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THE INFLUENCE OF NEW SUGAR BEET PRODUCTION METHODS

ON TIME AND COST REQUIREMENTS IN MICHIGAN, 12106

Clarence Edmund Johnson

INTRODUCTICN

The Problem: During years vhen the cost of labor has bdeen high
and when the supply of hand labor has been inadequate, some farmers have
reduced their sugar beet acreage. This has stimulated the development of
new labor saving methods in sugar dbeet production, particularly in the use
of segmented seed and mechanical harvesters. Sugar beet growers are con-
osrned (1) with the effect of these new developments on the costs and
returns of sugar beet production, and (2) o what extent such developments
nay reduce or entirely replace contract labor operations.

The Need for the Study: Unless farmers are able to redunce the

hand lebor requirements and increase the efficiency of sugar deet production,
the orop may not dbe able to campete successfully with other crops for the
€ood land on Michigan farms, Thus this study is needed to discover the
effect of the new developments in the sugar beet industry on the following:

(1) Production costs and returns,

(2) Replacement of contract labor,

(3) Timing of blocking and thinning and of harvesting,

(4) Other prodnstion techniques.

Purpose and Objectives of the Study: This study was made for the

purpose of helping Michigan farmers produce sugar beets more efficiently
by determining the effect of new production developments on costs in sugar



beet production. Specific objectives were as follows:

(1) To compare the differences in time and coste in blocking and
thinning sugar beets when regular and segmented seed are used,

(2) To compare the differences in time and costs in hand harvesting
and mechanical harvesting,

(3) To determine the most advantagecus time to perform each opera-

tion,

(4) To compare the difference in costs of marketing following
different methods of harvesting,

(5) To evaluate non-cost advantages of improved methods of

production,



TRENDS IN SUGAR BEET PRODUCTION IN MICHIGAN

During the last thirty years the acreage of sugar beets produced
in Michigen has reanged between 56,000 and 160,000 acres (Table 1). Three
times during this period the acreage has reached approximately 150,000
acres, and twice it has declined almost to 50,000 acres., The periods of
extreme rednction in acreage have been a serious threat to the survival
of the industry. During these periods several factories were forced to
close and have had their beets processed at other factories, ZXven with
109,000 acres of beets produced in 1946, four of the 1l gugar beet
factories in Michigan had their beets processed elsewhere. Millions of
dollars are invested in these idle factories and the companies cannot
withstand many successive years of low production,

In addition to affecting the operation of the factories, the wide
variations in the acreage of sugar bdeets have also affected hct;nu of
farmers from this source., Oash receipts from the beets in Michigan have
varied from 2,5 million dollars to 15 million dollars during this period,
(Appendix, table 1).

Several factors have drought about the fluctuations in the sugar

beet acreage. Among the most important are (a) the price of beets in
relation to beans, (b) the price of beets im relstion to all farm products,
" (o) yield of beets per acre, (d) farm wage rates, (e) available labor

spply, and (f) weather conditions during planting and harvesting seasonms.
The ci'Op that competes with beets to the greatest extent in the

Saginaw valley is beans., More favorable prices for beans have usually been
reflected in lowver bdeet acresges during the following year., Similarly,

the prices of other crops and livestock have influenced farmers in making






sdjustments in their farm enterprises causing them to place greater
emphasis on crops and livestock that appear to be the most profitable,

Average beet ylelds have fluctuated from 5 to 11 tons per acre
during the past 30 years. Veather conditions are largely responsible
for these differences. | Vhen ylelds of beets have deen high, acreage of
beets the following year usually has been increased.

Since hand labor has been ome of the major items of expense in
raising beets, the level of wage rates in relation to prospective prices
for beets has had an influence on the acreage planted. When farmers have
had difficulty with inefficient or inadequate labor, the tendency has been
t0 plant other crops the next year in preference to beets.

Unfavorable weather conditions during the spring in some years hszs
made it impossible to plant the entire acreage of beets contracted and
early frosts or heavy fall rains have even made it impossible to harvest
all of the beets., Past experience has also shown that severe fall weather
encourages migratory laborers to leave early, often before harvesting is
completed. All of these factors have their influence not omly on the
individnal farmer bdut on the prosperity of the entire sugar deet indunstry.

Indexes of some of the more important factorsshow how the acreage
of sugar beets was affected during the period from 1915 to 1946 (Tabdle 1
and figure 1). The acreage of sugar beets produced in a given year was
affected by conditions that existed the previous year as well as by the
outlook, Therefore, there is a lag of one year im acreage in relation to
other factors as plotted on the graph. The graph shows the effects of
the yield per acre, and the effects of the ratio of sugar beet prices to

bean prices and to the average prices of farm products on sugar beet acreage






the following year.

