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INTRODUCTION

History of the sugar beet industry

Man has slways included some form of sugar in his diet. Only in the
past two centuries has sugar been developed as an individual food. During
that time vast amounts of money and time have gone into the development
;nd improvement of sugar. In 17L7, a German chemist by the name of Andreas
Marggraf proved that sugar beets contained sugar. One of his pupils, Franz
Karl Achard, in 1799 gave further evidence of this fact by his experiments.
(6)

The first beet-sugar factory started operation in 1803 at Cunern,
Silesia, In 1811, when the French were cut off by the English from their
West Indies source of sugar, Napoleon gave the beet-sugar industry impetus
by decreeing that 70,000 acres of land be planted to sugar beets. By 1812
there were LO factories in France producing 3,000,000 pounds of beet-suger.
One year after the Battle of Waterloo only two sugar factories remained in
operatione

Slowly the mamufacturing processes were improved until £, instead of 2,
.. per cent of sugar could be extracted from the beets. Sugar beets with
higher sugar content were developed. These improvements, plus protective
tariffs, gradually brought about a restoration of the industry.

Prior to 1855 several attempts were made in the United States to
process sugar from beets, but all ended in failure. Nevertheless, many
valuable lessons were learned from these failures. In 1879 the first suc=-
cessful sugar factory was established at Alvarado, California. (6) After
this first successful venture, sugar factories sprang up in various parts

of the United States. As the industry became nationwide, Congress pave
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it tariff protection which it has always needed in order to compete with
sugar produced in the tropical regions. Cost of production in the cane-
producing areas is low because of low wage rates, low land values and high
production per acre. (2)

A severe blow was given to the domestic beet-sugar industry when
Congress reduced the tariffs on Philippine sugars shortly after the
Spanish-American War. Another jolt was handed the industry when Philip=
pine sugars were placed on the duty-free list in 1916. However, VWorld
War I came along and the allied demand for sugar was so grest that in-
creased production in the United States was almost imperative. The beet~
sugar industry was revived and well on its way agsin. Hed not World War I
intervened many feared that the domestic beet-sugar industry would have
heen destroyed. (5)

The farm value of sugar beets in the United States reached a peak in
1920, The retail price of sugar at that time was 26.5 cents per pound.
At that price the influx of foreign sugar flooded the domestic market and
the sugar beet industry in the United States was almost wiped outs This
led, in 193k, to the establishment by Congress of sugar quotas for each
area supplying the United Ststes -- both domestic and foreign. The Sugar
ket of 1948 wes a means of protecting the domestic sugar industry. By .
this act the Secretary of Agriculture regulates the suoply in order to
maintain prices in line with the general price level in the United States.

Importance of the sugar beet industry

Since 1935 there has been about a 20 per cent increase in the world
production of sugar beets. (1li) Production in the United States during
the same period increased only about 8 per cent. Production in most of

the European countries was curtailed during the period of World War II,
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but has shown a steady increase since that time. The rate of increased
production in the United States has not been as great as that in Europe.

While Utsh is still one of the 10 leading sugsr producing states in
the United States, its production has been decreasing since 1920, (12)
The contritution of sugar beets to total velue of all farm crops has also
decreased in‘importance during that time. In spite of increased yields
per acre the total production of sugar beets in Utah has been on the de~
cline since 1920, The harvested acreage in 19F1 was the lowest since
1910, (3)

Utah County, located in the central part of the State of Utash, has
alsc decreased in importance as s producer of sugar beets. Tn 1951 Utah
County produced about half as much sugar as it did in 1910, About 6 per
cent of the stete total was produced in Utah County in 1951,

The first successful beet-sugar factory in Uteh was built in Lehi,
Utah County, in 1891. That year over one million pounds of white sugar
were refined in the new plant. E. H. Dyer came from California to super-
vise the construction of the factory. He had gained much experience of
this type in California. The factory at Lehi was dismantled in 1937.
Another sugar beet factory was built by Dyer at Payson, Utah County, in
1913 but was dismantled in 1940, The factory at Spanish Fork, Utah
County, built by Dyer in 1916 wss abandoned in 1942. A sugar beet fac-
tory built at Springville, Utah County, in 1918 by Dyer was dismantled
in 1940. (6) All sugar beets grown in Utah County since 19,2 have been
shipped by railroad to vest Jordan in Salt Lake County for processing.

Production of sugar beets in Utah County has not been sufficient
since 19h2 to warrant the economical operstion of a sugar beet factory

in that area,



PURPOSE OF STUDY

Lack of sufficient farm labor during the thinning and harvesting
seasons is one of the limiting factors in the production of sugar beets
in Utah County. The advent of mechanicsl thinners and harvesters will,
no doubt, have some effect upon the costs of operation and the labor re-
quirements in sugar beet production.

Each producer by comparing his costs and labor requirements with the
average of a group or with his neighbors is in & better position to im-
prove his management practices and to determine where his costs might be
reduced. Profits are secured by reducing costs while maintaining or in-
creasing yields. The producer who is able to prune costs here and there
in his operations without reducing production is more likely to end up
with a profit than one who trims too much in one operation. A proper
balance between costs and returns is paramount.,

The primary objectives of this study, then, are: (a) to determine
the average physical and monetary requirements of producing sugar beets
in Utah County in 19513 (b) to ascertain the extent to which mechanical
thinning and_harvesting of sugar beets may reduce the cost and labor re=-
quirements of sugar beet production in Utah County; and (c) to determine
the factors associated with success in sugar beet production in that area.

This study aims to help the sugar beet producers of Utah County ime

prove their management and increase their profits.



SCOPE OF STUDY

The data for this study were secured from an area bordering the
eastern shore of Utah Lake located in the centrsl part of the State of
Utsh. This area extends from Lehi, Utah on the north to Payson, Utah
on the south and from the shores of Utah Lake on the west to Highway 89
on the east. The survey did not include sugar beet enterprises fram in-
stitutional farms, corporate farms, or extremely large farms.

Records were taken from £l sugar beet producers wherever they could
be found and when they had time to furnish information pertaining to their
sugar beet enterprise. These 51 producers represented about 20 per cent
of all growers in Utah County in 1951 and were all that could be secured
by the survey team during the week following Christmas 1951, An attempt
was made to secure all the monetary costs and physical in-puts required
to produce a crop of sugar beets for the 1951 season,

No records were taken on farms where beets were frozen in the ground
or where the sugsar beet enterprise was less than three acres. No attempt
was made to determine the competitive position of the sugar beet enter-

prise with other enterprises on the farm.



REVIEW OF LITERATURE

Studies have been made by various agricultural experiment stations
to show the labor requirements and costs of the various operations con-
nected with the production of sugsr beets. Studies made in Colorado over
a period of years indicate a great reduction in man hours of labor re-
quired to produce an acre of sugar beets. According to Sitler and Bur=-
dick (10) a total of 120,0 man hours were required to produce an acre
of sugar beets in Colorado in 191%. In 1922 the number of man hours was
reduced to 116,0; in 1930, to 100.3; in 1936 to 93 man hours, and for the
191, 7-L8 crop years it took a total of 82,2 man hours when harvested by
hand and 60,2 when harvested mechanically. With the aid of machinery,
this showed a 50 per cent reduction in labor requirements during the
37-year period.

The most important study pertaining to the cost of sugar beet pro=-
duction in Utah County, Utah was made in 19L5 by Morrison. (8) 1In this
study an sverage of 11,0 man hours of labor were required to produce an
acre of sugar beets. It required 20,5 man hours of labor to prepare the
seed bed and plant the crop with about half this time being spent mamr-
ing the land. The growing process, from planting to harvest time, required
5047 hours of man labor. The major portion of this time was spent in the
thinning and hoeing operations. Blocking and tainning required 22.6 man
hours. The harvesting process required Li2.8 man hours of labor; 32.2 mamn
hours of this time were spent topping and loading the beets.

A Michigan study (15) made in 1933-36 showed that approximately 85

hours of man labor were spent per acre on non-irrigated land producing



an average of 10 tons of sugar beets per acre. An aversge of 26 hours
of horse labor and 2.5 hours of tractor time per acre were also used.

At the Michigan Agricultural Experiment Station a study (L) was
made in 1946 to compsre the labor reguirements on sugsr beet production
with those of a similar study made in 1933-36., The 1933-36 study showed
15 hours of operator and family labor, two hours of tractor use and 26
hours of horse work per acre. Comparable fipures in 1946 were 11, nine
and three, respectively. During the period 1936 to 1946, mechanical power
rapidly took the place of horse power as well as reduced the amount of man
labor necessary to produce an scre of supgar beets,

An exeriment conducted at Fort Collins, Colorado,in 1942 (7) showed
that just as high yields were secured by complete mechanical thinning as
by the customary hand block and thin method. The mechanical method re-
guired only 2.L5 man hours per acre as compared to 27.2 man hours by the

hand method. less than one-tenth as much lasbor was required for the thin-
- ning process by the mechanicsl method compared with the old conventional
method,

Prior to 1942 nine years of study at the Colorado Agricultursl Ex~
periment Station (7) on the average time required for different systems
of thinning sugar beets resulted as follows:

Man hours per acre

Hand block and thin 2334
Mechanical blocker amd hand thinning 1£.96
Mechanical blocker followed by long=

handled hoe 9455
Long=handled hoe, only 16,20
Mechanical thinning, only 2455

This study showed slightly more than one-tenth as much labor required in

the thinning process by mechanical method only as compared with complete



hand thimming.

A more recent study (10) made at the same station showed that 6.6
man-hours were required for preparing the seed bed, all of which was done
with tractors. Planting and caring for the sugar beet crop to harvest
time required 42.8 man-hours, 10 per cent of which was used with tractors.
Approximately eight man-hours were used in irrigating the crop, and the
remaining 71 per cent, or 30,5 man-hours, were used in blocking, thinning,
hoeing and weeding the sugar beets. This same study showed that mechanical
sugar beet harvesters, using about half the labor force, harvested 25 per
cent more acreage per day than an average hand-topping crew.

Reports from various experiment stations indicate the variability in
costs of producing sugar beets in different areas and at different periods
of time.

The study made in Colorado for the years 1922-33 (1) showed an aver-
age cost per acre of $82.57, with an average yield of 15.17 tons per acre,
or a cost of $5.Ll per ton.

The most recent study (10) made at the same experiment station stated
that the cost of harvesting sugar beets by hand-topping and mechanical
loading was $1.93 per ton. The cost by mechanical harvester amd loader
was $1.03 per ton. There was a slight variation in cost among the differ-
ent types of harvesters.

This same study disclosed the fact that, at 1947-1948 cost rates, a
farmer should have 20 acres or more of l3-ton beets in order to justify
the ownership of a mechanical harvester. This is assuming the average
life of a harvester to be 10 years. If the average life were reduced to
five years it would require from 25 to 30 acres. The study further con-

cludes that the mechanical sugar beet harvester has proved successful in
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most cases. As the change from hand harvesting to mechanical harvesting
is made there will necessarily be some changes in crop acreages and pro-
duction practices.

Morrison and Davis (9) reported in 1950 that 36 zcres of 1G-ton beets
would be required to make mechanical harvesting of sugar beets in Utah as
economical as hand harvesting. Their calculated cost of 1.0l per ton for
mechanical hervesting compares favorably with the study made in Colorado
the same year,

In an earlier study made by Morrison (8) the average cost of produc-
ing sugar beets in Utah County in 1945 was $8.62 per ton. Material costs
amounted to $1,09; fixed overhead $1.373 labor $4.79 and power costs $1,37
per ton. With total receipts averaging $12.15 per ton, this left a net
return of $3.53 per tons On an acre basis the total receipts were 520h.83;
total costs $1L5.28, with a net return of $59.5% per acre. Labor costs
constituted about ©F per cent of total costs. Net returns averaged #530,00
per farm,

The average cost in 1946 of producing sugar beets in Michigan (L) on
non-irrigated land was #92.92 per acre. Vith a yield slightly under 10
tons ver acre the total cost was 79, per ton. Total receipts averaged
$167.60 per acre, leaving almost #75.00 &n scre as net returns. Harvest~
ing costs were 13,55 per acre or about 20 per cent of the total coste
Hand labor accounted for over half of the harvesting costs. Getting the
beets blocked, thinned and hoed, cost an average of £19,h9 per acre, or
almost two=-thirds of the labor, power and machine costs up to harvest
time,

The Michigan farmers with an average of 50 acres of sugar beets using

hand labor for harvesting nad costs of £20.25 an acre. Those with an
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average of 50 acres using the mechanical harvester had costs of #16.46 per
acre. This was a saving of £3.79 per acre over hand harvesting. The group
of farmers with an average of 107 acres using the mechanical harvester had
costs of #12.85 an acre with a saving of £7.40 an acre over the hand har-
vesting method. This same study showed that hand harvesting was cheaper
up to 33 acres. On acreages above 33 it was cheaper to use the mechanical
harvester,

wWhile these studies are not comparable on a cost and returns basis
due to the changing price levels, the physical factors involved indicate
to some degree the changes taking place due to mechanization == the
transition from horse power to tractor power and from hand thinning and
harvesting to mechanical thinning and harvesting.

