 34
inches between rows, and 11 uéeaﬂi—row drills 36 inches
between rows. Six were operated by crews of 1 each, 7
by crews of 2 each, and 2 drills vere operated by 3-man
crews, Time for this operation varied from 0.88 hours
per acre to a high of 5.45 hours per acre.

There was little difference between 34-inch
and 36-inch drills, but there was considerable difference

when 1, 2, or 3 men were used in the crew,

Farms reporting Crew Averase time to plant 1 acre
2 ) 5.23
7 2 2,73
6 1 2.56

Planting speeds were quite similar to plowing
speeds.

After planting

(SR

9 farms reported 1 to 2 harrow-
ings to break the crust. Average time for this operation
was 0.44 hours per acre.

"ridging" operation, but

Six farms reported a
this was not typical. Average time for the 6 reporting
was 0.79 hours per acre.

Two farms reported using a finger weeder and

3 others did some hand weeding.




Cultivations varied in number from 1 to 5,
and time for 1 cultivation varied from 0.25 hours per
N\
acre to 1.12 hours per acre, the average being 1l.43 huours

per acre.

)

itching was included with the cultivating on

L=

4 farms and the typical was 1 ditching at 1.15 hours gper

Irrigating time averaged 7.50 hours per acre,

but the number of times ranged from 3 to 8. Typically,

2

|,_Jt

the lMead-Johnstown farms reported 4 irrigations per

season and the Laton farms 6 irrigations. There seemed
little or no correlation between the number of irriga-
tions and the yield. The yield did vary directly with
the nitrate availlability in the soil because the potatoes
on land plowed from alfalfa sod outyielded the potatoes
on other land by 55 sacks per acre.

Two of the farms reported no time spent in
insect control, 3 reported it done by custom with no
time estimate, and 10 revorted from 0.25 hours per acre
to 1.87 hours per acre. Some sprayed and some dusted
by airplane and some reported a combination of the two
methods. Dusting from the air was especially useful

when the potato vines spread out making it difficult to

get through with tractor or horse drawn machinery.




Table 17.--SUNIARY OF OP-RATIONAL TINE IN CATEGORY 2 —
TYPICAL CASE
Imple- Man For season's
. ment Times hours, operations
Operation width, over CT®% ] oer- Man Tractor
feet ation hours hours
Harrowing after 15 1 1 O.Lk  O.hh O.Lk
planting
Cultivating 6 2 1 0472 1.43 1.43
Ditching 6 1 1 1.15 1.15 1.15
Insect control - 2 2 0.45 0.89 0.89
Irrigating - 5 1 1.36 6.80 -
TOTAL HOURS PER ACRHE 13.4h 5.28

In the harvesting operations it was found that
7 out of the 15 farms reported cutling or burning of
vines; the others evidently waited until after the first
frost before starting to harvest.

Digging time varied from 1 to 4 hours per acre
with 1little difference between the 34-inch and 36-inch
row machines. Speed of operation and freedom from
breakdowns probably accounted for the variability.

Hand labor per acre in picking up the potatoes
ranged from a low of 14 hours to a high of 42 hours.

On Farms M-52 and 1I-82 there was no breakdown between
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picking and hauling time. There was some correlation
between the hand work and the yield. Two farms are

omitted from this comparison because harvesting was done
in whole or in part at contract ratés with no man hours
avallable.

The problem in potato production is to cut down
on hand labor at harvest time. otato combines are
available but are not in general use because of occasional

mechanical difficulties that develop when soils are in a

cloddy condition,
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Table 13,--PCTATO HARVISTING REGUIRELZNTS AS RELATED TO
YIELD
Time per

Farm Yield per acre Hand labor Hauling time hundred weight
number (hundred weight) picking (hours) (hours) (hours)
}-58 3Lk 25.60 21,12 0.135
M-13 265 35.00 H.00 0.136
E-72 182 17.L5 8eL42 0.1h2
E-2 173 22.10 Te37 0.170
E-20 153 16.33 6.11 0.146
E-29 150 21.81 13.09 0.232
E-l1 150 2. 18 10.88 0.236
E-37 150 26.88 11.20 0.254
E-1 134 16.20 6.40 0.169
E-27 125 14.00 2,80 0.13k
E-28 125 30.00 3.00 0.304L
E-30 125 16,50 15.75 0.258
E-39 120 42,76 h.27 | 0.392

AVERAGES 168 23.77 8.95 0. 208

1some of the potatoes sold in the field;
hence, - the low time
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Picture 7.~--Potato harvester, leflt

side
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FILLD LABOR REQUIRENENTS FOR BARLEY

There were 3,072 acres of barley in the two
areas surveyed. This represented approximately 21,8
percent of the irrigated acreage.