In 1917 the acreage of beets harvested was at a low point of 82,000
acres., There was a reduction of 18,000 acres from the previous year and a
rednction of 40,000 acres from 1915. This was caused partly by the low
average yield of 5.1 tons in 1916 and wn unfavorsble relationship between
beet prices and other farm prodncts and between beets and wages. Although
prices for farm crops rose rapidly during 1915, 1916, and 1917, the index
of the price of beans rose to more than twice that of deets,

In 1920 and 1921 sugar beet production rose to about 150,000 acres,
a steady increase since 1917. Part of this increase in acresge was due to
the patriotic efforts of farmers to increase sugar supplies badly needed
during and following the first World War, In addition, the price of beets
reached a peak of $12,52 per ton in 1919, The index of beet prices was
about on par with bthor orops in 1919 and somewhat above the index of
wages. The average yield of beets had been increasing since 1917 and
reached a high point of &,8 tons per acre in 1920, All of these conditions
stimulated high production of beets during the few years following ¥World
Var I,

Beet acreage again dropped to 84,000 acres in 1922 during the
post-war slump in farm prices and at a time wvhen yields had begun to
decline, The ratio between the index of beet prices and the index of
prices of all farm products had dropped from 102 ian 1919 to 79 ia 1921
which was partly responsible for the low acreage of beets in 1922, More
favorable prices in 1923 again drought beet production up to 150,000 acres
in 1924, From 1925 beet acreage declined steadily to 58,000 acres in 1929,

This period was typified by relatively unfavorable prices of beets compared
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to other crops, high wages, and also by steadily declining average ylelds.
Although beet prices were generally about 25 percent above the 1910-14
base period, other farm products were 50 to 60 percent and wages were

70 to 80 percent above the base period., Average ylelds had declined

to 5.8 tons per acre in 1929,

During the depression period, sugar dest acreage again began to
rise until it reached an all-time high of 160,000 acres in 1933, Yields
elso had becen at a high level of 10 tons per acre during 1931 end 1932,
Prices of all farm products and labor rates had declined steadily after
the dreak in 1929, however, the price of beets was still near the 1910-14
level and in a very favorable position in relation to other cropos., One
reason that sugar beet prices did not drop as far as did other farm
products is that the protective tariff curtailed imports of foreign sugar,

From the record acreage of 1933, sugar beet acreage was reduced
steadlily to 81,000 acres in 1937, a decrease of about 50 percent in four
years, During this period average yields fluctuated consideradbly, and,
except for the reduced yield in 1933 and 1935, seemed to have little
influence on acreage. Severe drouth was partly responsible for decreased
yields in 1935, Although prices in general began to rise, the relationship
of the price of beets to other crops became less favorable,

Another year of high production was 1939 when 137,000 acres were
harvested, an increase of 56,000 acres from 1937. Prices for all fara
. products had declined to an index of 97 and beans had declined to &7 while
the price of sugar beets was at an index of 128, From 1939 there was a
downward tremd to 56,000 acres in 19U3 which was the lowest acreage

harvested since the beginning of the century, Although the average yield
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of beets increased to a high point of 11,1 tons per acre in 1941 and the
price of beets remained high compared to other farm prices, the high wages
and the difficulty in obtaining an sdequate supply of hend labor encouraged
farmers to produce other crops requiring less labor, The high yield of
11,1 tons per acre in 1941, however, was partly responsible for the increase
in screage from 108,000 acres in 1941 to 128,000 in 1942 but the acresge
dropped to 56,000 the following year. Factors responsible for the labor
shortage during this perlod were the movement of agricultural workers into
industriasl work, the drafting of men into military service and the la€k
of transportation facilities to import migratory laebor from the southern
states,

Since 1SL43 there has been a gradusl increase in sugar beets
harvested to 109,000 acres in 1946, slmost docuble that of 1943, During
this period the labor supply bec&ne more adequate., Some prisoners of
war were used in sugar beet areas during the late war years, In addition,
the sugar companies' labor recruiting services have become more adequate
in the southern states where there is an excess of labor of the type used
in blocking, thinning and in harvesting sugar beets. Also during this
period the price of beets reached the highest point in history, and recent
developments in segmented seed and mechanization have made it possible to
reduce at least a part of the need for hand labor formerly required to
produce sugar beets, '

In order to maintain 1ts status or even increase ite size in the
state, the sugar beet industry depends on the cooperation of the individual
farmer. In order to obtein and retsin that cooperation, the sugar beet

industry must keep pace in the technology of producing sugar beets with



that of other agricultural enterprises.
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Table 1-SUGAR BEET ACEEAGE AND SELECTED PRICE INDEXES IN MICHIGAN,]S;E—%
Sugar beet acreage® 1Index of XHatio of Sugar beet prices to: {

~ Beet Dry All farm Farm
Year Plfgtgd Horvested Prices® Beans*® products*®  Wages***
Thousand acres
1910-1k , 100 100 100 100
1915 Not 122 104 13 99 100
1 Av-ilable 100 107 47 80 91
17 82 1 38 T 100
18 115 176 59 88 11
19 124 219 101 101 120
1920 122 176 104 8 78
2 1 107 97 M 73
22 g 126 72 96 88
2 109 164 88 115 96
2 150 155 105 113 90
1925 115 123 [&) €0 13
% 118 122 95 ] 69
27 99 125 68 81 70
28 n 126 51 17 T
9 66 58 19 72 90 82
1930 &9 g3 149 110 103 99
3 62 60 112 200 119 103
32 128 123 98 213 133 126
3 173 160 102 146 1 148
3 150 127 131 154 147 164
1935 136 124 133 190 128 145
36 113 104 114 61 95 107
37 92 81 137 173 104 10
38 i 134 138 2u2 135 n
39 143 137 128 147 132 106
1940 142 131 140 130 132 113
Iy ] 115 108 158 112 122 101
42 159 129 162 113 104 87
tﬁ 69 56 22 122 1 90
80 68 253 136 127 83
1945 106 90 24 127 115 11
46 120 109 28 15 119 sk