The literature also indicates the variability in the values placed
on sugar beet tops as well as the yleld of tops. In the Western United
States under irrization sugar beet tops range in green weight from 30 to
70 per cent of total plant weight.

Dunn and Rost of the Minnesota Agricultural Experiment Station (3)
showed that the yleld of beet tops varied closely with yields of roots
regaerdless of location, fertilizer treatments, or season. They also
showed that, on the average, the root made up 58 per cent and the top L2
per cent of the green weight of a sugar beet plant. This may vary with
soil and climetic conditions, but where vegetative growth is heavy the
ratio may be 1 to 1¢ They also showed by data that 1,89 pounds of green
tops yielded 22¢ pounds of dry tops. Yield of dry tops range from 10 to
12,7 per cent of root tonnage, with an average of 11.25 per cent. A con=
servative estimate would be 10 per cent for most cases of 200 pounds per

ton. 4 1l7-ton yield of beets would then produce l.7 tons of dry tops.
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Their analysis showed that beet tops were about egual to alfalfa hay in
protein and high in mineral matter. They concluded that beet tops were
equal to alfalfa hay in feeding value.

E. Jo Maynard (%), General Livestock Consultant for Great Western
Sugar Company, stated that the 200 pounds of dried tops produced from an
average ton of sugar beets had a replacement value equal to L6 pounds of
corn and 150 pounds of alfalfa. These feed replscement values for beet
tops expressed in terms of grain and hay provide a ready method for de-
termining the money value of tops based on current prices for these other
feeds. For instance, with corn prices at $1.35 per bushel or $2.L1 per
hundred oounds and alfalfa hay at #18.00 per ton the dried tops produced
from a ton of sugar beets would be worth “2.46.

The fertilizing value of beet tops must also be considered. Their
value as green mamure, however, depends upon the current price of fertil-
izing elements. The Minnesota Agriecultural Experiment Station (3) has
also furnished data on the fertilizing value of tops plowed under greene

From a 15~ton crop of sugar beects the report showed the following:

81.0 pounds of Nitrogen &€ ll.S cents per pound £11.,7%

1645 pounds of FpOlg & U.5 cents per pound 1,40

21040 pounds of K50 @ 6425 cents per pound 13,13
£26,28

On a 15-ton crop the fertilizing value of tops amounted to £26.28 per
acre, or 71,75 per ton of beets. This compares favorably with the feed

value of tops as reported by Maynard, which was £2.46 per ton of beets.



METHOD OF PROCEDURE

The data for this study were secured from £1 farmers in Utah County
shortly after the close of the 1951 crop yeer. Enumerators trained for
the purpose interviewed the farm operator and obtained detailed informa-
tion about the labor reguirements and costs on each sugar beet enterprise.
Whenever possible, the data were taken from farm records, tax notices and
and sugar company statements. Juestionnaires were used by the emumerators
to guide the interview and to record the information obtained. A sample
of the questionnaire used appears in Appendix A,

The farms represented in this survey are located in an area bordering
the east shore of Utah Lake. The enumerators made inquiries in the area
until a producer of sugar beets was found., The enumerator then secured
the informetion desired and asked where other producers lived. 1In this
manner, 17 records were taken in the North Lake area which extends from
Provo northwerd as far as Salt Lake County. Twenty-eight records were
secured from farmers in the South Lake x:egion extending west from Spanish
Fork to Utah Lake and from Payson on the south to Springville on the north,.
The remainder, or six records, were taken in the area west of Provo, or
the Lakeview area. Twenty per cent of the total beet acreage in Utah
County was represented in this survey.

After the data were collected, the records were checked for accuracy}
extensions and summaries were made and checked. All the information was
then transferred from the original records to tebulsation sheets. This
was to aid in sumrarizing snd analyzing the data. The tabulation sheets

also provided cross-checks to aid in detecting errors. OCome of the data
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were transferred from the original records to cards which were sorted
mamially to find any essociation that existed between the various factorse.
In this study all averages were calculsted by the simple average
method in which eacn producer's data were nut on a per acre, per ton, or
per man hour basis. Any group or class average was then determined by
adding together the various items in the group and dividing by the num=

ber in the group.



PRESENTATION AND ANALYSIS OF DATA

The sugar beet enterprise in Utah County

Most of the sugar beets produced in Utah County were grown under irri-
gation on fairly good lande The farms producing sugar beets were mostly
of the small size diversified family type. OCn the 51 farms included in
this survey, the size of the sugar beet enterprise ranged from three to 32
acres. The average size of the enterprise was 946 acres. Thirty-two, or
63 per cent, of the operators had sugsr beet enterorises below the average.

Growers produced their beets under contract to the Utah-Idaho Sugar
Company. In the Sliding Scale Contract a table of payments was developed
which gave consideration to two factors: sugar content of beets and net
return “or sugar sold, The payment schedule showed a definite orice to
be paid the grower by the company for each combination of sugar content
and net return. (2) In this way the grower knew approximately how much
he would receive prior to planting his crop. He was also assured of a
market for his crop. The sugar company supplied sugar beet seed of a
suitable variety to the producer at a nominal price. Field representa-
tives of the sugar company gave each farmer advice on growing his crop
and notified him when his crop was ready for harvest.

Neneral culturel practices

Land preparation and planting. The cultural practices generally used

in the production of sugar beets in Utsh County were to plow the land in
the fell of the year. If fall plowing was done, a renovator, field culti-
vator, or disc harrow wes used in the spring to loosen the soil which be=-
came compacted during the winter. Vhen barnyard manure was used as a

fertilizer it was usually applied in the early spring before tillage began.
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Tillage consisted of going over the land several times with a land leveler
or float and a spike tooth harrow. Commercial fertilizer was, in some
cases, applied at this time and worked into the seed bed. Commercisl fer-
tilizer was side dressed at the time of planting in other cases. The aim
of tillage was to secure a fine, firm seed bed.

Planting was done the latter part of March or early April depending
upon weather conditions and the stage of seed bed breparation. Usually
three to five pounds of sheared seed, or 10 to 15 pounds of whole seed
were planted per acre. Sheared seed usually produced single plants within
the row, thus reducing thinning time. Whole seed is actually a seed ball
and may produce two or more plants. In the thinning process these are re=-
duced to a single plant every eight to 16 inches,

Growing of sugar beets. On land where there was not sufficient moisture

for germination of the seeds, irrigetion water wes spplied. As soon as the
plants were up &nd the rows could be seen cultivation was done to check
weed growth between the rows. When four to six main leaves appeared the
thinning process begsn. Some thinners used & short handled hoe, blocking
and thinning as they proceeded along the row. Others preferred to use a
long handled hoe, first blocking the row and then thinning it. When
mechanical thinners were used the stands of beets were reduced to some ex-
tent but hand work was necessary tc complete the thinning process. Soon
after the beets were thinned they were gone over a second time and in some
cases a third time to remove any double beets or weeds which had been
missed. The second and third operatién was done entirely by hand,.
Irrigetion water was applied soon after the beets were thinned, de-
pending upon the moisture content of the soil., The number of irrigations

aoplied during the growing season depended upon the type of soil, the
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rainfall, temperature, and the amount of water available for irrigation,

Harvesting of sugar beets, The sugar beets were harvested during the

month of COectober and early psrt of November. The farmers using the wind-
row type of harvester loaded the beets either by hand or with a mecharical
loader. Those using the Marbeet type harvester pulled, topped, and loaded
the beets all in one operation. The farmers using no mechanical harvesters
pulled their beets with a-beet plow and a team of horses or tractor. The
beets were then topped by hand and thrown into piles or windrows., They
were then loaded onto trucks by hand or a mechanical loader. Most of the
beets were hauled to the receiving station by trucks. In a few cases, on
short hauls, tractors and rubber tired wagons were used. From the receive
ing station the beets were delivered by railway cars to the processing

factory et West Jordan, Utah,

Analysis of man labor requirements

Man labor requirements were studied under three main headings:
(1) requirements for land preparation and planting; (2) reguirements for
growing; and (3) requirements for harvesting. In the land preparation
the operations performed were manuring, plowing, discing and harrowing,
leveling and floating, fertilizing, rolling and cultipacking, drilling
and ditching. The miscellaneous operations consisted mainly of weeding
with a renovetor or field cultivator. Not all operators performed every
one of these operations, as shown in Table 1 under "operators reporting
the practice." The growing operations included blocking and thinning,
cultivating, hoeing and irrigating. The harvesting operations consisted
of pulling, topping, leading and hauling the beets to a company receiving
station. Harvesting operations were performed by all producers. The man

labor requirements for individual enterprises were arrived at from the
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growers! estimates of the agtual time required to perform the various oper=

ations.

Labor for land preparation and planting. The operations performed in

preparing the land and planting required an average of 13.5 man hours per
acre. This was 16.5 per cent of the total labor required to produce an
acre of sugar beets. Manuring the land was the operation requiring the
most labor., An average of T.7 man hours per acre or 7.0 per cent of the
total time was spent in maruring the land. Forty of the S1 operators per-
formed this operstions Other operations rejuired the following amounts of
time: plowing, 1.8 man hours per acre; discing and harrowing, 2.0 hours
per acre; leveling and floating, 0.7 hours; fertilizing, 0.9 hours; roll-
ing and cultipacking, Ol hours; drilling, 1.0 hour; ditching, 1.2 hours;
and miscellaneous operations, O.1 man hours per acre (Table 1), -

Wnen compared with the earlier study (8) made in Utsh County in 1945
the man labor requirements for preparing the seed bed and planting have
been reduced 7.0 hours.

On the 51 farms in this study 7.2 per cent of the labor used in pre-
paring the land and planting was hired labor. This averaged 0.9 man hours
Der acre. Twenty;eight of the farms hired the drilling operation. Most
of the lamd preparation was done by the operator with family help.

Labor for growing. An average of 13,7 man hours per acre was required

to grow the crop from planting time to harvest time. This was 53.L per
cent of the total man labor required for all operations. Of the L3.7 hairs
of labor used, 19.8 man hours per acre, or L6.3 per cent was hired labor.
Cperator and family lebor averaged 23.9 man hours per acre. Thirty-six
farms used some hired labor during the growing season, mostly for thimning

and hoeinge Blocking and thinning by the hand method, required 13.6 man
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hours per acre. The mechanical blocker required O.Li man hours per acre.
In addition, L.0 man hours were needed to finish the thinning operation.
Cultivating required L.7 man hours; hoeing, 18.1 man hours; irrigating,
7. man hours, and miscellaneous operations, 0.1 man hours per acre.
Blocking, thinning and hoeing requi¥ed 7541 per cent of the man hours dur-
ing the growing season, or LC.2 per cent of the total man hours required
to produce an acre of sugsr beets,

The man lsbor for growing the crop wses reduced from 50.7 in 1945 to
3.7 man hours per acre in 1951, or a 13.8 per cent decrease. Vith greater
efficiency in the use of mechanical thinners, as demonstrated in the Colo-
rado study (7), hours of the men labor required for thinning and weeding
might be reduced even more.

Labor for harvesting. The harvesting operations required an average

of 2li¢6 man hours of labor per acre. This was 30.1 per cent of the total
labor required to produce an acre of sugar beets. Hired labor accounted
for L8.1 per cent of the 2L46 man hours, or 11.8 man hours per acre. Op-
erator and family labor amounted to 12.8 man hours per acre. Pulling the
beets required 0.9 man hours per acre. Hand topping required 7.0 man hours;
hand loading, 3.1 man hours, making a total of 10.1 man hours to top and
load by hand.