Barley was grown both for grain and as a nurse
crop for alfalfa., Detailed studies were made on 17 farmsd

An over-2ll view of the barley production prac-
tices shows that an averagze ol 15.22 man hours per acre
were used to produce the crop.

By breaking the time down into the three
categories ol seedbed preparation, cultural, and harvest-
ing, we have the comparative time used in the main

operations.




Table 19.--BREAKDOVIN OF Al AND EQUIPLEUT INPUTS

Categories Man hours Tractor hours Truck hoars
1 - Seedbed preparation 2.4k 2.l -

2 - Cultural practices L.62 1.62 -

3 - Harvesting operations 8.16 1.65 2.35
TOTAL HOURS PER ACRE 15.22 5. 71 235

55.6 percent of the man hours were used in
harvesting, 30.3 percent in Category 2 and 16.1 percent
in Category 1.

42.7 percent of the tractor hours were used

in Category 1, while the remainder of the tractor hours

W\

were almost ecually divided between Categories 2 and
3 <>

2
the actusl percentage being 23.8 and 23.5, respectively.
There was little to be gained in comparing the
yields of the two areas surveyed. The avera
tion in the Zaton area was 29.5 hundred weicht per acre

4

and in the liead-Johnstown area 3C.1 hundred weight per
acre, a difference of only 0.3 hundred weight,
There was, however, a noticeable variation in

labor inputs of both man and tractor hours within the

two districts.




Table 20.--A COLPARISON OF LASOR IITPUTS ,TIQURS P¥R ACRE

Category 1 Category 2 Category 3
Area Man Tractor Man Tractor Man Tractor
hours hours hours hours hours  hours

Mead-Johnstown 3.20 3.20 2.68 2.51 7.56 2.38
Eaton 1.75 1s75 6.35 0.8L 8. 71 1.65
In the llead arca, seed bed preparation consti-

tuted 23 percent of the total time used in producing an

acre of barley, while in the Eaton area seed bed prepar-

ation used up 10.4 per cent of the time.

In the liead arca planting and cultural time
took 20 percent of the total time, and in the Taton area

these operations took approximately 38 percent, or nearly

twice, as much. This was largely due to the fact that

In the harvesting operations there was less
time variability. In the liead district harvesting time

~

involved 55 percent of the toatl time. In the Taton
area 52 percent of the man hours were employed in the
harvesting.

Tractor time was 7.79 hours per acre in the
lead-Johnstown area and 5,71 hours per acre in the Eaton

area, a difference of 2,08 tractor hours per acre,
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indicating that more time was spent in woriking the
ground in the llead-Johnstown area. Iluch of this work

was done in the fall of trie vear in the licad-Johnstown

[=]

]

P8

f

In analyzing the steps in barley production,

seed bed rreparation will be taken first. None of the

(U
~1

<
9

ng in detail agplied either barnyard

=

growvers repor
manure or commercial fertilizer to fields to be planted
to barley.

Seven growers followed beets with barley, 5
followed beans, 1 planted barley on potato ground, 2
planted barley on corn ground, and 2 followed barley with
barley. The typical, of course, was to follow a row crop
with barley.

In addition to the growers planting barley for
the second time, 3 others plowed the ground to be planted
to barley and a fourth plowed part of the barley ground.
Two used 28-inch plows, one used a 32-inch and 2 used
sinzle-bottom plows. The average time for the 6 plowing
was 1l.47 hours per acre, One using a plow also spring
toathed and 4 disked in adcéition to plowing.

Five renovated, using either a 6-foot or 7-foot

implement. Two went over the field 2 times'. An average

gives 0.69 hours per acre for a single operation.




Four growers used a spring tooth harrow and 1

le still another went over the ficld wi

e

used a disk, wh
botir disk and spring tooth harrow,.

An average time for spring toothing was 0,48
hours per acre for 1 time over and for disking 0.46 man-
hours per acre. There was little to choose between the
time used in disking or spring toothing, and not too much
advantage in using a renovator. The greater variability
existed when the field was gone over twice instead of
once by either renovator, spring tooth harrow, or disk,
but if 2 times over was practiced 1t was still less than
the 1.47 hours used in plowing.

Fourteen of the barley growers used a spike
tooth harrow in preparing the seed bed and 6 used a harrow
to break "ecrust" after planting. Harrows varied in width

(o

from 12 to 20 feet, with 15 feet being the popular width

-

used. Times over varied from 1 to 4, with 2 being the
average. The average time For harrowing (all widths)
was found to be 0.27 hours per acre for a single opera-
tion. The average time for 15-foot harrows was 0.28 hours
per acre.