% Personal correspondence with P, A, ioovo.Jl‘anero and Menufacturers
Beet Sugar Association, Saginaw, Mich., (Price indexes include govern-
ment payments.) ,

*¢ Nichigan Farm Economics Chartbook - 1947
#%* COrop and Livestock Report for Michigan, 1946

# The ratios of sugar beet price indexes to other price indexes were
obtained by dividing the index of sugar deet prices by the other index
numbers for the same year,
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SUMMARY OF RECENT TECHNOLOGICAL DEVELOPMENTS

- One of the objectives of research workers in the sugar beet
industry is to introdnce new methods to increase efficiency and réduce
the cost of producing sugar beets, thms making it possible for farmers
to receive larger net returns for their beets,

High labor costs and an imsufficient labor supply have been
factors in stimmlating the development of labor saving methods, Mechani-
sation of the industry will relieve the labor problem, at least in part
for spring work, and it 1s possible to eliminate entirely the need for
contract labor in harvesting. Mechanization will also make it possible
and more practical for each farmer to increase his acreage of beets.
Weather conditions cannot be controlled but mechanisation will speed uwp
operations to the extent that work can be done quickly while weather
is most favorable,

Some of the more important developments in labor saving methods
in producing sugar beets that have taken place or are in experimental
stages are the use of segmented and pelleted seed, mechanical harvesters,
improved beet drillis, mechanical blockers, mechanical loaders and chemical

weed controls,

Segmented or sheared seed is a processed seed containing a high
percentage of single germs. It is produced by a shearing and grading
process by which the regular or multiple germ seed cluster is droken into
segments, The new type of seed was introduced in 1942 after extensive
experimental tests. In 1945 about 30 percent and in 1946 about 70 percent
of the beets in Michigan were planted with segmented seed, The advantage

in using segmented seed is in obtaining more uniform placement with a high
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percentage of single plants, thus reducing the labor requirements in hand
blocking and thinning or in making the stands more adaptable for mechani-
cal blocking. Besults from experiments under controlled conditions have
shown that the labor requirements for blocking and thinning stands planted
with segmented seed are 30 to 4O percent less than that required for
regular or whole seed.*

Pelleted seed 1s processed further by encasing the single germ

seed in a water soluble pellet about the sigze of a small pea. This type
of seed, as yot in an experimental stage, is being developed in an attempt
to obtain more uniformity in seed placement that is possidle with a seg-
mented seed.

Mechanical bdlockers are not as yet of much importance in Michigan,

The common method of blocking and thimning has been with hand labor using
either short or long hoes and spacing bdlocks at 12 to 14 inches. These
dlocks are then thinned to a single vlant. Mechanicel blockers are being
developed, however, and it can be expected that they will become increasingly
important as techniques of planting and weed control are perfected.
Several types of mechanical blockers are in the experimental stage.
These are (1) row type, (2) cross bdlockers, (3) chemical blockers, and
(4) flame blockers. Row type blockers are either ome or two row machines,
very similar to cotton choppers used in the South, having an adjustable
revolving knife which cuts out uniform blocks in each row., Cross blockers
are similer to standard cultivators with shovels or sweeps and are oper-

ated across the rows to cut out blocks of desireble widths., The most

* Bell, R, ¥W., LABOR SAVINGS RESULTING FROM USE OF SEGMENTED SEED. Pro-

ceedings American Soclety of Sugar Beet Technologists, Zastern United
8tates and Canada. Detroit, Mich., 1947.
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recently developed cross-blockers have hydraulic adjustments for varying
the widths of blocks. Chemicel and flame blockers have shields which
protect the beets within the block while the beets and weeds between the
blocks are destroyed by chemical sprays or a flame. The row type and
cross=-blockers sppear to be the most practical. Flame and chemicsal
blockers are as yet too expensive for the average farmer to operate,

Chemicel weed control methods are being developed, some for use

before planting, and others as direct sprays. None of these have reached
a standard of performance or are of a low enough cost of operation to be

of practical use by farmers,

Mechaniczal sugar beet harvesters have been used for many years in
the more friable soils of the western states where soil moisture can de
regulated by irrigation., The harvesters used in the West have not been
practical for use in Michigan soils which are generally harder, less
uniform in texture, frequently quite stony, and subject to extremes in
moisture conditions., During the last few years, mechanical harvesters
have been developed to operate quite successfully in the variable soil
conditions in Michigan.

Mechonical sugar beet harvesters were introduced on a commercial
scele in this area in 1943, Although there were five different makes of
harvesters in use in this area in 1946, one make of machine was by far
the most popular. There are two general types of harvesters, (1) those
that top the beets in the ground, and (2) those that top the beets after
1ifting. The macioine that is in most common use in Michigan 1s of the
latter type. The principle function of these machines is 1ifting and

topping. In addition, most of them heve elevators that load the beets
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directly to a wagon or truck, or they can be adjusted to windrow the
beets. Other machines have tanks or hoppers that hold the beets until
the end of the row is reached, There the beets are elevated to trucks
or dumped to be loaded at & later time. About 135 machines were used in
Michigan in 1946 and harvested about 9170 acres.®

Sugar beet loaders are of two types, (1) fork-in or hand-mecheni-
cal loaders and (2) pick-up or mechenical loaders. The first type consiste
principally of an elevator with a hopper into which the beets are forked.
The elevator loads the beets into a truck or wagon and is usially powered
by a power take-off from the tractor that pulls the machine. A pick-up
loader 18 similer except that it has a revolving pick-up mechanism that
picks the beets from the ground and places them on the elevator. The
power is supplied either by a motor mounted on the loader or by a power
teke-off attachment from the tractor, Only one man is required to operate
most of these machines, Some pick-up loaders are capable of loading

piled beets as well as windrowed beets.