With the trail-type harvester, such as the Internatiocnal or Marbeet,
the topping and loading was done in one operation; this operation required
6.6 man hours per scre. Hauling the beets to a receiving station required
£.7 man hours with the miscellaneous operations, such as dragging and har-
rowing, being less than 0.1 man hours per acre. Hired labor accounted
for Ll.1 per cent of the total man hours required; operator and family

labor made up the remaining 58.9 per cent.
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Table 1. Hours of man labor required for various operations, and
numbsr of operators reporting various practices in the
production of sugar beets on 51 farms in Utah County, 1951

Hours Per cent Operators Cost
per of reporting per
Item _ acre total practice acre

(hours) (per cent) (number) (dollars)

Land preparation and planting

Manuring 5.7 7.0 Lo
Fertilizing 0.9 1) L5
Plowing 1.8 2.2 50
Discing and harrowing 2.0 2.4 51
Leveling and floating 0.7 0.9 40
Rolling and cultipacking 0.1 0.1 9
Drilling 1.0 1.2 81
Ditching 1.2 1.5 L2
Miscellaneous 0.1 0.1 12
Subtotal 13.5 16,5 13.00
Crowing
Hand block and tiinning 13.6 16.6 38
Mechanical blocking 0.k 0.5 13
Hand thinning after
mechanical blocking L.0 5.0 13
Cultivating L7 5.7 51
Hoeing 14.8 18,1 50
Irrigating 6.l Tl 51
Miseellaneous 03 N | 5
Subtotal L3.7 53.4 42.08
Harvesting
Pulling 0.9 I | 17
Hand topping 7.0 8.5 17
Hand loading 3.1 3.8 h & j
Mechanical topping 0.9 1.1 5
Mechanical loading 0.4 0.5 5
Mechanical harvesting 6.6 B.a 29
Hauling 5eT 7.0 51
Miscellaneous #* 3 2
Subtotal 24.6 30.1 23.68
Total 8l1.8 100.0 78.76

* Less than 0.1 hours
~* Less than 0.l per cent
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The 19LS study made in Utah County (8) reported one mechanital har-
vester, while 3L were reported in this survey. The reduction of 18.2 man
hours per acre in the harvesting operations was due mainly to the increased
use of mecnanical harvesters and trucks. OSimilar reductions were noted in
preparing the seed bed and growing the crope. These savings in man hours
since 19L5 came largely through the increased use of trucks and tractors.

Analysis of cost items

Cost items were grouped into four main classifications: (1) labor
cost; (2) power and machinery cost; (3) material cost; and (L) overhead
cost. Labor cost accounted For LU.7 per cent of the total cost; power
and machinery cost, 30,9 per cent; material cost, 11.3 per cent; and over-
heed cost, 16,6 per cent of the total cost.

Cost of man labor, Cost of man labor, which waes the largest single

cost item, was studied under the same three neadings as was labor require-
ments. The man lsbor cost per acre was $13.,00 for preparing the land and
planting, $42,08 for growing the crop, and 723,68 for the harvesting oper-
ations, making a total labor cost of $78.76 per acre (Table 1).

The operator and family labor cost was GL7.73 per acre, or $2.97 per
ton. This was 2L.7 per cent of total costs (Table 2). Hired labor amounted
to $31.,03 per acre, or $£1.92 per ton which was 16.0 per cent of the total
cost. Together these made a total labor cost of $70.76 per acre, or $L.89
per ton. This was LO.7 per cent of the total cost. The aversge wage rate
for the operator and his family amounted to #0.99 per hour. This rate was
determined by the operator's estimate of his earning ability in alternative
employment, or the cost of hiring someone to do the work. The average wage
rate for hired labor was 30,92 per hour, making an average of £0.96 per hour

for 21l labor. Many operators concidered themselves more efficient than
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hired lzbor would have been, and accordingly valued their time higher.
Whenever the operator gave the interviewer information on & plece rate
basis this was converted to the hourly rate so that a total could be made
on an hourly basis. No attempt was made to distinguish differences in
earnings under these two methods.

Cost of power and mschinery, The cost of operating the tracter was

#1L430 per acre, or 22,75 per ton, This was 22,9 per cent of the total
cost. The trsctor was used an average of 16.L hours per acre at an aver-
age rate of #2,70 per hour, This cost included the use of the tractor=-
drawn implement or attachment as well as for the gasoline, oil, deprec-
iation and repairs associated with the tractor or implement being used.
However, this did not include the cost of the tractor operator. The rate
charged per hour was determined by the custom rate prevailing in the par-
ticular vicinity of the operator. The depreciation on equipment, as noted
under overheed costs, applies only to horse-drawn equipment. Trsctor coste
amounted to Th.0 per cent of the total power and equipment coste

Truck charges amounted to $12.00 per acre, or 20.74 per ton. This
was 642 per cent of the total cost. Truck rates and expenses were handled
in the same manner as were the tractor rates and expenses. Trucks were
used mainly for hauling the beets from the field to a company receiving
station, but some were used for hauling manure and commercial fertilizer.
The charge for trucks was 20,0 per cent of the total power and equipment
coste They were used an average of 6.9 hours per acre at an sverage cost
of §1.75 per hour.

The charge for horse labor was set by the operator on the basis of
the cost per hour of hiring a team. Horse power was used an average of

79 hours per acre at an average rate of £0.45 per hour. This amounted
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Table 2. Cost of producing sugar beets on 51 farms in Utah County, 1951

Average per acre Cost Per cent
per of total
Cost item Unit Amount Rate Cost ton cost

(Dollars)(Dollars) (Dollars)

Labor cost
Operator and family (hours) LB.2 0.99 L7.73 2.97 247
Hired (hours) 33.6 0.92 31.03 1.92 16.0
Total labor cost (hours) 81.8 0.9 78.76 L.89 L0.7

Power and machinery cost
Tractor and attach-

ment (hours) 6.4 2.70 L) 30 2.75 22.9
Truck (hou.'rs) 6-9 1075 12.00 0.7!1 6.2
HOI’SG (houl'ﬂ) 7'9 Oohs 3.57 0022 1.8

Total power and

machinery cost 59.87 3.71 30.9
Material cost _
Manure (ton) 5.8 1.30 7.50 0.47 3.9
Commercial ferti-

lizer (ewt) 3 3.64 12.36 0.77 6oly
Seed (1bs.) Le7 0.L49 2.30 0e.1h 1.2
Machine rental 0.39 0.03 0.2
Miscellaneous 0.18 0.01 0.1

Total material cost 22.73 1.2 11.8

Overhead cost
Interest on money 2.71 0.17 1.k
Interest on capital 17.99 1.12 9.3
Building depreciation 0.01 * e
Equipment depreciation 0.77 0.05 0.k
Land taxes 3-09 0019 106
Water assessments L.06 0.25 2.1
Fees 039 0.02 0.2
Miscellaneous 3.09 0.19 1.6
Total overhead cost 2.1 1.99 16.6
Total cost 193.47 12.01 100.0

* Less than $0.01
*#* Less than 0.1%
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to “3,57 per acre, or £0,22 per ton. This was 6.0 per cent of the total
power and equipment cost. Taken together, the tractor, truch, and horse
power costs amounted to 25%.87 per acre, or ‘3.7l per ton, which was 2,9
per cent of the total cost of production. The depreciation on horse=-
drawn equipment is shown under overhead costs (Table 2).

Cost of material. Material cost includes such items as manure, Com=

mercial fertilizer, seed, machine rental, and miscellaneous items. Cd@-
mercial fertilizer was the largest expense item in this group. The coct
was £12,36 per acre, or £0,77 per ton and 6, per cent of total cost. It
was applied at the rate of 3L0 pounds per scre on LS50 acres at an average
cost of ¥3,6L per hundred pounds. Most of the fertilizer used was of the
10-20-C, or 16-20-0 formula. Manure cost amounted to 77.50 per acre. An
average of D.0 tons per acre was spolied at an average cost of 21,30 per
ton. This was in addition to the commercial fertilizer applieds Manure
cost was 3.9 per cent of the total costs Tn arriving st a charge for
manure applied, 50 per cent of that applied in 1951; 30 per cent of that
applied in 19503 and 20 per cent of thst applied in 1949 was charged to
the sugar beet enterprise. The cost of applying manure and commercial
fertilizer was charged to labor, power and machinery.

Seed cost averaged 2430 per acre. This was l.2 per cent of the
total coste The seed was planted at an average rate of lis7 pounds per
acre at an average cost of 0,49 per pound. Most of the sugar beet seed
was of the segmented type.

The machine rental consisted mainly of the charge for the use of the
sugar company's beet drill and for some horse-drawn machinery. The rental
rate for the use of the sugar company's drill in planting the crop was $1,00

per acre. Twenty-four operators hired the company drill.
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Miscellaneous items consisted mainly of spray material which cost
#0018 per acre, or £0.01 per ton of beets.

Total material cost was £22,73 per acre, or ©1l.L2 per ton, which was
11.8 per cent of the total cost of production.

Cost g{ overhead, Overhead costs were those cash and non-cash costs

which are more or less fixed and would occur regardless of the intensity
of cultivation or volume of output. These charges include interest on
fixed capital, depreciation and repairs on buildings used for horse-drawn
machinery, deprecistion and repairs on all horse-~drawn machinery, taxes

on the land, water assessments, ard miscellaneous which was a 10 per cent
additional charge to take care of any exrenses which might have been over-
locked.

Interest on capital invested in land and machinery was the largest
overhead cost. This amounted to $17.00 per secre, or 1,12 per ton, which
was 9.3 per cent of total costs. Capital investment averaged (359.30 per
acre. Interest was charged on this amount for a full year at S per cent.

Water assessments were the next highest cost item. Cost of water was
5L.06 per acre, or £0.25 per ton, which was 2.1 per cent of all costs.
Interest on working capital was 2.7l per acre, or "0.17 per ton. This
was l.Li per cent of the total cost. The cost of building depreciation
and repairs was almost negligible. Macninery depreciation and repairs
came to §0,77 per acre, ar $#0.05 per tons As stated previously, this
cost item pertained only to the horse-drawn equipment. The tractor rates
were made sufficiently high to cover this cost on tractor drawn equipment.

Land taxes were £3.,09 per acre, or $0.19 per ton, which amounted to
1.8 per cent of total costs. All overhead costs amounted to #£32.11 per

acre, or ?1,99 per ton, and comprised 16.6 per cent of the total cost of



production (Table 2).

Since the charge of interest on investment in trucks, tractors and
equipment used with them was included in power and eguipment cosis it was
not necessary to include them iﬁ overhead costs. Fixed capital invest~
ment included only land, horse-drawn equipment, and buildings used in
housing this equipment. Each producer was asked the value of his beet
land. This was considered his investment in land. Interest was charged
on this amount at the rate of 5 per cent per annum, which was considered
to be the average market rate of interest. The average values of horse=-
drawn equipment and buildings used to house that equipment were also ob-
tained. Interest was charged on this equipment and buildings at the same
rate as that charged on land and pro-rated to the sugar beet enterprise
on the basis of use. Interest on horse-drawn equipment and buildings
used for this eguipment combined with interest on the land made up the
total charpe for interest on capital. Land investment accounted for 98.0
per cent of the fixed capital investment; horse-drawn equipment, l.55 per=
cent; end buildings, 0.35 per cent. Yo data were secured on the invest-
ments in trucks, tractors and equipment used with them,

Interest at a rate of 5 per cent per annum was charged against work~
ing capital invested in the crop. This cost was calculated on all expenw
ditures from the time the expense was made until payment was received.
The cost items on which interest was charged and the amount of time for
which charges were made were: labor for preparing the land and planting,
seven months; labor for growing the crop, four monthsj; labor for harvest-
ing the crop, one monta; mamure for 1951, eight months; mamure for 1950
and 199, one year; commercial fertilizer, seven months; and seed, six

months. Interest was charged regardless of whether the capital was owned
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or borrowed, since the use of capital is a cost to the enterprise regard-
less of its source. Charges for the use of horse-drawn equipment and
buildings used to house that equipment were calculated from the cost of
depreciation and repairs and interest on the money so invested. A flat
rate of 10 per cent of the average inveﬁtony value was apnlied in calcu-
lating depreciation on the equipment, and 5 per cent was used to deprec-
iate buildings. Deprecietion and cost of repairs were charged against
the sugar beet enterprise in proportion to the use made of the quipment
and buildings for the sugar beet enterprise.