All 17 of the barley growers used a float in
preparing seed bed. Times over varied from 1 to 3 and

widths varied from 9 feet to 14 feet. Ten producers
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reported going over the field more than once, and 12 feet
was by far the most popular width.

The avegaje time per acre for one operation was
found to be 0.32 hours.

he speed of tractors drawing floats or levelers
was found to vary from 2.48 to 4.48 miles per hours, with
an average speed of 3.32 miles per hour. Average length
of field was 60 rods. DBy using the Burdick equation,
nolding time for turns at one-half minute and 0.35 con-
value for "A", we find that the work of leveling should
take 0,326 hours per acre.

Three of the growers reported using a roller
in seed bed preparation with an average time of 0,60 hours
per acre, but this was not a typical operation in barley
production.

The variability in seed bed preparation, all
combinations, ranged from a low of 0,92 hours per acre
to a high of 5.37 hours per acre. The low average for
seed bed preparation consisted of 1 renovating, 1 harrow-
ing, and 1 floating. The high average resulted from
plowing with 18-inch plow, 1 disking, 3 harrowings, 3
floatings, and 1 rolling operation.

In Category 2 drilling is the first operation

involved. We find drills varying from 6 to 10 feet in
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width. The scatter in use was as follows:

6 feet - 1 9 feet - 2
7 feet - 4 9.3 Fell - 2
& feet - 1 10 feet - 4

Seven growers used 2 men to a drilling crew,
while the remainder used only 1 man.

Tt can easily be seen with such a wide range

that it is next to impossible to select a typical overa-

Tor purposes of comparison in this paper, the
10=foot drill with l-man crew will be compared with a

7-foot drill with a 2-man crew. See Table 21.

Drill and crew Man hours Tractor hnours
10-foot drill, l-man crew 0.59 0.59
7-foot drill, 2-man crew 1oLk 0.72

A saving of 0.85 man hours and 0,13 tractor
hours could be saved by using a 1O0-foot drill with a l-man
crew instead of a 7-foot drill with a 2-man crew.

After planting, 6 of the barley growers went
over the field once with a harrow. This was not a general

practice and probably was due to an exigency of the sea-

son, such as a heavy rain crusting the ground before the
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barley came up. The average time for the 6 that reported
this harrowing was 0.26 nours per acre.

A ditching operation to facilitate irrigation
of the crop was reported by 6 ol the producers. The time
for this varied from 0.04 to 0.40 hours per acre, with
the average being 0.l1l7 hours per acre.

Ditches were closed prior to harvesting, and
this took on an average 0,08 hours per acre.

Irrigating time varied greatly between indivi-
dual farms and between the two districts - 8 men reported
irrigating 1 time, 8 reported 2 times, and 1 reported
irrigating 3 times. As a rule, the Eaton producers irri-
gates 2 times and the lMead-Johnstown producers irrigated
1.5 times. Averace time spent in irrigating varied from
O.24 hours per acre to a high of 12.12 hours per acre.
The averace time in the Mead-Johnstown area was 2.09 hours
per acre and the averaze time in the BZaton area was 4,99
hours per acre.

There was no correlation found in cormparing

<

rields per acre with time of irricating. The supply of
By = o |

O]

irrication water was ample in both areas and there were
several rains. Differences in yield were probably due
to fertility of soil rather than to water supply in the
year in which this study was made. In the drouth year,

~

it is quite likely a different conclusion would be made.
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In harvesting operations 2 farms had a decided
low figure in man hour inputs., Marm -0, using a 7-foot

combine, showed l.56 man hours of labor used in harvest-

ing and hauling 1 acre of bariey. IFarm E-23, using 5-foot

Lo

N

combine, showed an averace of 2.08 hours per acre to har-
vest and haul barley from 1 acre.

-~

t i1s deeply regretted by the writer that the

H

sample did not include more combines.
The remaining 15 barley producers bound, shocked
and threshed the grain.
In binding, the time varied from a low of 0.35
hours per acre to a high of 2.0 hours.

Size of binders varied from 6 to 10 feet in

~fh

Hine of the grovers used a <-man crew and the
other 6 used a l-man crew. L

The 10-foot binder was favored over the others,
in which there was a great variability, and will be used
as the typical in comparing the efficiency of the opera-
tion.

The average time for the 10-foot binder was
found to be 1,07 man hours and 0.69 tractor hours per
acre.

The averagze ol the other kinds of binders was

1l.74 man hours and l1l.35 tractor hours per acre.
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By using the average tractor time, which by
survey was 3.42 miles per hour, and the average length
of the field as 60 rods, we Iind by the Burdick equation
that a 10-foot binder could do the work in 0.37 hours
per acre.