¢ BReeve, P, A,, EESULTS SECURED WITH SUGAR BEET HARVESTERS IN THE EASTERN
AREA IN 1946, Proceedings American Society of Sugar Beet Technologists,
Eastern United States and Canada. Detroit, Mich., 1947, ’
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METHCDS USED IN COLLECTING DATA

It was originally intended to select seven sugar beet growers to
keep time and cost records from each of eleven factory districts im ceatral,
eastern, and south-eastern Michigen. 7Final selection varied from five to
twelve growers in each district., Growers were selected mostly through the
recommendations of district field managers. The sugar beet factories in
Michigen and the distribution of growers who kept records for this study
are shown in Figure 2,

An attempt was made to get a fair representation of growers using
different methods of production., Comparisons desired were (1) the type
of seed used, (2) kind of labor used for hand work, (3) methods of
harvesting, snd (4) methods of loading. No consideration was given to
acreage in oeleci:ing growers, nor was any particular attempt made to
obtain a representative sample of the whole beet industry in the state.
Forms were provided the farmers on which to keep records. (Appendix,
pages 3-9).

Soienty—o’no grovers completed records out of 85 who started the
project., These 71 growers kept time and cost records on 88 fields from
the beginning of the season until harvesting was completed. Most growers
had only one field of sugar be’etl. Where there was more than one field
and wvhere cultural practices were similar, one record was kept, Where
cultural practices varied, separate records were kept., As a means of
obtaining the greatest possible accuracy, farmers' records were checked
with all available information from factory records,

Time records on some spring work were partiy estimates since the

project was not started until after the season had begun. In several
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instances, farmers found it impossible to keep dally records of hours, and
estimates were made in these cases,

Each grower was vigited three times, at planting time, during the
middle of the summer and after harvesting was completed. On the first
and second visits, the records were brought as nearly as possible up to

date and on the final visit the records were completed.
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EXPLANATION CF ITEMS

Ferm Labor: All lsbor except contract labor and any farm labor
used for bloéking; thinning, hoeing or pulling and topping were included
in farm lsbor, For the most part it included farm labor used for machine
operation, Rates for ferm lsbor were the farmers' own estimates. Varia-
tions in estimates were from 50 cents to $1.25 per hour and averaged 81
cents., For greater accuracy in msking cohparison of costs on various
operations, the labor charges were adjusted to the average rate.

Hand Lebor: Hand labor included contract labor and farm labor
used in dlocking, thinning, hoeing and in hand harvesting. Rates for
contract labor were established by the United States Department of Agri-
culture., The rate for blocking, thinning and hoeing was $18.00 per acre
where segmented seed was planted and $20.00 per acre where whole seed was
used, Rates for harvesting were based on yield per acre and varied from
$1.41 per ton for a 16 ton yleld to $2.10 per ton for a 4 ton yleld. The
ninimun payment was $8.00 an acre. A1 charges for contract labor were
obtained from factor& statementé of growers' deductions or from growers'
own records where contract lebor was hired on an hourly basis and paid

by the farmers in cash,

Tractor Work: Rates for tractor work were determined on the basis
of plow capacity. These rates were based on previous studies made on
tractor costs and adjusted to present price levels., The rate fof one
plow tractors was set at 60 cents per hour, two plow tractors at 75 cents
and three plow tractors at SO cents per hour., A few track-tyne tractors
were used snd charged at the rate of $1.25 per hour, The average rate

for all tractor work was 73 cents per‘hour.
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Horse Work: BRates for horse work were based on the hourly cost of
one horse and were taken from farmers' estimates. Estimates varied from
25 to 40 cents per hour and averaged 34 cents. Most of the horse work
was used for "fitting", planting, cultivating and lifting. Only one
farmer used horses for plowing. The total cost of horse work was less
than one percent of the total cost of producing beets and only about temn
percent of the total power costs,

Equipment Use: The costs of all machinery used in the production
of sugar beets except tractor and truck use weré included in equipment use.
In arriving at a charge for equipment use, the total annual cost of opera-
tion of each machine was determined., A charge was made proportional to
the amount each machine was used on the sugar beet crop for the season.
The total annual cost of each machine was determined by adding depreciation
based on the normal expected 1ife of the machine, interest at five per-
cent of the investment, taxes, insurance and housing at two percent of the
investment, and the average annual cost of repairs,

Yarm Truck Use: Farm truck costs were determined from farmers'

records of mileage traveled and on their estimates of truck operation
costs per mile. Estimates on operation costs varied from 7 to 15 cents
per mile with most estimated around 10 cents,

Trucking Hired end Freight: The cost of trucking hired included

both the cost of loading and trucking since no separate rates were made
for the two operations. These rates varied from $1.05 to $3.00 per ton
and averaged $1,9%. Freight was the charge for rail traniportation from
welighing -tations to the factories where distances were too great to meke

trucking practical., Freight rates averaged $1.16 per ton.
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Land Use and Taxes: The cost of land use was determined by taking

five percent of the estimated normal sgricultursl value of the land and
adding average real estate taxes per acre. Land values varied from $100
to $200 and averaged $161. Interest on land averaged $8,08 and taxes
asefaged 83 cents por‘acro making a total land use charge of $8.91. Taxes
ranged from U5 cents to $1.25 per acre. .