Taxes on the land were determined from the tax notice on the land
producing sugar beets. The sugar beet acreage was assigned a propor-
tionate part of the total land tax.

Water assessments were charged in proportion to the amount of water
used on the sugar beets compared to the total water used on the farm.

The item of fees included the deduction of $0.02 per ton for meme
bership in the Utah Sugar Beet Crowers! Association. This amounted to
20.39 per acre.

Total cost per acre was #193,47, which consisted of labor cost,
%78.763 power and mschinery cost, #59.87; material cost, £22.73; and
overhead cost #32,11. On a per scre basis the total cost was $12.,01,
which was made up of labor cost, $,.893 power and machinery cost, £3.71j
material cost, $1.L42; and $1.99 for overhead cost. As a per cent of
total cost, labor cost was LO.7 per cent; power and equipment, 30.9
per cent; material cost, 11.8 per cent; amd overhead cost, 16.6 per cent.

Receipts amd net returns

Receipts from the sugar beet enterprise were obtained from three

sources: the value of the beet roots delivered to the suger companyj’
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the avnraised value of the tops as livestock feed or as green mamre; and
the govermment benefit payment. The sugar company payments are usually
made in two or more payments and was established by the sugar company at
"11,42 per ton for the 1951 crop yesr. The exact amount to be paid the
producer was not known until the sugar for that crop was sold. The value
of the beet tops as estimated by the various producers averaged $0.,92 per
ton of all beets sold. The goverrment benefit payment was #2,33 per ton
for the 1951 crop year (Table 3).

Total receipts per ton varied from £1L.33 to £16,29, with an average
of $1L.67 per ton. Since the sugar company payment, and the govermment
benefit payments were the same for all producers the variation in total
receipts w;s due entirely to the producers' valuation of the tops. This
valuation ranced fram no value in five cases to ${1.96 per ton of beets in
one case. The average was $0.,92 per ton of beets. Since total receipts
are variable the net returns per ton and net returns per acre will also
vary. This should be kept in mind throughout the remainder of this study.
A1l caleculations were made by using the average of £1],.67 as receipts per
ton from which is deducted #12.01 as total cost per ton. This leaves
22.66 as sverape net returns per ton, Net returns ranged from mimus
£13.83 to plus 7.L5 per ton.

After allowing a return to the operator and family for their labor
and a return to the capital invested in land and machinery and to the
money going for expenses there was a return which should go to the oper=
ator for efficlent management. Net returns, then, was the reward for

efficient management (Table 3).
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Table 3. Cross receipts and net returns from the sugar beet enterprise
on 51 farms in Utsh County, 1951

Receipts Receipts Receipts
Item per per per
enterprise acre ton
Cross receipts
Beets 52,002000 :"2011 032 %llohz
Beet tops 61,00 6419 0.92
Goverrment payment 389400 39.67 2.33
Total receipts 2,1‘52.00 250.18 ]J.l.67
Total costs 1,81).00 193.47 12,01
Net returns 638,00 56.71 2.66

— -—

On a per acre basis the total receipts amounted to 2250,18, which
consisted of $204.32 for the beets; 26,19 for the beet tops; and £39.67
as a govermment benefit payments When the total cost of $193.L7 was de-
ducted there was a net return of #56.71 per acre. Net returns per acre
ranged from minus $119.33 to plus $186.25 per acre.

When calculated on a per enterprise basis the total receipts were
£2,452,00; total costs, £1,814.00; and net returns, #638.,00. The net
returns per enterprise ranged from mimus £719.,00 to plus $£3,799.,00.

fnelysis of factors associated with success of the sugar beet enterprise

In analyzing the relationships which exist between the various fac=-
tors studied, the tabular method was used. This method compares the var-
iation in one factor with the variation in another factor. Tt involves
the classification or sorting of data into groups according to one factor
and the calculation of averages of a second factor for these same groups.
In this way it can be shown whether the average of one factor increases

as the average of asnother factor increases or decreases. A relationship
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exists when the averages show either a consistent increase or a consist-
ent deerease. It is frequently Jjust as important to know that no rela=-
tionship exists among certain factors as it is to know that relationships
do exist among others,

The relationships observed in the tabular method were checked ard
substantiated by means of the "regression" technique (Appendix B}, which
is one of the more common methods of statistical analysis used to measure
relationship between two variables,

Regression coefficients also were computed to determine the rate of
change in the dependent veriable with a unit change in the independent
veriable. The regression coefficient, or rate of change, is herein sig=~
nified by the letter "b." The stardard error of the regression coefficient
is signified by "Spe" From these, along with the "t" table, the fiducial
limits may be sete. (11)

The regression line (Figure 1) was determined by the regression equa~
tion Y = a + bX. Computations are shown in Appendix B. The standard
error of estimate, or the standard deviation from this regression line
was also determined and signified by "Syx."

The coefficient of determination, symbolized by r2, which is a per=-
centage of the portion of one varisble that is associsted with another,
was also determined.

In order to determine the factors which may affect the success of
the sugar beel enterprise certain information from each enterprise was
tabulated on a separate caerd. These cards were then sorted and grouped
on the basis of some factor. Among the various factors studied were:
size of enterprise, yield per acre, use of man-labor, use of mechanical

blockers and harvesters, cost of power and machinery and net returnse.
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Size of ente

-Figure 1. Relationship of size of enterprise to net returns per ton in the production
of sugar beets in Utah County, 1951 -
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Size of enterprise. Size of enterprise often results in more efficient

use of labor, power and machinery, and in reducticn of overhead costs per
unit. In order to note the relationship between size of enterprise and
various factors, the records were sorted on the basis of the mumber of
acres of sugar beets grown. Net returns per ton were used as the primary
measure of success. The relationship between size of enterprise and
yields, man hours per acre, power and machinery costs, armd total costs
per ton were also noted (Table L).

The records were divided into four groups on the basis of size of
enterprise, those with acreages between 3.0 and 6.9 acres, those with
7.0 to 109 acres, those between 11,0 and 20,9 acres, and a group with
21,0 acres or more. There were 21 farms in the first group with an aver;
age of L.5 acres in sugar beets. The second group consisted of 18 farms
with an average of 8.7 acres. In the third group were seven farms with
an average of 1lL.0 acres. There were five farms in the fourth group with
an sverage of 27.2 acres. The average for all Sl farms was 9.6 acres.

A total of LBB.6 acres were included in this study with the size of
enterprises ranging from three to 32 acres. Of the 51 farms in the sur-
vey 32, or 63 per cent, were below the average in size.

An examination of Table L revealed a relationship between size of
enterprise and net returns per ton. Other relationships were also noted,
but when checked by the regression technique, it was found that the re-
lationship between size of enterprise and net returns per ton was the only
one that showed statisticel significance. It can be safely stated that
there was a significant correlstion between size of enterprise and net
returns per ton since the correlstion coefficient, r = 0.,L11, was high

enough to teke it out of a chance category. Any correlation between size



Table i« Relationship of size of enterprise to net returns and other factors on Sl sugar beet

enterprises in Utah County, 19F1

Power and Net Net
Range in fcres of lNumber Yield Man-hours machinery Total . returns returns
acres per sugar of per per cost cost per per
enterprise Dbeets farms acre acre per ton per ton acre ton

(acres) (noe ) (tons) (hours ) (dollzrs) (dollars) (dollars) (dollars)

3.0 = 6,9 L6 21 15.7 82.1 L1403 13.42 37.50 1.09
7.0 - 10,9 8.7 18 18.1 83.0 3.63 11,20 63469 3.38
11.0 - 20,9 1.0 7 17.14 7942 3.42 10,75 70460 3.88
21.0 snd over 2702 5 18.1 750’-[ 3.01 10,01 91.00 ’.1088
All farms 9.6 51 17.1 81.8 3.72 12.01 56,71 2.66

A3
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of enterprise armd any of the other variables may have been due to chances.

The test of this significance was determined by the coefficient of
correlation, r, and the table of correlation coefficients st the 5 per
cent and 1 per cent levels of significence as determined by Professor
Re 4. Fisher. (11) The degrees of freedom in this case were L9, or N = 2,
One degree of freedom was lost in calculating the averages; another in de-
termining the line of regression.

The coefficient of determination, r2, expleins that about 17 per cent
of the variation in net returns per ton was accounted for by the sige of
enterprise. Assuming constant yield, size of enterprise plays an import-
ant part in reducing costs and increasing net returns. Table L does show,
however, that man hours per acre snd power and machinery costs per ton de-
creased as the best acreage became larger, indicating that efficient use
of labor and machinery is associated with larger enterprises.

Yields per acre. vhen the records were sorted into three groups on

the basis of yield per ascre, those having yields below 1% tons per acre
or an average of 12,5 tons per acre, showed no net returns. The return
per ton for this group was mimus $0.L5 per ton. The intermediate group
from 15 to 18.9 tons per acre, with an average of 16,9, showed a return
of 2,87 per ton. The group with the highest yields of 19 tons and over,
which averaged 21.1 tons per acre showed net returns of 25,11 per ton
(Table 5)e

A sort was made to determine the association between yields and cost
per ton and net returns. The association between yields and size of enter-
prise, man hours preparing the seed bed and planting, total man hours,

and per cent stand were also noted,

The relationship between yleld and net returns, per ton (Figure 2),
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and per acre (Figure 3), proved to be highly significant when the correla-
tion coefficients were checked by R. A. Fisher's table of correlation co-
efficients. (11)

The coefficient of determination, r2, (Figure 2) infers that L8 per
cent of the variation im net returns per ton was due to ylelds. Simi-
larly, about 71 per cent of the variation in net returns per acre
(Figure 3) were accounted for by yield.

The regression coefficient, b, (Figure 3) indicates an increase of
£13,23 in net returns per acre for each additional ton per acre. High
yields are very important for a successful sugar beet enterprise.

Another factor of high significance was the relationship between
yleld and cost per ton. By the coefficient of determination, r2, (Fig=
ure li) 53 per cent of the variation in cost per ton was associsted with
yield., Since this is an inverse relationship cost per ton decreased
£0,75 for each ton increase in yleld. This is shown by the regression
coefficient, be By increasing ylelds the fixed costs were spread over
more units, thereby reducing the unit cost.

According to Table © there was a positive relationship between per
cent stand of sugar beets and yleld. That is, when per cent stand was
increased there was likewise an increase in yield. This relationship
proved to be statistically significant at the © per cent level. Per
cent stand in this study was determined by the farmer's estimate of his
per cent stand based on the number of single beets after thinning to be
found in each hundred feet of beet row., Per cent stand was quite import-
ant in producing high yields.

There seemed to be very little relationship between yield and the

amount of labor applied per acre, at least the relationship was not close



Table 5. Relationship of yields per acre to net returns arnd other fsctors on Tl sugar beet

enterprises in Utah County, 1951

Total Man Power ard Per Cost Net Net
Yield per acre Number heres man  hours machinery cent per returns returns
of of hours P & P#¥ cost stand ton per per
Range Average  farms beets per per per acre ton
acre acre acre
(tons) (no.) (acres) (hours) (hours) (dollars) (per cent) (dol.) (dol.) (dollers)
11! 09 &
less 12-5 16 7.9 ?8 90 12 oh 56.17 73 15 .16 -1095 -O.hS
15‘00 b
18.9 16,9 16 10,3 82.L 13.8 61,6l 86 11.80 50.13 2.87
19. O <
over 21.1 19 10.L 8heS 1.0 61.18 90 9,52 108,59 .11
A11 farms  17.1 £l 9.6 81.8 13,4 £9 .84 8L 12,01  56.71 2.66

% Preparing the seed bed and planting

g€
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enough to be statistically significant at the § per cent level. Possibly
more labor was expended on some of the enterprises tha: was necessary to
secure the yields attained. Previous crooping prectices may affect ylelds,
Improper preparation of the seed bed may also affect yields.