Following binding, the bundles were shocked
by hand labor and allowed to dry until threshing by
custom operated machinery was accomplished.

Shocking crews varied from 1 to 8, with an
average of 3 to 4 men to a crew. The time to do 1 acre
varied from a low of 0.89 man hours to a high of 5.60
man hours per acre. The average for the 15 farms har-
vesting varley by this method was 2.14 man hours per
acre.

Threshing was done by crews of from 6 to 18
men. The average time was 4.41 hours per acre on the 15
farms harvesting by this method. The work was done by a
custom arrangement and the information available for the
work performed by tractors and trucks is not too accurate,

There were 2 main ways of doing this operation.
One was to have 1 tractor run the threshing machine while
3 to 5 trucks, loaded bv "spike" pitchers, hauled and
bundled grain to the machine.

The other method in use was to have a second

tractor equipped with hvéraulic "farm hand" load the
Qult J
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shocked grain on the truclks. There secmed little var-
iation in the custom rate in the 2 methods, so there
\v}robably was little saved in substituting a second trac-
tor for hand labor, althoush a saving of 1.08 man hours

rer acre was made where a hydraulic farm hand was used

to replace spike pitchers.

Table 22.--HARVESTING METHODS COMPARED, HOURS PER ACRE

Trucks loaded by Man hours Tractor hours Truck hours

Tractor loader 8.96 2.32 2.32

Spike pitchers 9.l 1.08 3.06 |
Hauling varied from 0.20 hours per acre to

1.39 hours per acre. Contributing causes were variance
in yields to be hauled and distance to storage facilities.
Typical operations in barley production will be

shown in Table 23.
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Picture

Wlar

Picture

8s.=-Loading bundled barley with hydraulic
m-hand"

9.=--Threshing barley (custom operated separator)
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Table 23.--TYPICAL BARIL&Y OPERATIOHS,HOURS PZR ACRE

Operation Season'c operation
Operation Width, Times Man Tractor Man Tractor . Total hours
feet over hours hours hours hours Man Tractor

Renovate,

spring-

tooth, R

or disk 8 2 0.5 0.54 1.08 1.08
Harrow 15 2 0.26 0.28 0.56 0.56
Float 12 2 0.32 0.32 0.6l 0.64 2.28 2.28
Drill 10 1 0.35 0.35 0.35 0.35
Irrigate - 2 1.66 - 3.32 - 3.92  0.60
Bind 10 1 1.07 1.07 1.07 0.69
Shock - 1 2.1h - 2.1 -
Thresht = 1 Lo - 4,09 1.01
Haul - : 1 0.94 - 0.9 - 8.24 1.70
TOTAL lh.bhhh  L.58

1

Trucks loaded by hydraulic "farm hand®
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C.72 man hours per acre and l.1l3 tractosr hours per acre.

iost of this savincs was in the use of a 10-foot drill.

combines in this study was 1l.87 man hours per acre.

hreshings, we fird a saving of

comparing this with t©

S.45 man nours pDEer acre.
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The dry bean production was found entirely
within the ®aton area. In the surveyed area 1,471 acres
were planted to beans. This represented in the year

1947, 10.44 percent of the irrigated crop acres on the

separate fields that were cultivated differently, so two
records were used toc represent this farm, making a total

of 14 records of bean production.
7ield of beans ranged from 15.6 hundred weight
ner acre to 36.5 hundred weight per acre, with the aver-

aze being approximately 21.6 hundred welght per acre.

lian hours per acre in producing a crop of beans

under irrigated conditions ranged from a low of 20,47
hours per acre tc a high of 69.89 hours per acre, the
average being 34.08.

Tractor hours renged from a low of 3.61 per

acre to a high of 18.10 per acre.
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As in the chapters devoted to other crops, the

nputs of man and equipment hours have been broken down

&L

l»—’o

into the same three categories, giving hours per acre.

Table 24.--BREAKDCYRT O LIAN AND EQUIPHENT INPUTS PER ACRE
Categories Man hours Tractor hours Truck hours
1 - Seedbed preparation e 22 3.99 -

2 - Cultural practices 17.06 3.09 -

3 - Harvesting operations 12.80 1.94 2.51
TOTAL 3L4.08 9.02 2.51

. ~

In addition to tractor power, & ol The 14 bean
J s 1 - Fal b}
growers reported using some horse power on 1 or 2 of the

operations. A comparison of ferms using all tractor

}_Ja

<
(=}

drawn implements with farms using part horse drawn

shown in Table 25.