Manure: The cooti of barnyard manure, straw plowed under and green
menure crops were combined, Barnyerd manure spread on the fleld was
charged at the rate of $2.QO per ton. Forty percent of this value was
gharged where manure had been spplied within a yesr prior to planting
beets, 30 percent 1f applied within the second year, 20 percent if
applied within the thaird year, and 10 percent 1f applied within the fourth
year before the 1946 crop. Crops plowed under that were considered of
importance were rye seedings and grain straw. Some alfalfa and sweet
clover sod was plowed under for beets but the stands varied consideradbly,
The value of these crops was determined by the cost of seed and sowing,
or on the fsrmers' estimates.

Fertiliger and Minor Elements: Fertilizer costs used were those

reported by farmem or, if actual costs were not available, charges were
made at standard rates for the particular analysis of fertiliger used,
Prices of fertilizer of the same analysis varied only slightly in the
parts of the state included in this study. The cost of minor elements
was added to the cost of the fertilizer, Minor elements included borax,
manganese sulphate and copper sulphate, The entire cost of commercial
fertilizer was charged against the beet crop since only in very dry years

would any sppreciable fertilizer remain for succeeding crops. The average
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cost of commercial fertilizer was $35.62 per ton. The most common fert-
iliger analyses used were 2-16-8 ahd 2-12-6, A few farmers used 3=-12-12,
0=12-12, 3-9-18, and 0-20-0,

Salt was used by three farmers at a cost of about $8.50 per ton
and applied at the rate of about 500 pounds per acre. |

Beed: All sugar beet o'oed was supplied by the sugar companies,

The cost of segmented seed was 50 cents per pound in all factory districts
except one vhere it was 60 cents, The price charged for whole seed was

20 cents per pound in all dbut the one district where it was 27 cents, One
factory district furnished seed at the regular price or a drill and seed
of either kind for $3.00 per acre,

Overhesd: In order to include the part of general farm expenses
that could ndt be charged directly to the beet crop, an overhead charge
was made., This was calculated at five percent of all other expenses
exclusive of marketing costs. Trucking hired and freight constituted
the greater portion of marketing costs and since those items had no direct
influence on general farm operating costs, all marketing costs were omitted
in determing overheed,

Miscellaneous costs: Miscellaneous costs included house rent for

contract labor, interest on sdvances made to the growers by the sugar
companies and dues psid to the beet sugar assoclations,

House rent for labor was charged generally at 50 cents per acre
where contract labor was used, and where the dwelling was not furnished
by the farmer, In a few cases, where contract labor was not used for
harvesting, the charge for house rent was only 25 cents an acre. On farms

vhere the fermers provided the dwellings for laborers, depreclation was



considered.

Most growers regquested that the companies advance payment for
contract labor. These payments were deducted from the growers' returns
when the beets were delivered, Interest was charged on payments for
spring labor at the rate of about 1.9 percent for the period the payments
were advanced.

Association dues were deducted from each grower's returns in all
but one district where no association dnes were charged for 1946, The
rate varied from two to three cents per ton, These dues were paid to
local beet sugar associations and partly to the Farmers and Manufacturers
Beet'Sngar Association for further research and administrative work in the

beet sugar industry.
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TOTAL BEET COSTS AND RETURNS

The 88 records in this study on sugar beets included a total of
1543 acres planted and 1LYl acres harvested (Table 3). About 50 acres
or about 3.2 percent of that planted was abandoned because of poor stands,
drowning out, or lack of contract labor for blocking and thinning, The
average acreage harvested per grower was 21 acres. Acreage of individual
grovers varied from 3.0 to 125 acres.

The total production of sugar beets on these farms was 14,727 net
tons or an average of 9.9 tons per acre., This average is more than one
ton per acre greater than the state average production for 1946, TYields
on individual farms varied from 3.7 to 15.2 tons per acre,

The average cost of all operations in producing sugar beets from
the 88 records used in this study was $92,92 per acre and costs varied
from $54 to $149. (Table 3). Ton costs averaged $9.Ul4 and varied from
$3.75 to $23.75. '

' Hand labor was by far the largest single item of expense in
producing beets. The average cost of this item on all farms included in
this study was $29.36 per acre or 31,6 percent of all costs, This figure,
however, does nbt represent hand labor in harvesting on all farms since
one-fourth of the men used mechanical harvesters and those costs were
included in farm labor, power and equipment use. On farms where hand
labor was used for dblocking, thinning, hoeing and harvesting, the average
cost was $35.41 per acre, This cost was somewhat higher than 1t would
have been on a straight contract basis becanse labor costs were higher on
farms where farmers did their own work, and a few farmers who used contract

labor spent extra time hoeing their own beets,
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Table 3 - TOTAL SUGAR BEET PRODUCTION, COSTS AND RETURNS ON 71 FARMS IN

MICHIGAN, 1946

FRumber of farmers who kept records.
Number of records . . . . « ¢« « o &
Total acres planted . . . . . . . .
Total acres harvested . . . . . . .