There was very little relationship between yield and the size of
enterprise,

Labor efficiency. In order to determine the association between the

amount of labor used on the sugar beet enterprise and rnet returns and
other factors the records were sorted intc three groups on the basis of
total hours of man=labor per acre {Table 6).

Labor efficiency is generally referred to as the amocunt of productive
vwork accomplished per mane In this study the labor of children was con=-
verted to man equivalentsl and then considered as regular man labor.

Since labor costs constitute the major cost item in the production
of sugar beets, efficient and economical use of labor had an important
effect upon net returns. Sugsar beet enterprises with high lazbor effice
iency, as messured in man hours per acre, were the most successful enter-
prises. Man hours per scre was used ss the measure of labor efficiency.
Cost of labor per acre averaged about -1.,00 per hour,

Table & shows that those farmers who used 57.1 man hours per acre
had yields as high as those using 111,0 men hours. 2By this standasrd they
accomplished the same results with less labor,

Since materiel costs and overhead costs were about the seme for each

acre of land, the variation in total cost is a result of power and machinery

l. Children's labor was converted to man hours on the following scale:
15 years and over equal to 1 man, 1f - 16 equal to 7/8, 1l = 15 equal
L; 3/, 13 - 1 equal to 5/8, 12 - 13 equal to 1/2, 11 - 12 equal to
1 lio



Teble 6. Relationship of man=hours of lsbor per acre to costs, net returns, and other fazetors on

51 farms in Utash County, 19°1

. Power and Total Total Net Net
(BRI 0 of fumber Acres Yield machinery cost returns returns
lsbor per sore of in per cost per per per
Range fverage farms beets acre per ton acre ton acre
acre

(hours) (nos) (acres) (tons) (abllars) (dollars) (dollars) (dollars) (dgilars)
69.9 &
Tode cc,.8 17 10.5 17.3 58,62 9490 168,81 Lo77 8E.1L
7C.O -
89,9 7948 17 10.9 17.0 £G.65 11.89 192.92 2479 5527
90.0 ?-‘.
over 109-7 1? 7.1‘ 17.0 61.32 ].IJ.23 21806!.[ Oo}.lB 29.?2
A1l farms B81.5 £1 9.6  17.1  55.8h 12,01  193.47 2466 56,71

01
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and labor costs. 4nd since there was no significant difference in the
power and machinery cost per acre on farms with low labor efficiency and
those with high labor efficiency the real csuse of wvariation in total
cost was due to labor costs,

Farmers with high labor efficiency are usually more successful than
others becsuse they accomplish more work per man, or they accomplish the
same results with less labor. The labor cost per unit is reduced with
high labor efficiency. Any reduction in labor cost should result in a
substantial decrease in the totsl cost of production per unit.

From Table 6 it can be noted that there is a consistent positive re=-
lationship between man hours of labor per acre and cost per acre and per
ton. As man hours per acre increase costs also increase. [ consistent
negative relationship exists between man hours per acre and net returns.

These observations can be checked readily by correlstion and regres-
sion techniques. The correletion coefficient, (r = ,608) indicates a re-
lationship that is highly significant (Figure 5). The coefficient of de-
termination, r2, indicates that approximately 37 per cent of the variation
in cost per acre can be attributed to man hours per acre.

The regression coefficient, b = 826, indicates that for each addi-
tional hour of lsbhor per scre the cost per acre would increase 70,83 with
a standard errer, 5, of #0.15. The regression line, determined by the

regression equation Y = a + bX, has a standard error, S_ex, of $27.30.

y
The relationship between man hours per acre and cost ver ton (Figure 6)

was similar to that of cost per acre, except that the correlation coeffic-

jent was significant at the 5 per cent level. The coefficient of determin-

ation, r2, in this case accounted for 1l per cent of the variation in cost

per tone.
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When man hours per acre was correlated with net returns per ton
(Figure 7) the'correlation coefficient, r, was significant at the S per
cent level, The amount of variation in net returns per ton accounted for
by man hours per acre was about 12 per cent. The regression coefficient,
b, in this case shows a decrease in net returns per ton as more labor was
applied per acre.

The regression of net returns per acre on man hours per acre also
shows a dowrnward trend. Net returns decreased as more labor was applied.

As noted previously under sigze of enterprise there was very little
correlation between man hours per acre and size of enterprise. About
as much labor per acre was applied to small enterprises as was applied
to large enterprises.

Likewise, the correlation between man hours per acre and yield was
not high enough to be significant at the 5 per cent level. From this it
can be assumed that application of more labor per acre had no effect upon
yield.

Efficiency of power and machinery. In order to get some idea of the

efficiency of power and machinery used on the farms of this study the
records were sorted into three groups on the basis of power and machinery
cost per acre. Power and machinery cost was composed of the cost of horse
power, trucks, and tractors with their attached machinery. The associa=-
tion of power and machinery cost per acre and net returns, and other fac-
tors were noted (Table 7). Net returns per acre increased to a point with
additional increments of power and machinery, but beyond thst point net
returns seemed to decrease, The indications are that the point of marginal
net returns had been reached shortly after power and machinery costs had

reached $67.00 per acre. This can also be explained by the fact that
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Table 7. Reletionship of power and machinery cost per acre to net returns and other factors on 51

farms in Utah County, 1951

—

Power and Number Acres P & P¥ Harvest-  Total
machinery cost of of cost ing cost cost
per acre farms  beets per per acre per

Hange Average acre acre

Yield
per
acre

Man=
hours
per

acre

Degree Net Net
of returns returns

mechan-  per per

ization ton acre

(dollars) (no.) (acres) (dol.) (dollars) (dol.)

(tons) (hours) (per (dollers) (dollars)

cent)
25.00 - =
L9.99 L0.15 17 10.  27.35  L7.67 165.36 15.6 B83.h 88 3.47 63,1
50.00“
66499 60,90 18 9.2 35,67 5C.78 199.46  19.1 78.6 88 3sTT 7807
67.00-
105,00 7965 16 9.2 51,17 59.16 216,63 16,5 836 93 0.55 25.86

#* Preparing the seed bed and planting

o



L7
added units of power, as well as labor, increased the yield up to a certain
point. As costs of power and labor increased with no additional increase
in yield, net returns decreased sharply as noted in the third group of
Table 7.

The regression between power and machinery cost per acre and net
returns per acre (Figure 8) shows that there was a significant relation-
ship. The correlation coefficient, r, was not quite high enough to be
significant at the 1 per cent level. About 12 per cent of the variation
in net returns per acre was associated with power and machinery cost per
acres

The regression coefficient, b, indicates a decrease in net returns
per acre of $1l.19 for each dollar of increase in power and machinery
cost per acre.

The relationship between power and machinery cost per acre and net
returns per ton (Figure 9) proved to be highly significant. The coef-
ficient of determination, r2, indicates that 15 per cent of the variation
in net returns per ton was due to power and machinery coste.

The relationship between power and machinery cost per acre and total
cost per acre (Figure 10) was also highly significant when tested by the
correlation coefficient standards. (11) As power and méchinery cost in-
creased #1.,00 per acre, total cost increased ?1.31 per acre. The cost of
lasbor to operate the tractor would add to total cost., TForty-eight per
cent of the veristion in total cost per acre was due to power and machinery
cost.

The reletionship between power and machinery cost and the cost per
acre to orepare the seed bed and to plant the beets was significant, as

was the cost per scre to harvest.
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Power and machinery may be substituted for labor as long as the cost
per unit is no greater. The lowest cost for accomplishing the task is
the eriteria for substitution. If labor is highin price relative to
machines, costs may be lessened by substituting machinery for labor. If
machinery prices are high relative to labor, costs may be lessened by us=-
ing more labor and less machinery.

Efficiency and low cost of operation depends upon full use of power
and machinery. Overhead costs, such as depreciation, insurance and interest
are about the same for the year regardless of the amount of use. As a re-
sult, the cost per hour of operation or per unit of work accomplished for
power and machinery declines with increased utilizationes

Since 1910 the tractor has gradually taken the place of horses as &
source of farm power. This study showed that 31 of the 51 farms still
used some horse power, while 20 used tractors exclusively as a source of
power on their sugar beet enterprise,.

The degree of mechanization, which was determined by a ratio of
truck and tractor cost to total power and machinery cost, showed no sig~
nificant difference in the three groups (Table 7). There was no signifi-
cant relationship between power and machinery cost per acre and the degree
of mechanization.

Likewise, there was no relationship between power and machinery cost
and man hours of labor or the size of enterprise.

An examination of Table 7 showed that yields increased with additional
increments of power and machinery, as measured by cost, until the point of
marginal net returns was reached at about 19 tons per acre. Shortly there-
after yields began to decline. Increased use of power and machinery would

would not ceuse yields to decrease, but it would have an effect upon
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increasing costs and decreasing net returns. However, such factors as
s0il and climate may affect yields.

Use 2£ mechanical blockers. There were 39 operators who thinned their

beets by the hand-hoe method. Eleven operators used a mechanical blocker
which reduced the stand of beets to blocks at regular intervals. This
method required some hand work to reduce the blocks to single beets. One
operator used both methods. It was not known how many acres were thinned
by esch method, hence his record was not included in this sort. The
mechanical blocker required an operator and a tractor with an attachment
to chop out beets between the blocks,

It was desired to know whether there was any saving in man hours of
labor or cost of thinning by using a mechanical blocker. The records were
divided into two groups for this determination, those using all hand labor
for thinning and those using a mechanical blocker.

Tt was found (Table 8) that the mechanical method used 1,8 man-hours
per acre in reducing the stgnd to blocks of beets with the aid of the
tractor and its attachment. An additional 16.6 man-hours of labor per
acre was required to reduce the blocks to single beets. A total of 18.4
man=hours per acre were required to thin th§ beets by the mechanical block=-
ing method. By the hand-hoe method the same results were obtained with
17.l man-hours of labor. When these aversges were tested by the "t" test
(11) there was found to be no significant difference, at the 5 per cent
level. For all practicel purposes, it could be said that one method re-
quired as much labor as the other.

The cost of labor to operaste the mechanical blocker (Table 9) was
$1,77 per acre, or approximately £1,00 per hour. The cost of the hand

labor to finish the thinning operation amounted to $1L.48 per acre, or



Table O,

Comparison of labor requirements by different methods of thinning suger beets on 51 farms
in Utah County, 1951

MethOc.i of No. of Acres Yield Thinning Operation Total man=- Net Returns
thinning farms per per Man-hours per acre hours per Per ton Per acre
farm acre Mechan., Thin Hand- acre

blocking after hoe
block
(no.) {acres) (tons) (hours) (hours) (hrs.) (hours) (dollars) (dollars)
Hand=hoe 39 9.5 1Tk - - 17.4 8.k 2.98 6272
Mechanical
blocker i 10,2 1c.8 o 16.5 - The? 1.48 35,49
£11 farms 5l 9.6 iy 1 | 81.8 2.66 56,71

€3
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about $0,91 per hour. The total cost of man labor for mechanical blocking
and thinning was $16.25 per acre.

In addition to the hand labor cost there was a power cost of $2.083
per acre for the use of the tractor and blocking sttachment charged to the
mechamical method. This amounted to $1.76 per hour. The total thinning
cost was 19,08 when the mechanical blocker was used as against §15.,79 by
the hand method.

Yhen the cost of man labor was compared between the two methods of
thinning it was found that there was no significant difference at the 5 per
cent level. But when the total cost of thimning by the two methods was com=-
pared there was s significant difference at the 5 per cent level, The addi-
tional cost of the mechanical machinery was enough to make a substantial
difference in the total cost of thinning.