Table 25.--HORSE AND TRACTOR DRAW INPLEMENTS COMPARE

Farms Man Tractor Horse  Truck

reporting Implements hours hours hours hours

8 A1l tractor drawn 30.05 9.89 - 3.16
implements

6 Some horse drawn 39.L49 T.L46 L.61 1.63
implements

14 AVERAGE all methods 34.08 9.02 1.98 2.51
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It was possible to use 20 separate operations

t of the

03]

in tihe sroduction of an acre of beans, but mo

growers used fewer than tinis.

)

\
o

of 2.2

v

eedbed preparation varied from a lov

5

man hours per acre to a high of 10.85 man hours per acre.

¥

Operations in Category 2 ranged from a low of
3«71 man hours per acre tec a high of 56.31 man hours per
acree.

Operations in Category 5 ranged from a low of
3.33 man nours per acre to a high of 12.00 man hours per
acre.

It is planned in this paper to znalyze the
significant variations and to determine as far as possible
the reasons for these variations.

#ifty percent of the time used in producing an
acre ol beans was found to be in Category 2, reflecting
the time spent in cultivation and irrigetion. Some hand
weeding also was found in this catezory.

Thirty-seven vnercent ol the man hours were
found to occur in Category 3, with the hand labor for
harvesting contributing most of 1it.

Thirteen percent of the time was used in
Category 1.

Fourty-four percent of the tractor time was
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used in Category 1, 34 percent in Category 2, and 22 per-
cent was found to be 1in Category 3.

It was determingd;}h;t the bean crop usually
followed sugar veets, 7 of-the 14 farms reporting tnis
to be the case. On 2 farms beans followed potatoes, on
2 others beans followed a previous crop of beans, and
on 1 farm beans followed corn. Twelve out of 14 fields
of beans were planted on ground tnat had been in row

crop the year before. 1In 2 instances alfalfa sod weas

(©)

plowed under to furnish seedbed for beans.

The records  indicate that on only one farm was
there an application of barnyard manure. Commercial fer-
tilizer was applied at the same time, and on another farm
comuercial fertilizer was applied in a separate operation.
farm Z-6¢ shows 7.50 man hours per acre Ior manure, that
is not found on the other farms in the study, but Farm
5-6¢ also harvested with a combine and the total hours
for producing an acre of beans was less than the average.

Ten of the 14 srowers revorted preparing the
seedbed with plow. Seven using a plow also used a disk
or renovator in sddition.

0f the 4 not plowing, 3 used a renovator 2
to 3 times, and a fourth used a spring-tooth harrow and

disk, once over with each.
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In the plowing operation 5 growers used a
2=-bottom l4-inch plow with an average time of 1l.24 hours
per acre. The average speed was found to be 3.;é\mfles
per hour, and the fields averaged 80 rods in length.
Using the Burdick equation for labor analysis, we find
that 1l.37 hours per acre should have been the tine
used in this operation.

Two producers used a 2-bottom lé-inch plow
with an average time of 1l.04 hours psr acre. These plows
were pulled at an average speed of 3.37 miles per hour.
Using the Burdick equation, we find that this should
have been in l.2Y hours per acrs.

Two bean producers used a single-bottom 18-inch
plow in vlowing alfalfe stubble. In this case the aver-
age time was 2.1l hours per acre. The average speed was
found to be 3.72 miles per hour. Using this speed in
the Burdick lebor analysis equation, it is found that
the time should have been 2.23 hours per acre.

The tenth farm plowing reported using a 16-
inch l-bottom plow, withh a time of 1l.25 hours psr sacre,
on land previously in row cron.

Four farms reported using a spring-tooth
harrow one time over, with the average time being 0.6¢

hours per acre.
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Three farms ussd a renovaitor to prepare the
seedbed, and a rfourtii used a renovator in addition to
plowing. Implements varied in width from € to 10 feet.
Average time for goins over the field one time was C.61
hours per acre.

Six farms used a tandem dlsk in combination
with either plow or renovator. iildths of this imsplement
varied from 6 to 3 feet. Average tiie of one operation

was computed to be
Thirteen

harrow from 1 to 5

0.47 hours per acre.
14 farms vsed a spike tooth

Widths varied widely, 4 using

a 15-foot harrow, 3 using an 18-Ioot, 3 a 1l4-foot, 3 a
12-foot, and 1 a 7-foot harrow. Average time for all
widths was found to be 0.32 hours psr acre for one time
over.

Twelve oi tne 14 farms used a float from 1 to
3 times. «idths of tials implement varied from 9 to 12
feset, witl. the 1l2-foot being tine more popular. Average
time, once over, for all wictihs was found to be 0.49
hours per acre.