Average acres harvested per record. . .
Total net tons produced . . . . . . . .

Average yleld per acre (tons) .

Averege value of land per acre. . . . .

Average cost of fertiliszer per ton. . . .
Aversge pounds of fertiliger apnlied per acre . . . .

Pounds of seed used per acre:

Yorm labor, . . . .
Tractor work, . . .
Horse work, . . . .

Equipment use . . .
Farm truck use, . .

Prucking hired and freight. .

Land use and taxes.

Fertiliger. . .
Sced......
Overhead. . . .
Miscellaneous .

TOTAL COSTS

RETUENS

Gross Beturn on Beets .
Credit for Beet Tops. .

Total Credits.

Less total costs

NET RETURN ON BEETS
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. 5.58
[ ) 1.95
. 100 7l+
. 8,91
1,96
. 6.75
. 1,76
. 3.61
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$92.92
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.69
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Farm labor, consisting mostly of machine operation, was the next
highest cost which averaged $13.32 per acre or 1l4.3 percent of the total
costs, The average rate por' hour for farm labor was 81 cents,

Custom work hired and freight was the third highest cost. Items

included were some 1ifting and mechanical harvesting in addition to trucking
hired and freight. These costs averaged $10.7U4 per acre or 11,5 percemt

of the total costs. One farmer had his beets lifted and two farmers had
their beets machine harvested by custom work, Loading and trucking was
hired for marketing beets from L9 ‘flelds. Eight farmers shipped their
beets by freight from weigh stations to the factories,

Land use and taxes was the next highest item of cost which averaged

$8.91 per acre or 9.6 percent of the total., Traetor work amounted to

$7.26 or 7.8 percent of the total, Fertiliszer costs averaged $6.75 per

acre or 7.3 percent, Equipment use was next at $5.58 or 6,0 p.ercont.

All other costs including horse work, farm truck. use, manure, seed, over-
heed and miscellaneous amounted to $11.00 per acre or the remaining 12
percent of the total costs, ‘

Expenses in producing sugar beets were also seperated into pro-

duetion costs, harvesting costs and marketing costs (Table 4). These

costs are averages for the total acreage included in this study even
though most farms did not have charges for all items,

Production costs, or costs up to harvesting, included lebor,

power end equipment expenses through cultivating, charges for land use,
fertilizer, manure, seed, overhead and miscellaneous items, Production
costs averaged $57.73 per acre and $5.87 per ton, Hand labor was the

largest item 1n. production costs anﬁ averaged $19.49 per acre., Other
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items in order of their importance were land use and taxes at $8.91 per
acre, fertiliger at $6.75 per acre, farm labor at $6.53 and tractor work
at $5.05 per acre. i‘ho average of all other 1tenll of production costs
vas $11.00 per acre, Production costs were sbout 62 percent of the total
co.t.a of producing, harvesting and marketing beets.

Table 4 - SUGAR BEET PRODUCTION, HARVESTING AND MARKETING COSTS ON 71
FARMS IN MICHIGAN, 19u6

Cost per  Cost per  Percent
Item acre ton of total

Production Costs:

Hand 1abOT - o o o « « « « - « - « $19.49 $1.98 2.0
Farm 18DOr ¢ o o ¢ o ¢ ¢ o o o « . . 6,53 W66 7.0
Tractor work « « « o« o o« « « « . . 5,05 52 R
HOPS8® WOTK « o o o o o o « o o o +60 .06 .6
Equ.iplont UBB:, o o ¢ o o o o o o o 2.16 022 203
Lend use and taxes ., o . » . . . . 8,91 .90 9.6
Manure . o o o o ¢ o o o o o« « o 1,96 .20 2.1
Portiliger . . « ¢« « ¢ « ¢« . . .« 6,75 .69 7.3
Beed . . . . o v e e e ... .. 1,76 .18 1.9
Overhead . « ¢« + o « = « o« « « « « 3.6 .37 3.9
Miscellaneous. . « « « « « o « « o 291 .09 1,0

Total « « o o ¢ o o o « . « . $57.73 $ 5.87 62.1%

Harvesting Costs:

Hand 18DOT . . o o « « o « « » « « $9.87 $1.00 10,6
Farm 1abor . ¢« o ¢ ¢ o ¢« « - . . .. 3.68 . W37 4,0
Tractor 'ork ® © o o o o o o o o o losu 019 200
Hor..'orkooooooooo.oo 021 002 002
Equipment use. . . . . . . ¢ . . . 2295 230 3.2

Total « o o o o o = o o o o o $18.55 $1.88 20,0%

Marketing Costs:

Tarm 1abor o o « « o o . . . . . . $3.11 $0.31 3.4
Tractor work « o « ¢ ¢« ¢ ¢« « ¢ o o« 037 . oou oou
Farm truck use , . . . . . . . . . 1,95 20 2.1
Equipment use. . . . . . . . . . . .60 .06 0.6
Trucking hired . « ¢« « ¢ « . . . 9.08 .92 9.8
Fredght. . « o o o ¢ ¢ v v o o o« _1,53 .16 1,6

Total o o o o o « o o « . . o $16.64 $1.69 17.9%

Motal of all items. . . . . . . . . . $92.92 $ 9,uy 100,06
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Harvesting costs included labor, power and equipment expenses in