-
Use of mechanical harvesters. . It is generally thought that the use of

mechanical equipment saves time and reduces costs. In order to determine
the effect of mechanical harvesters on man-labor requirements and costs
the records were sorted into four groups on the basis of how the sugar
beets were harvested (Table 10). In one group of 13 records all the beets
were harvested by the hand-topping method, and loaded by hand. In another
group of 29 records the harvesting was done by mechanical harvesters that
pull, top and load the beets into a hopper or directly into a truck. This
method, which completes the harvesting process in one operation, was desig-
nated as the combine harvester. In a third group were five records using
mechanical harvesters but in two operations the beets were first pulled,
topped mechanically snd windrowed by a mechanical harvester., Later, when
trucks were avalilable the beets were loaded by a mechanical loader. The

fourth group of four records started the harvesting operation with mechanical



Teble 9. Comparison of cost per acre by different methods of thinning suger beets on 1 farms in

Utah County, 1951

Thinning costs per acre
Method of No. of Acres Yield Cost of lsbor per acre  Labor P& M Total
thinning farms per per Mechan- Thin Hand- cost cost
farm acre ical after hoe
blocker block

Net returns

Per ton Per Acre

(no.) (acres) (tons) (dol.) (dol.) (dol.) (dol.) (dol.) (dol.) (dole) (dol.)
Hand=hoe 39 9.5 17k - - 15.79 . 15.79 -- 15-7§ 2.98 62,72
Mechanical
blocker 11 10.2 15.8 1.77 48 - 16.25 2.33 19.08 1.8  35.49
A1l farms £l 9.6 171 15.89 16.51 2.66 £5.71

a8



Table 10. Relationship of labor requirements for harvesting sugar beets by various methods and net
returns on 51 farms in Utah County, 1951

“Tons Acres
Noe harvested harvested Yield
Method of of per per per Man=hours per acre Net returns
harvesting farms farm farm acre Harvesting Total Per ton Per acre
(No.) (tons) (acres) (tons) (hours) (hours) (dollars) (dollars)
Hand
harvesting 13 123.5 6.8 18.7 Ll.2 101.1 3.7 78.23
Combine
harvesting 29 175.0 9.8 16.6 15.2 TLaT 2.46 52.63
Mechanical
harvester
and loader 5 2)42.0 ]-,.103 1?-5 lh.B 71.8 ll.30 ?5-06
Hand and
mechanical ‘
harvester L 156.0 112 1}4.5 L2.8 104.6 -1,38 6056
All farms 51 167.0 9.6 1?.1 21],-6 81.8 2&66 56071

95
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harvesters but due to bad weather, breakdown of machines, and other reasons,
resorted to the hand method to finish harvesting. This group has been
desiznated as the hand and mechanical method of harvesting (Tsble 10),

In analyzing the results of this sort it was found that hand harvest-
ing required LlL.2 man-hours per scre while the combine harvesters required
15,2 man=hours per acre. The group using the mechanical harvester and
mechanical loader used 1.3 man-hours of labor per acree Due to adverse
conditions the group using both mechanical harvesters and hand labor had
high labor requirements, L2.8 man-hours per acre. The average for all
farms was 246 man hours per acre. On the basis of total man-hours per
acre the operators using a mechanical harvester saved about 30 man-hours
per acre over those using the hand harvesting method.

The test of significance for the four different methods of harvesting
was accomplished by the Anélysis of Variance technique. (11) The differ-
ence between groups was highly significant. By inspection of Tﬁble 10 it
is apparent that there was a significant difference between the mechanical
methods and those using any hand labor. There was no significant differ=-
ence between the two mechanical methods or between the two methods using
hand labor. These observations were checked by the "t" test.

When considering total cost per acre for harvesting there was no sig-
nificant difference between the four groups (Tsble 11), The group using
the hand harvesting method had a cost of #58432 per acre. The group using
the combine harvester had a cost of 35}.98 per acre. The group using both
mechanical harvester and loader had a cost of £53.6L per acre amd the group
using both the hand and mechanical method had a cost of $56.,70 per acre.
The average for all farms was $5L.11 per acre. Even though the labor costs

were higher for those using hand harvesting the higher cost of power and



Table 1l. Relationship of costs for harvesting sugar beets by various methods and net returns on 51

farms in Utah County, 1951

Tons Acres Power and
No. harvested harvested Yield Harvest- machinery
Method of of per per per ing cost cost per Total cost Net returns
harvesting farms farm farm acre per acre acre Per ton Per acre Per ton Per acre
(Noe) (tons) (acres) (tons) (dollars) (dollars) (dollars)(dollars) (dollars)(dollars)
Hand
harvesting 13 123.5 648 18.7  58.32 LR .28 10.9%  195.87 3.71 78,23
Combine
harvesting 29 175.0 9.8 16.6 51.98 66.27 12,19 190.49 2.46 52.63
Mechanical
harvester
and loader 5 22,0 1L.3 17.5 53.6L 59.78 10.66 186.15 L.30 75.06
Hand and
mechanical
harvester L 156.0 11,2 14.5 56,70 51.17 15.85 216.42 -1,38 =6,58
All farms 51 167.0 9.6 17.1  Sk.11 59.8L 12,01 193.47 2.66 56.71

85
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machinery used in mechanical harvesting tended toc equalize the cost of har-
vestinge

While there is no significant difference in the cost of harvesting by
the various methods, the advantage of the mechanical harvester lies in
being able to harvest the crop in a shorter period of time, allowing for
a longer growing period, and the eliminstion of difficulties in securing
hand lsbor. As less expensive and more adaptable harvesters come on the
market these advantages will increase.

Combined effect of efficiency factors on net returns. Net returns from

the sugar beet enterprise depends on reasonable efficiency in all factors
which can be controlled by the operator, rsther than unusual superiority
in one factor. Total returns are limited by low performance in any one

of the producfion factors. A large size enterprise is useless in provid-
ing high net returns if it is not accompanied by high yields and relatively
high efficiency in the use of labor and machinery.

High efficiency in one factor of production is no assurance of high
net returns, but as the number of factors above average increases, higher
net returns may be expected,

In order to note the relationship of balance in the various in-put
factors to net returns the records were sorted on the basis of the number
of fsctors better than average (Tsble 12). The factors considered were
size of enterprise, yleld per acre, man<hours of labor per acre, power and
machinery cost per acre. After grouping the records in this way it was pos-
sible to note the association between the rnumber of factors better than
average and net returns,

There was a positive relstionship between the number of factors better

than average and net returns. Net returns increased as the number of



Table 12. Relationship of number of factors better than average and net returns and other factors
on 51 farms in Utah County, 1951

Number of Man=- Power and
factors Noe Acres Yield hours  machinery
better than of of per per cost per Total cost Net returns
average farms beets acre acre acre Per ton Per acre Per ton Per acre
(Noe) (acres) (tons) (hours) (dollars) (dollars) (dollars) (dollars) (dollars)
0 3 57 12.4 9L.8 89.54 20.93 2h2.40 5422 =51.72
10 6.0 13.5 96.0 6L.87 16.47 216,01 -1.70 -17.2)
2 6 8.3 17.6 76.8 69.90 11,51 198,11 2.99 56455
3 17 8.0 17.9 85.2 L9.94 10.06 176.51 RN 86.72
L 10 15.8 1946 70,1 62.52 9.82 192.27 L.91 95.15
5 5 13.L  18.7 63.h 52.04 9435 173.52 5.10 96497
All farms 51 9.6 1741 81.8 59.87 12.01 193.47 2.66 56.71

09
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factors better than average increased. Size of enterorise and yleld showed
a positive relationship. Power and machinery cost and man-hours of labor
showed a negative or inverse relationship to the number of factors better
than average. Proper balance of efficiency factors was important in se-
curing high net returns.

Comparison of most profitable with least profitable enterprises. In

order to compare the most profitable enterprises with the least profitable
enterprises the records were sorted into two equal groups on the basis of
net returns per ton, which was used as the measure of profitsbleness
(Table 13). The average of the most profitable group was campared with
the average for the least profitable group as well as with the averages

of all enterprises included in this study.

A significant difference was noted in net returns between the most
profitable and the least profitable group. Except for the haervesting
operation the most profitable group showed greater efficiency in the use
of man labor. The most profitable group showed greater efficiency in the
use of power and machinery as measured by cost per acre. The size of
enterprise was larger and the ylelds were higher on the most profitable
enterprises. These observations substantiste the findings of the prev-

ious section relative to the number of factors better than average.
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Table 13. Comparison of the most profitable third, least profitable
third, and averages of all sugar beet enterprises on 51
farms in Utah County, 1951

Average ol  Average of

most least
profitable profitable
one-third one=third Average
of of of all
Item Unit enterprises enterprises enterprises
Receipts per ton dol. 1h.71 14.71 14.67
Cost per ton dol. R.96 16.36 12,01
Net returns per ton dol. 5.75 =1.65 2.66
Receipts per acre dol. 2817.80 199.08 250.18
Cost per acre dol. 17440 213.3L 193.47
Net returns per acre dol. 113.40 =1}.26 56,71
Receipts per enterorise dol. 3136.00 1615.00 2,,52.00
Cost per enterprise dol. 1903.00 1650.00 1814.00
Net returns per enterprise dol. 1233.00 -35.00 638.00
Hours of man labor per acre
Preparation and planting hours R 1P 14.9 13.5
Growing of crop hours 37.9 L9.2 L3.7
Harvesting of crop hours 25.3 25.9 2.6
Total hours The9 90.0 81.8
Hours of man labor per ton hours 3.8 7.0 5.1
Acres in beets acres 11.1 Te9 - 9.6
Yield per acre tons 19.0 13.9 17+l
Power and machinery cost
per acre®
Tractor cost per acre dol. 35.00 51.00 143.00
Truck cost per acre dol, 12.00 12.00 12.00
Horse cost per acre dol. L4.70 .00 4.00
Total dole. 51.00 67.00 59.00
Labor cost per acre dol. 71 .00 87.00 79.00
P and M cost per acre® dol. 51.00 67.00 59.00
Material cost per acre dol. 21.00 27.00 23.00
Overhead cost per acre dol. 32.00 32.00 32.00
Total dol. 175.00 213,00 193.00

* power and machinery
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SUMMARY

l. This study included 5l farms producing sugar beets in Utah County
for the crop year 1951. The acreage of sugar beets on these farms ranged
from three to 32 acres with an average of 9.6 acres. Of the total sugar
beet acreage in Utah County in 1951, L38.6 acres or about 20 per cent was
represented in this study.

2.  The labor required to produce an acre of sugar beets averaged
81,6 man-hours. The labor required to prepare the seed bed and plant the
beets was 13.5 man-hours per acre, or 16,5 per cent of the total labor re-
quirements at a cost of $13.00 per acre. Growing the crop from planting
time to harvest time required L3.7 man-hours per acre, or 53.L per cent of
the total labor at a cost of $42.00 per scre. Harvesting operations re-
quired 2li+6 man=hours per acre, or 30.1 per cent of the total man=hours at
a cost of $23.50 per acre.

3« The average cost of producing sugar beets was $193.L7 per acre, or
$12.,01 per ton. Labor cost averaged $78.76 per acre, or ;.89 per ton
which was L0.7 per cent of totsl costs. Power and machinery costs were
4£9.37 per acre, {3.71 per ton, or 30.5 per cent of total costs. Mzterial
costs amounted to {22,73 per acre, or $1l.L2 per ton, which was 11.3 per
cent of total costs. Overhead costs were $#32,11 per acre, £1,99 per ton
and 16,6 per cent of total costs.

e Receipts from sugar beets sold by contrsct were £11,L2 per tone
The tops were valued at /0,92 per ton of beets and the govermment benefit
payment amounted to £#2.,33 per ton, making the gross receipts {1L.67 per

ton of beets produced.
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5. Net returns averaged $56.71 per acre, or £2.66 per ton, Net re-
turns varied from minus $13.83 to plus #7.L5 per ton. Forty-two enter=
prises had positive net returns, and nine had negative net returns. Thi
Thirty-five had net returns per ton above the average.

6es Size of enterprise measured in acres of beets was closely assoc=
iated with net returns. On a per ton basis net returns increased amd
costs decreased as size of enterprise increased. There was a tendency
for man-hours and power and machinery costs to decrease as the size of
enterprise increased but the difference was not statistically significant.

7. The average yield of the £1 farms was 17,1 tons per acre. Yield
_ per acre was closely associated with cost of production and net returns.
Net returns per ton and per acre increased as yleld increased but at a
faster rate, indicating that high yields are associated with high net
returns, Total cost per ton decreased as yield increased. There was no
relationship between yileld and man labor. Small enterprises had ylelds
as high as large enterprises. The relationship between yield and the size
of enterprise was not statistically significant at the 5 per cent level,

8. Efficient use of labor was important in achieving low cost pro-
duction and high net returns. Those farms using less than the average
amount of man labor showed the highest returns. The average amount of
labor required to produce an acre of sugar beets was 0l.8 man-hours.
The small enterprises were as efficient in the use of man labor as were
the large enterprises. The relationship between labor efficiency and
yield was not statistically significant at the 5 per cent level.