The lowest input in seedbed preparation con-

sisted of 1 renovating, 2 harrowings,

9

m
4

e

and 1 floating.

highest input during sesdbed preparation included

application of barnyard manurs.
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After seedbed preparaticn is complete, beans

are planted—usually in Z2Z-inch rows, the same as beets,
in order that the same planting and cultivating imple-

=

ments may be employed in tne production of both crops.

O,

However, one producer used 20-inch spacing, one used
24-inch, and another 26-inch spacinge. Owing to the
small sample, a comparison of spacing widths will not
be made. Twelve farms reported 1 man to a crew in
planting, but 2 farms renorted using 2-man crews.
Plenting time ranced from 0.47 man hours per
acre to a high of Z2.75 man hours pser acre. The high
figure wag due to the fact that one man had to replant
half of his bean acreage because of a hail storm. The
average ior all farms reporting was 0.92 man hours per
acre, buvl for the cones using 22-irch spacing between rows
the averuge time was O.
The cultivating was done withh same width of

ning was also cone by
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the same Llmplement except for width oi shovels used.
Some farmers cultivated once and ditched twice, while
the majority (8 out of 14) cultivated 3 times and
ditched twice. The time Ifor cultivating anc ditching
ranged from a low ol 1.8l hours per acre to a hich of

4.67 hours per acre, the average being 2.22 hours per
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acre., Farm ®-71 reported a harrowing operation after
planting, but this was due to an exigency of the season
and not a typical operation. The typical operation of

cultivation and ditching called for 3 cultivations and
2 ditchings at 0.67 man hours per acre each or a total

of 3.25 man hours per acre.

Labor inputs in irrigation varied both as to
time actually spent with tne water and with the number
of times water was applied. The number of irrigations
varied from a low of 4 to a high of 9 times during the
growing season. There seemed to be no direct relation
between the yield and the number of times water was
applied, except in the case of the grower who only applied
water 4 times. In this instance, the yield was one of
the lowest reported. The 3 men who obtained the highest
yields irrigated 5 and € times.

The average time for the 14 farms reporting
showed an average orf 7.42 man hours per acre. This
figure is not greatly different from the 8.25 man hours
per acre found in irrigating beets, a crop using the
same row spacing.

Some of the farms reported considerable time
spent in weeding the beans. The range was from a low

of 1l.25 man hours per acre to a high of 37.50 man hours

per acre. Ten farms reported an average of 7.42 man
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hours per acre in the weeding operation, while 4 evident-
ly relied altogether on the cultivator to control weeds
nd used no nénd labor in this operation. The widest
variability of any of the operations was in this opera-
tion of weeding by hand.

Thirty-seven percent of the man labor inputs
comes at harvest time. Shocking and threshing constitute
the major operations calling for hand labor. However,
in the case of combining, the man hours are considerably
less than for the typical operation of threshinge.

The 2 farms that reported harvesting by combine
did so with an expenditure of 4,16 man hours per acre as
compared to an average input of 14.24 hours per acre
when threshing with custom-operated huller.

The first operation in harvesting was to cut
the vines with a bean cutter. Some took 2 rows and some
took 4 rows at a time. Of the farms reporting, 9 used
a 4-row cutter with an average of 0,89 man hours per acre
and S5 used a 2-row cutter with an average of 1l.16 man
hours per acre to accomplish the cutting operation.

The average length of rows was approximately
80 rods.

The average speed with which the 2-row cutter
was dravn was 4.72 miles per hour, and the average speed

for 4-row cutters was 4.28 miles per hour,
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Picture 10,--Threshing beans (custom operated huller)

Picture 1ll,--Combining beans, International combine
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Using the Burdick equation for labor analysis,
we find that the 2-row cutter should do the work in Q.75
hours per acre and the 4-row cutter in 0,39 hours pgr“
acre. |

Three of the farms reported using a side deliv-~
ery rake to make larger windrows. The average time for
this operation was 0.93 man hours per acre. Both farms
employing a bean combine used the silde delivery rake.

The 12 producers that employed a custom-operat-
ed huller used hand labor to shock the beans. One pro-
ducer that received a high yield re-set the shocks just
before threshing in order that thorough drying would take
place.

Shocking time varied from a low of 1,50 man
hours per acre to a high of 13.33 man hours per acre.

The averaze was 5.08 man hours per acre.

Thresahing time varied from a low of 4.94 man
hours per acre to a hich of 10.50 man hours per acre.
The average was 7.19 man hours per acre.

Size of crew ranged from 10 to 15, with 13 a
Talr average.