1ifting, pulling and topping, mechanical harvesting end pitting. The
average cost per acre for harvesting on 71 farms was $18.55 which was

about 20 percent of all costs, The largest item of oiponu in harvesting
was hand labor which averaged $9.87 per acre., About one-fourth of the
growers used mechaniceal harvesters and had no charges for hand labor for
pulling and topping. ZFarm labor costs averaged $3.68 per acre in harvesting.
This cost was relatively high because labor uud.‘ in mechanical harvesting
was included in that item. Zquipment use was also high at $2,95 per acre
beceause of the high cost of mechanical harvester use, ‘

Marketing costs averaged $16.64 per acre and were about 18 percent

of the total costs, The h:l.gheat. item of expense in marketing was trucking
hired which averaged $9.08 per acre for the 71 farms, Farm labor, truck
use and freight were other major items of expense in marketing. Omnly &
farmers shipped beets by freight and, because this item was quite high on
those farms, the average cost on all farms was $1.53 per acre and 16 cents
per ton, .

Costs were also separated by operations and averages were based on
the total acreage included in this study (Table 5). Since all operations
were not performed on each farm, the average costs do not indicate the
actual acre costs of doing each operation but merely the average costs on
all farms, |

The highest cost operation was bdlocking and thinning which averaged

$19.49 per acre, All fields of beets included in this study were dlocked
'and thinned with hand labor, The rates for this work as established by

the United States Depariment of Agriculture for 1946 was $18,00 per acre
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for beets planted with segmented seed and $20,00 per acre for beets

planted with whole seed, Variations in the costs of this work were not

very large except on farms where the work was done by farm labor,

Table 5 — SUGAR BEET COSTS BY OPERATIONS ON 71 FARMS IN MICHIGAN, 1946

Cost per acre Cost
Hand Farm Equip- Work per
Operation lgbor labor Power ment hired Total ton
Production
Operaticns:
Plowing - $1.04 $0,97 $0.31 - $ 2.32 $0.24
Titting - 1.83 . 1.71 51 - 4,05 . .
Broadcasting
fertilizer - .19 J1U .13 - U6 .05
Planting - - 066 oh's 056 - 1070 017
Blocking and
thinning $19.49 v - --6 - 19.49 1.%8
Caltivating .- 2.81 2, - 9. &1
Tt al $19.19 $ 6.53 55.25 $2.12 $33.83 3'3""’1%
Harvesting . . . . ‘ '
Operations:
Lifting - $1.,23 $1.00 $0.34 $0.,03 $ 2.60 $0.26
Hand Harvesting 9.87 . = - L o- . - . 9,87 .1.00
Mech, " - 2.11 .86 2.37 .10 5.12 .52
Pitting - ° 01 ° 2 - 02 10
Total $ 9.87 $ 3.67 §a.b% $2.83 §$0.13 $18.55 $1.88
Marketing . . . . v . .
Operations: - $3.11 $.37 $2.55 $10.61 $16.64 $1.69
Total Operation . ' . ' ‘ '
Costss $29.36 $13.32 $8.07  $7.53 $10.7% $69.02 $7.01
Other Production Costs: . . ‘
Menure and COVer CIOP8 « « « « « & « = « « o o o + o . . $1.96 $0.,20
Pertilizer . . o ¢ « « ¢ ¢ o o o o o o o o o o o . e .. . 6,75 .69
Y S ... . e e 1.76 .18
Land B8 o ¢ o o ¢ ¢ ¢ ¢ ¢ o o o o 0 o 6 o 0 0 o o o o . 8.91 .90
OVOThead ¢ o o o « o o « o o o o o o o o o o 0 o o 0 0 3.61 37
Migcellaneous . . o« ¢« « « o o o o o o o o o o o & . .91 .%2
Total « ¢ o ¢ ¢ ¢ = « = - . e e e e e e e e . .. $23.90 $2.43
Total COBEE o o o o o o o o o o o o o o s o o s o o s o o $92,92 $9,Uk

Hond harvesting was the next highest operation which averaged $9.87
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on all farms, About three-fourths of the farmers harvested by this
method., The average cost of all harvesting including hand labor and
mechanical methods was $18.55 per acre,

Other operation costs in order of their importance were cultivating,
mechanical harvesting, fitting, lifting, plowing, planting, pitting and
broadcasting fertilizer, The average cost of these operations on all farms
was $23.02 per acre or about 25 percent of all costs.

. Hand labor required on these farms for bdlocking, thinning, hoeing
and harvesting averaged 49 hours per acre (Table 6)., Hand labor was used
to block and thin all beets. The average hours required for all blocking,
thinning and hoeing was 32.1 hours per acre., Not all beets were harvested
by hand, On farms where hand labor was used, it took 27,6 hours to pull and
top an acre of beets yielding an averago of 9.9 toms. Where econtract ladbor
was used both foi spring work and for harvesting the average total time
required was 59.7 hours,

The average hours of farm labor spent in plowing, fitting, planting,
cultivating, harvesting, etc., was only 16.4 hours, Operations that took
the most time were marketing, cultivating, mechanical harvesting and fitting
ground for planting., These forms used an average of 2,4 hours of horse work
per acre for beets or 1.2 hours for a team, Tractors were used sn average
of 9.9 hours per acre for beets of which about 7O percent was used in pro-
duetion work through cultivating. Although most farm labor was used for
machine operation, there were more man hours than tractor hours because
several machines, especially harvesters, required at least two men,