9. Power and machinery cost averaged $59187 per acre. The relation-
ship between power and machinery cost and net returns was statistically

significant at the 1 per cent level. There was also a close relationship
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between power and machinery cost and total costs. There was no signifi-
cant relationship between power and mschinery cost and yield, man-hours
of labor and size of enterprise.

10, It required 17.L man-hours per acre to thin the beets by the
hand=hoe method. When a mechanical blocker was used followed by hand thine
ning 16.4 man-hours were required. The total cost of thinning when mechan-
ical blockers were used was 319.08 per acre as compared with $15.79 by the
hand method. The average hourly rate by the hand method was $0.96 while
$1,08 was the hourly rate for the mechanical method.

11, Those farms using mechanical harvesters used less than the aver-
age amount of man labor but their power and machinery costsper acre were
higher. The farms using mechanical harvesters averaged about 30 man-hours
less per acre than did those using hand labor for harvesting. Costs, how-
ever, were about the same. Labor costs for more labor in harvesting by
hand were about. equal to nower and machinery costs where mechanical har-~
vesters were used.

12. The farms having less than two factors better than average
showed expenses in excess of receipts. The operators who were sble to
attain efficiency better than average in a mumber of factors received
high net returns. Net returns increased from mimus $6.,22 to plus $5.10
per ton as the number of factors better than average incressed.

13, The most profitable third of the enterprises had the higher
ylelds and the larger enterprises. They also had lower costs and higher
net returns. The least profitable third comparéd favorably with the
most profitable third in horse costs per acre, truck costs, labor re-
quirements for harvesting, and general overhead costs. The most profitable

third had lower power and machinery costs and used less man labor per acre

than the least profitable third,



CONCLUSIONS

From the data assembled in this study it is concluded that sugar
beets can be profitably produced in Utah County. When attention was
given to the various efficiency factors high net returns were the result,

The average amount of time spent in producing an acre of sugar beets
compared favorably with other reports. Hours of man labor to produce an
acre of sugar beets have been reduced in the past few years. With the
development and improvement of mechanical machinery further reductions
may be expected.

The total cost of producing sugar beets in Utah County has increased
since the 1945 study was made. Costs in general increased during the same
periode The greatest increase in cost was that of power and machinery.
More extensive use of mechanical machinery resulted in higher power and
machinery cost. This, no doubt, accounted for some of the reduction in
labor requirements.

By trimming costs, a little here and & little there, net returns can
be incressed. This probably would be the most effective way for most pro=-
ducers to increase their net returns. Tt would not be feasible to cut
out any one operation to reduce costs but it would be judieious to trim
costs as a tree is trimmed. More attention on the part of most operators
to costs and their éffect on net returns would aid them in achieving a
successful enterprise,

The data reveal no saving in man-hours by the use of mechanical
blockers. In fact, it required more labor per acre with the mechanical

blocker than without. Since mechanical blockers were in the experimental
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stage in Utah County, soil conditions and other factors may have hampered
their most efficient use. As more efficient thinning equipment comes on
the market, lasbor requirements should decrease. Becaunse of the added
labor cost, along with the cost of the mechanical machinery, thinning
costs were higher with mechanical machinery than by the hand-hoe method.
The evidence was not conclusive on this point; therefore, further study
needs to be done in the area of mechanical thinners,

More reliable conclusions can be made relative to mechanical har-
vesters, mainly because they have been in use longer than mechardcal
thimmers. Mechanical harvesters were responsible for large decresses in
man power during the harvest. This is significant in an ares where the
labor supply for sugar beet harvesting is limited. OSince the saving in
labor cost was cancelled by the increased power and machinery costs,
harvesting costs by mechanical harvesters were sbout the same as when
harvested by hand. The fact that the harvesting operation can be com-
pleted in less time at no additional cost above hand harvesting should
encourage farmers to expand their acreage and reap the benefits of en-
lsrged enterorises,

The permanency of the sugar beet industry in Utah County will depend
upon the ability of the farmers to make adjustments to verious conditions,
which are within their control. Among these conditions ere the feasibility
of enlarging the sugar beet enterprise per farm, combining capital resources
with neighbors in the ownership of mechanical harvesters and thinners and
improving the fertility of their soil.

The data of this study showed that the nine farms Qith negative net
returns were all below the average in size or acres in sugar beets. On

the other hand, 16 farms showed net returns above the average as the size
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of enterprise increased above average. Indications are that large net
returns were closely associated with the large enterprises.

Another important condition or factor to consider is yield. It was
found that yields were more closely associated with net returns than any
other factor. Those farmers who showed high yields alsc showed high net
returns. Attention to those factors responsible for high yields should
be given first consideration,

Efficient use of labor is anotner factor of great importance. Man=
hours per acre was highly significant when correlated with total cost
per acre. OGetting the most out of labor for each unit of in-put helps
tc reduce the cost per unit. This is especially true under conditions
where labor costs are high or where labor is scarce at thinning or her-
vest time, Efficient use of labor is the most effective way to reduce
coats.

Low power and machinery costs per acre was nighly correlated with
low costs per acre. Similarly, low power and machinery costs per acre
were closely associated with high net returns. The operator thus has
another means of lowering cost and increasing net returns,

At least four methods are available for increasing net returns on
sugar beet enterprises, providing other factors remain the same., These
factors are all within the control of the operator. It is up te him to
apply the in-put factors in such a manner as to maximize his net returns,
This is the essence of efficient msnagement and a successfui sugar beet

enterprise,
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SUGAR BEET SURVEY
UTAH STATE AGRICULTURAL COLLEGE EXP. STATION
DEPARTMENT OF ACRICULTURAL ECONOMICS

eco Os
(Crop Year)
Operator Town
County Post Office
Acres in sugar beets __ Value per acre ____ Total value
What is the assessed value of this land __  Mill levy

Machinery and Buildings

Charged to beets
Bege |Re= |De- |[End |Avg. |Per Re-
Kind Age [value |pairs |prec. |value|value |cent|Value| pairs|Deprec.

Beet drill

Cultivator

[Puller

Harvester

Topper

Spreader

Plow

Harrow

Disc

Level

Ditcher

All others

Total

Machine shed

Other bldgs

Total




OPERATTONS PERFORMED BY OPFRATOR AND OPERATOR'S FAMILY
Labor and Power Record

72

Operations ||over used Hras|Am't}|Hrs [Am't||Hrs| Am't||Hrs

No. ([Kind and size
x |[|lof equipment Man Tractor || Truck Hor

5€

Am't|llAm't

Manuring

Fertilizin

Plowing

Harrowing

Drilling

Planting & Preparation

Diteching

Sub=total:

Thinning

Cultivatin

Hoeing

Growing

Irrigatin

Sub=-total:

Loading

Harvesting

Hauling

Sub=total

Total d_

Convert children's labor to man-hours on the following scale:

Ll
16 and

over equals 1 man, 15-16 equals 7/8, 14-15 equals 3/L, 13-1) equals 5/8,
12-13 equals 1/2, 11-12 equals 1/l;. If because of the type of operation
a boy under 16 vears is just as productive in performing all of the re-
quirements of that operation, the rate may be adjusted accordingly.



Planting & Preparation

Growing

Harvesting
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OPERATIONS PERFORMED BY HIRLD LABOR
Labor and Power Record

No, ||[Kind and size
x ||lof equipment Man Tractor || Truck Horse Total
Operations ||over used hﬁrs Am't||Hrs|Am't{|Hrs JAm't[[Hrs|Am't|[ Am't

Manuring

Fertilizing

Plowing

Harrowing

Drilling

Ditching

Sub=-total: 1

Thinning

Cultivating

Hoeing

Irrigating

Sub-total:

Loading

Hauling

Subh-total:

Total hired

Total operatPr
& op, famil

Grand total




Sugar Beet Income, Expenses, and

Summary of Operations

h

EXPENSE INTEREST ON MONEY IN CROP
Item Time |Quant. |Price|Cost Item Am't | Time | Int,
Labor:
Fertilizers Prep. & Planting
Crowing
Harvesting
Seed Fertilizers:
Other Seed
Fees Other
Total Material Total
Cost
Fixed overhead charges assigned to
sugar beet enterprise: Summary

Interest on money in crop

Material costs

nterest on capital investment

Overhead costs

{(Building upkeep

Operator's family labor costs

Building depreciation

Hired labor costs

Equipment repairs

Total Costs

Taxes: Land Net receipts
Drainage NET RETURNS FR(OM ENTERPRISE
Water Return to operator and family

Overhead charges = misc,

Number of acres

TOTAL FIXED COSTS

Number of tons

Income from sugar beet enterprise

Total man-hours

Product Amount, | Price |Receipts | Net returns per acre
Beets Net returns per ton
Total cost per acre
Tops Total man=hours per acre
Gov't payment Total man~hours per ton
TOTAL RECEIPTS
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1, Plant diseases or insects infested sugar beets this year (badly )

(slightly ), (not at all ). Did you spray or dust? a
What insect or disease was troublesome’ .

2, Crops grown and fertilizer applied to land in sugar beets this year
and during the past four years,

Item 1951 1950 1949 1948 1947

Crop grown

Manure
Total amount

Quality

Lbs, of commercial
fertilizer

Notes:

How far apart do you plant rows of sugar beets?

How far apart do you like to leave beets in the row when thinning?

What percentage stand of beets did you attain this year?

Enumerator Date Checked by
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X = 9-6 ? - 2-66 N = 51

SX2= 7036.L46 sY2= 1192,3) SXY = 187L.78
(sx)z/Nz- 1,680, 98 (SY)Z/nzs 360,64 (SX)(SY)/N = 1299.29

Sx< = 2355.48 Sy“= 831.70 Sxy = 575.L49

_Sxy . 5759 L o,
e e R

_Sxy _ 575.L9 |
=y 597 B31.70 046917

r2 = (byx)(bxy) = (0.2443)(0.6919) = 0.1690
r /gl =/0.1550 = 0.4111

Where 2
Sdy«x“ = Sum of squares of deviations from regression
Sy'x2 = Variance from regression, or average deviation from regression

Sy*X = Standard error of estimate or Standard deviation from regression
sb = Standard error of byx.

i Then:
" sdyex? = Sy? « (Sxy)2/sx° = £31.7 - 240.6 = 591.1

Sysx? = Sdysx2/N=2 = 591.1/L9 = 12.0633

Sy x @=M- 3.47

sb? = Syex?/5x° = 12,06/2355.48 = 0.00512137
Sb =/sb? =¢0.00512137 = 0.07156

t = 35"5 = %f%h'{lfgs = 3.39 Sipgnificant at 1% level with L9 degrees of freedom

t.,05 (49 d.f.) = 2.009
.01 (L9 d.f.) = 2.7895

Figure 1. Computation of regression between size of enterprise (X)
and net roturns per ton (Y)
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sx -« 871,0 SY = 132.26
17.1 = 2.66
sx2 15691, sw:2 1162.
(5X)2/N _= 14875, (sY)2/ = 3L3.
Sx2e 819. Sy2= 819,

565
'i% 819 = 590

as 3_5_6_5_,.60
i~ A Al

r? = (byx)(bxy) = (.690)(.690) = 1761
r = 689 Significant at 1 percent level

N= 51
SXY = 282}.19
(sx)(SY)/N = 2259.

Sxy =

as= f - bX = 2066 - (0690)(1701) - 2.66 - 11,80 = "9.1’4

D =a+b(x) = =9.1L + (.69)(17.1) = 2.66

Sdyex? = Sy2 = (Sxy)?/5x° = 819.0 = é%gggi = 429

Syx? = de'xzfn-e = % = 8,771 = Variance

Sysx =VSy.x" = W77l = 2.96 Standard error of estimate

5b? = Syex?/x2 = &= 771h .01071
b =v/5b? = v0.01071 = .10} Standard error of byx

t =2 =269 26636 Significant at 1% level
Sb .10L

.05 = 2,009 with L9 d.f.
t.01 = 2,7895 with L9 d.f.

s

565.