There was a wide variability in use of tractors
and trucks in the threshing operation. HEight farms re-
ported using trucks to haul in the shocked beans to the

huller and 4 reported using tractor drawn wagons for this
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Hauling time varied from a low of 0,33 hours
per acre to a high of 5.0 hours per acre. There was no
way to tell how much of this variability was due to var-
lability of distance to market and how much to variabil-
ity in yield.

m = " 4 ) 4 I 1.

Typical operations for bean production are

given in Table 26,

Table 26.--TYPICAL OPLRATIONS IN BEAN PRODUCTION

Hours per acre Total hours

Operation Width Times Man Tractor Man  Tractor

in feet over hours hours hours hours
Plowing 2.3 1 1.2, 1.2
Harrowing 15.0 3 0.96 0.96
Floating 12.0 2 0. 46 0.L46 2.65 2.66
Planting 263 1 0.78 0.78
Cultivating 2¢3 3 1.91 1.91
Ditching 2.3 2 1.34 1.3
Weeding - 2l 7.42 -
Irrigating - 5-6 7.80 - 19.25 L4.03
Cutting D3 1 0.83 0.83
Shocking - 1 5.08 -
Threshing - 1 7.19 0.89
Hauling - 1 0.83 - 13.93 1.72

TS SR em e e e e e e e e e e e e em e em e w em ee e e e en e e wn e e
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t will be noted that man hours are 1l.76 more
in the typical than in the breakdown by categories in
Table 24, This is malinly because the typical includes
weedlnz whereas 4 Tarms did not report any man hours used
in weeding.

The largest saving of time would come in the
use of combines to harvest the crop. If the limitation
of the small sample is not too great, it can be seen that
a total of 10 hours per acre might be saved by using a
combine instead of waiting until a custom thresher could
be employed.

If hand weeding could be eliminated by more
efficient cultivators; another considerable saving in
man hours of labor could be made.

The 7 farms with the lowest input of man hours
per acre showed an average yield of 20.53 hundred weight
per acre, or a ratio of 1.18 man hours labor per hundred
weight of beans produced.

The 7 farms with the highest input of man hours
of labor (average 43.88) showed an average yield of 23.26
hundred weight per acre. Expressed in man hours per
hundred weight of beans produced, this is 1.88.

In the case of beans, additional yield was not
proportional to extra inputs of man hours of labor util-

ized.




Chapter VI

COMPARISON OI" FOUR CROPS

Table 27 gives a comparison of the labor and

tractor inouts per acre of the four crops studied in
i &

this paper.

- ¢

Approximately an acre of beans required twice

(8]

the man hours reported for an acre of barley. Potatoes

required four times as many man hours as barley, and

sugar beets took six times as many man hours as barley.
In order to compare the results a&s determined

by the survey method with those calculated by means or

[0}

the Burdick equation, four imnlements in common usage
in the production of all four crops have been used.

These are: the 2-bottom l4-inch plow, the l-bottom

16-inch plow, the 15-Toot harrow, and the 12-foot float.

I,_la

The results of this comparison appear on Tables 28, 29,

30, and 31.




Table 27.-=-=INPUTS

OF LIAN

HCOURS

ANL O

IRACTOR HOURS FOR

AT A DO
'JLLOPL)

FOUR

beets Potatoes Sarley bears
Categories Ifan Tractor Ilan fractor Man Tractor llan Iractor
hours  hours ours _ fours  hours hours  hours  hours

-]
|

Seedbed

rreparation

AV]
I

Cultural
practices

3 - Harvesting
operations

S

TOTAL, PER ACRE

T+ 52

Sed

o

5.5

7.18

5.08

99

2.44

4,22

1,62 17.06

S5.71 34.08

:5.9

9




Length of field Number Average Tire by Time by
(rods) farms speed surve;s equation
-5 8 4. 28 1.30 1.46
80 + 7 3.30 1.09 1.66

TOTAL FARMS 22

AVERAGES 3.62 1.33 1.57

The time by survey in the 60- and S0-rod
categories is obviously lower than could be accomplished.
Zven if no time was lost in turns, rest, and service, the
work could not have been done in the time reported to the

enumerator.