Figure 2. Computations of re%ressi on between yield (X) and net

returns per ton (Y)
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SX =  871.0 SY = 2092,

¥= 17.1 ¥ = 56.71 N= 5]

sx2- 1569;. SY2= 361918. SXY = 60012,
(sX) /1\ = 11;89)4. (sY)2/N = 164,000. (sx)(sy)/n = L9L60.

5x°=  800. Sy2= 197918, Sxy = 10582,

S 10582 -
byx = o R o
yx gx% 800 3.23

by = 55 = Tty = 40535

r = (byx)(bxy) = (13.23)(.0535) = .7073
r= Vrﬁ = v.7073 = 841 Highly Significant

Y = bx = 56,71 = (13.23)(17.1) = 56.71 = 226,23 =
-169-53

a

a

T =a+bX = =169.53 + (13.23)(17.1) = 56.71

say+x? = 5y% = (sxy)2/5x® = 197918 - 20022

= 197905.

Sy-x2 = de-ngn—E = EE-Z-Q-S- = 038,868 = Variance

Syex = v-S_ir_:;é_ = \/hOB".P.SE 63.55 Standard error estimate

> - Sy‘xZ/sz = L038.868 _ 5.05
300

Sb =502 = = 2,25 Standard error of byx

t = g‘b’ = %gg = 5,P8 Sipnificant at 1% level

Figure 3. Computations of regression between yield (X) and net

returns per acre (Y)



SX =  871. SY = 612,4 ;

Xx= 17,1 ¥.= 12,0 N = 51
sxz- 15694, sY2= 8208, SXY = 0869,
(SX)2/N_= 14894, (SY)2/N_= 7355, (SX)(Y)/N = 10472,
Sx%= 800, Sy’= 853, Sxy = =603,

=603 _ _0.7545

- 5 - A
bw-gﬁ-i@--ﬂ'ﬂﬂs

2 o (byx)(bxy) = (-0.7545)(-0.7076) = 0,5339
r =/r2 = /0,5339 = -0,73

a=y -bx=12,01 - (-0,7545)(17,1) = 12,01 - (-12,90) =
a = 24,91

N

Y =a+bX=24,91 + (-0,7545)(17.1) = 12,01
Sdy.x2 = Sy2 - (Sxy)2/Sx® = 853 - (-603)2/800 = x 455.26
Syx® = Sdy.x2/n-2 = 455,26/49 = 9,20 Variance

Syx -@‘:W- 3.05 Standard error of estimate

Sb2 = Syx’/Sx> = 9.20/800. = .011615

Sb = /502 = /011615 = .108 Standard error of byx

£ gﬁ - :f§§§§ = -6,986 Significant at 1% level

t.056 = 2,009 with 4° df,

t.01 = 2,7895 with 49 df,

e —
——— . — —— —

Figure 4, Computations of regression between yield (X) and cost per
ton (Y)
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SX = 4,170,8 SY = 0,867,

X = 81,8 ¥.= 193, 47 N = 51
SY2= 372,564, 2srz- 1,96f,967, SXY = 832,926,
(sX)2/N_= 341,090, (SY)“/N = 1,008,974, (SX)(SY)/N = 806,927,
SxZ= 31,474, Sy2= 57,993, Sxy = 25,999,

- Oxy _ 25,999,

byx = 52 ~ 31,474, »B26

_ Sxy . 25,909 _

bxy S§¥ viﬁﬁﬁ . 4483

r? = (byx)(bxy) = ( .826)(.4483) = ,370
r =/r2 = /370296 = .608

a=y-bx= 193,47 - (,826)(81,8)

193,47 - 67,57 = 125,90

Y=a+bx=12590 + (,826)(81.8)

193,47

Sdy-x? = Sy? - (Sxy)2/sx’ = 57,993 - (25,999)2/31474 =
= 57,993 - 21,476 = 36,517

Syx2 = de.xz/n-z = 3A,517/49 = 745,25 Variance
Syx = V§§;2-:'u745.25 = 27,30 Standard error of estimate
Sb? = SyxZ/sz = 745,25/31,474, = ,N23R78

Sb =7/She = 02978 = (1538 Standard srroF of byx

b 826 ——_— .
- - . - 5, S
t % " 153 5.37 Significant at 1% level

t.05 = 2,000 with 49 df,

t.N1 = 2,7895 with 49 df,

Figure 5, Computation of regression between man-hours per acre (X) and
total cost per acre (Y)
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o

6

23

4,170.8 SY

S = a '

X = 81.8 y.= 12,01 N = 51
g e SR SRS b o
SX = 1,089, SY = 7353, SX)(SY = 50,082,331

sx%= “JL,L7L, Sy2= “A5L. Sxy = “1,736.

byx = 2% = 3:1[-%3}?‘—:2-6«: 0.0552

- _ 1736.96 _
bﬂ-?—mm 2.0337

r? = byx)(bxy) = (0.0552)(2.0337) = 0.11226

r =/r? = /0.1126 = 0.335

=¥ - bx = 12,01 - (0,0552)(%1.3) = 12,01 = 4,52 = 7.L49

8
?= a + b(x) = 7.49 + (0,0552)( '1.8) = 7.49 + L.52 = 12.01
Where:

Sy-x = Standard deviation from regression, or
Standard error of estimate.

Sy.x =¥S ox?

Sy-xz = de-xz/ (n=2) = the variance from regression or average deviation
from regression

der':r2 = y2 - (Sxy)2/512 = Sum of squares of deviations from regression
Sdy-x® = 85L.1 = (3,017,169)/31,474.5 = 85k.1 = 95.86 = 758,1L

Sy*x? = 758.14/L49 = 15.47

Sy-x = /Sy-x° = /15.47 = 3.933

3.933 = Standard error of estimate.

5b2 = Sy.x2/sx® = 15.47/31,474.5 = 0,000L4915
$b2 = 0.000L915

Sb = /5b2 = /0,0004915 = 0,02217

0.02217 = Standard error of byx

b _ 0.0552
56 ~ 0.02217

b= = 2,489 Significant at 5% level with L9 degrees of freedom

t.05 = d.f. L9 = 2,009 Significant
t.01 =d.f, L9 = 2.7895

Pigure 6, Computations of regression between man~hours per acre (X) and
cost per ton (Y)
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I

SXx = L,170.8
X = 91.8
SX%= 372,56L.10
(sx)2/n = 341,089.60
Sx%= 131,474.50

SY
I~

SY
(s7)%/
)

—_
=

byx = ¥ = L Ep ﬂ*z 25 = =0.055375

-17112 -5 T

r? = (byx)(bxy) = (0.055375)(-2.0956) = 0.116096

= Vrz = V6j1186;g_= 0-3h07

a=y
A

a=717.19 Y=

Sd}ir-x2 = Sy2 = (Sx;,r)z/S:lc2 =

135,62
2,66

1192.34

3
8

Sy'x? = Sdy+x°/r=2 = 735.2/L9 = 15.00

Sy'x = /S—y/—xz= /15,00 = 3.873 = Standard error of estimate

2

$b2 = Sy-x?/sx® =

50, 6l
33 .70

831.7 = 96.51 = 735.2

15.00/31,474.5 = 0.00047658

N = 51
SXY = 9343.15
(sX)(SY)/N = 11091.06
Sxy == 1742.91

-bx = 2,66 = (=0,0554)(81.8) = 2.66 = (=L4.53)
a+ b(X) =7.19 + (-0.0554)(81.8) = 2,66

Sb = /Sb2 = /0,00047658 = 0.0213 = Standard error of byx

L]

- g;g;% = 2,541 Significant at 5% level with L9 d.f.

Figure 7.

net returns per ton (Y)

Computation of regression between man-hours per acre (X) and
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SX = 3,053.19 sY,= 2,89.11
X,= 59.84 ¥.= 56,71 N = 51
SX°= 198,999, ,SY= 361,918, SXy = 153,82k,
(sx)</M = 132,785, (37) /1\.'2= 164,040, (SX)(SY)/N = 173,158.
Sx°= 16,21k, Sy“= 197,878, Sxy = -19,33kL.

by = 38 = 103 - 15

bx},:g_;g,—_%:%%‘.: -0.0977
r2 = (byx)(bxy) = (-1.1925)(=0.0977) = .1165
r =V r2 = V,1165 = ,3413
=F - bX = 56,71 -(-1.1925)(59.84) = 56.71 - (-71.36) = a = 128.07

3? =a + bx = 127,07 + (-1,1925)(100) = 128,07 - 119.25 =? = 8,82

Sdy-x? = Sy2 - (Sxy)2/sx? = 197,878, - (-19334)2/16,21L.
= 197,87;,- - 23,055- = 17h,823-

Syx? = Sdy-x’/n=2 = 171,823/L9 = 3567.81L
Syx = VSyxz = 3567.814 = 59.73 Standard error of estimate
5b2 = Syxsx® = 3567.81L/16214. = 220

Sb = ¥S5b2 = /220 = .59 Standard error of byx

]

% gi:‘ - :1_%?;’.29_5. = -2,5426 Significant at 5% level

©.05 = 2,009 with L9 d.f.

Figure 8, Computation of regression between power and machinery cost
per acre (X) and net returns per acre (Y)
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3,053.19 sY

SX =. = 135,62
X = 59.8L T 2,66 N = 51
25x¢= 198,999. SY“= 1192.3L SXY = 6627,
(SX)%/n = 182,785, (SY)2A = 360.6L (SX)(SY)/N = 8071,
8x2= 16,21L, Sy’= 831.70 Sxy =-1ill,
Sxy _ clbk.

byx = St '13;—2—1-5- = =0,08906

bxy = g% = g%%f*“-, = -1.7362

re = (byx)(bxy) = (=0.08906)(=1,7362) = .15L6

r =/r2 = J7A5L6 = .393 Signifiecant at 1% level

8=y =bx =266~ (-0.03906)(59.8L) = 2.66 - (-5.33) = a = 7.99

-\
Y=a+bx

7.99 + (=0.08906)(100) = 7,99 + (-8.91) = -0,92
sdyex® = Sy° - (5xy) /%" = 8317 - (~1Mk)2/1621) = 703.1
Syx2 = de-xz/n-i‘ = 703.1/L9 = 1L.35 Variance

.Syx = /va-x_’—?: JEBTS; 3.737 Standard error of estimate

sb? = Syx>/Sx® = 11.35/1621k. = 0.000885

Sb =s/8;{: 0.000885 = 0,0297 Standard error of byx

- b _ =0.08906 _ |
t = =5 = gmgr = 2998 Sigmificant at 1% level

t.05 = 2,009 with 49 d.f.

t.01 = 2,7895 with 49 d.f.

Figure 9. Computations of regression between power and machine cost
per acre (X) and net returns per ton (Y)



sX = 3,053.19 3 = 9,867,
E2= 59.8L ¥.= 193.47 N =
,SX°= 198,09, SY2= 1,966,967, SXY =
(sX) /‘- = 182,788, (SY)2 A = 1,708,974, (SX)(SY)N = 590,704,
8x%= 16,21L. Sy2=  57,993. Sxy =

bﬁ=%=%§%€= 1.313
bxy=§§§ 371-—51 ggo 3671

= (byx)(bxy) = (1.313)(.3671) = .L820
r=Vr2 = J1B20 = .693 Significant at 1% level

T = = 114.90 + (1.313)(100) = 11L.90 + 131.30 = ¥ = 246,20
de-12 = 5y° - (Sxy)2/sx’ = 57993. - (21,290)2/16,21L =

= 57,993. = 279.5L4 = 57,713.L46
Syx? = Sdy-x°/N-2 = 57713.46/49 = 1177.8 Variance
Syx = igy;z_- /1177.825 = 3L.32 Standerd error of estimate
sb2 = Sy-x?/sx° = 1177.825/16,21h. = .0726
Sb = @;2_= /0726 = ,269 Standard error of byx

3 5
t= %6 = l"%g% = 4.381 Significant at 1% level

t.01 = 2.7395 with L9 d.f,

611,9

21 2(0

Figure 10. Computation ol regression between power and machine cost

per acre (X) and total cost per acre (Y)
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