Table 29.--PLOWING WITH 16-IKCH PLOW

Length of field Number Average Time by Time by
(rods) farms speed survey equation
80 n 2,81 1.L45 3.26
TOTAL FARMS 10
AVERAGES 3.22 1.71 2.71

The time as given in the survey column is

obviously too low a figure. Even
for turns, rest, and service, the
complished in such a low time per
illustration of a weakness of the

mining field labor recquirements.

if no time was allowed

work could not be ac-

acre. This 1is a good

survey method in deter-




Table 30.,--HARROWING WITH 15-F00T HARROW

Length of field Number Average Hours by Hours by
(rods) farms speed survey equation
30 - 50 | 11 3.80 0.38 0.26
50 - 60 6 L.23 0.3L 0.22
60 - 70 2 3.82 0.25 0.23
70 - 80 3 h.12 0.18 0.22
80 - 90 13 3.46 0.26 0.23
120 1 3.50 0.22 0.23
TOTAL FARMS 3L
AVERAGES 3.82 0.27 0.2l

The hours determined by equation are consistent-
ly lower than those determined by survey, bpecause farmers

rarely use fully the effective width of this implement.
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31 e ==FPLOATTIIC WITH 12-F0CT LUATL

Length of field Number Average speed, Hours by Hours by

using miles per hour survey equation
11 3.54 0.51 0.33
6 3.75 0.47 0.29
3 3.85 0.42 0.28
0 - - =
12 3.17 0.l 0.31
1 Lh.25 0.2h 0.23
TOTAL USERS 33
AVERAGES 3.71 0.42 0.29

The hours as given by the equation are con-
lower because farmers rarely use the effective

nhis machine.




Table 32.--0PERATIONS
CAY Biw ANALYSED BY U

1) o

Width, Length field Average speed, Hours by Hours by

VOperation feet (rods) miles per hour survey equation
Plowing 23 60 3.57 1.40 1.56
Disking 8.0 75 3.87 0.52 0.42
Harrowing 15.0 60 375 0.29 0.2l
Floating 12.0 60 3.5 0.42 0.27
TOTAL HOURS PER ACRE 2,63 2.9

It is obscrved that there 1s a difference of
0.14 man hours when labor requirements as determined by
the survey method are compared with labor requirements
as determined by the Burdick equation in analysis of
this Category. Categories 2 and 3 could not be similarly
comparecd because of the large amount of hand labor opera-

tions that are found in them.
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Caepter VII

SUMIIARY

The main purpose of this study was to analyze
the survey records showing the time recuired per acre,
estimated by two methods, for four crops grown in Weld
County in 1947.

The analysis showed the over-all per acre labor
requirements for specific operations. “here possible,

~

the time for these same opnerations was calculated based

D

upon the farmer's estimate as to the wid ol the machine,

speed of travel, and length of field., These estimates
were combined with a uniform time of one-half minute for
turns and a service allowance of 0,35 in the Burdick
squation in making these calculations.
briefly, the time per acre calculated by the
Burdick equation indicated the need for greater care and
refinement in securing original farmer's estimates. In
some cases, farmers estimated total hours per acre as
being less than required for the given widths and speeds

when no allowance was made for any time for turns or rest.




93

The errors in the over-all estimates were not
icentified as to specifiic cause, but apparently were to

dth of implement

ct
e

L)

ing effective w

)

be founc either in ste
or actual speed of travel,

F'or some operations the over-all estimate ap-
rarently allowed for more than once over althouch the

o

farmer claimed that the operation was performed only

once.
Table 27 shows that the total time per acre
used in producing the several crops in 1947, as deter-

nined by the survey, was as follows:

Lours per acre

Y e S ! =
Crons Lan Tractor
P —— ———— P S
Sugar beets 21.00 12,44
Potatoes 5% .14 1L5.25
- ~=r =~ A —

L8 LEY 15,3 5,71
seans 34,09 9.02

ct

is impossible to checlr tlie hand labor opera-
ions by the Burdick equation.

It was possible to check the field operations
done by specific implements by the Burdick equation.

For example, seedbed preparation time in the

production of sugar beets was calculated to be 2.63 man
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hours per acre by the survey method, wihile by the Burdick
equation the time was determined to Dbe 2.493.
For other crops and other operations there was

dereble variation in the hours per acre, as shown

B

cons
by the two metnods ol analysis.

After an over-all picture was calculated from

4

the survey material, a typical set of operations used 1in
producing the several crops was selected and compared
nhe over-all view.

)

Typical times over of the several operations
performed and also typical crews that performed these
operations were selected for the four crops.

In many instances, it was apparent that the
previous crop had an appreciable influence on the time

e

needed to prepare the seedbed, but this was not always

The fourth problem in the study was that of
the variation in irrigating time as affecting yield.
This could not be proved in 1947 because there was
ample water for all crops. In a year of less favorable
moisture supply, some interesting information might be

collected on this point.
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wherever the substitution of speci

£
“

of equipment had an appreciable effect on the hours per




equipment should be

practice was noted.

[ S
b

small, the recommendation for a substitut

taken "with a grain of salt."
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