Notable changes have taken place during the last ten years in labor

requirements. As a comparison to labor and power requirements as determined
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by this study, during the period from 1933 to 1936 it took 72 hours of
hend labor, 15.1 hours of farm labor for machine operation, 26,5 hours of
horse work and 214 hours of tractor work per acre of beets,* Hand lsbor

requirements have been reduced to about 70 percent of the amount required

in 1933 to 1936, Factors that have brought about this reduction were the

use of segmented seed, improved weed control, improved cultural methods, the

replacement of hand labor by mechanical harvesters and the use of mechanical

loaders, Farm labor requirements have remained sabout the same as ten years

ago but a part of tiis farm lsbor 1s now used in mechanical harvesting which

is replacing haid harvesting. Improved machines snd techniques have made

it possible to do the same

Tahle 6 - AVERAGE HCURS OF

work much fester then wes possible ten years ago.

LABOR AND POWER PER ACRE IN SUGAR BERT PRODUCTION

IN MICHIGAN, 1946 **

ng@_ Farm Tractor ‘Horse
Operation labor labor work work
A Hours Hours Hours Hours
P].OWing. e @ o o o o o e o o - 1.3 1.2 o.l
Fittingo e e e o o o . . e o - 2.3 2.1 0.2
Broadcasting fertilizer. . . - 6.2 0,2 0.1
Planting e o o o o o e o o o - 0.8 0.6 0.2
Cultivating. S I I - 3.5 2.8 1.2
Blocking and thinning. . . . 32.1 - - -
Total Production. . . . 32.1 8.1 6.9 1.8
Lifting. e o o o o o e o o o - 1.5 1.1 0.6
Pulling and- toppingo e o o o 17.1 - - -
Machine harvesting . . . . . . .= 2.6 1.1 -
Pitting- e e e e e o & e o o - o.)'l' M -
Totel harvesting. . . . 17.1 4,5 2.5 0.6
Total marketing . . o . - 3.8 H -
Total production, harvesting,
and marketing. o o o o o o o E.Z 160)"' 909 20""

** Seversl operations represent records only from a part of the farms but
aversge hours are based on the total acreage included in this study,

*  Wright, K. T., SUGAR BEET COSTS AND RETURNS IN MICHIGAN, Mich. Agr.
Exp. Sta. Spec. Bul. 305,
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There has been a reversal of the hours of tractor and horse work
used for sugar beets from that of ten years ago. The average hours of
horse work from 1933 to 1936 was 26,5 hours per acre and the hours of
tractor work was 2.4, In this study the average hours of horee work on
beets was 2.4 and the average hours of tractor work was 9.9 per acre. The
cost of horse work was only 10 percent of the power costs and only about
one percent of all costs,

Returns: The average price received for beets in Michigan in 1946
was $16.25 per ton including government payments.* Prices varied slightly
from one factory district to another because of differences in sucrose
content of the beets. The average gross returns per acre was $160,85 based
on an average yield of 9.9 tons,

Credit was also given for beet tops., The average of all estimates
on the value of beet tops was $6.75 per acre, IEstimates were made only
by farmers who fed the beet toi:s, however, the average value was used for
all farms vhether tops were fed or left on the fields for fertiliser,

Total credits for the beet crop averaged $167.60 per acre and $16.93
per ton., Total credits less total expenses of $92.92 per acre or $9.h’+ per
ton left an average net return on beets of $74.68 per acre or $7.49 per ton.

Net returns per acre varied from a gain of $185.79' to a loss of $37.51.

* Reeve, P, A., Yarmers and Manufacturers Beet Sugar Association, Saginaw,
Michigan. Personal correspondence with the author, May 6, '47,
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EFFECTS OF PRODUCTION PRACTICES ON COSTS

Production costs, including all operations up to harvesting, charges
for land use, manure, fertilizer, seed, overhead and miscellaneous items,
averaged $57.73 per acre and $5.87 per ton (Tables 4 and 5). These were
discussed driefly in the previous section, The practices that caused
variation in yields, costs or time required to perform production operations
are discussed in more detall in this section.

Plowing and "Fitting®: Out of 88 fields, 13 fields were not plowed

for beets. MNost of the fields that were not plowed had deans in the rotation
preceding beets, Of the 75 flelds that were plowed, only one was plowed
with horses (Table 7). An average of 1,5 man hours per acre were required
to plow with tractors as compared to 2,4 hours per acre with horses.

Although one record is insufficient for reliable comparison, it does indicate
that the use of horses increases costs because of the longer time required

to perform the work, This is particularly true where labor rates are high,

Table 7 - PLOWING METHODS AND COSTS ON SUGAR BEETS IN MICHIGAN, 1946

. Number Acres per Yield Labor Cost per acre
Method records record per acre Hrs/A. Labor Power Machine Total
tons _
Tall: '
~ Tractor 20 11.6 10, 1.9 $1.50 $1.42  $o. M1 $3.33
Horse 1l 24,9 6. 2.4 1,95 1,20 . .61 3,76
Spring:
Tractor 4o 16.6 9.5 1.2 97 .92 o34 2.23
Both Spring
and Fall:
Tractor 12 28,2 10,2 1,8 1,42 1,32 .35  3.09

Average 15 17.2 9.7 1,5 $1,20 $1,12 $0.36  $2.68

The average yleld of beets from fall plowed land was O.4 tons per
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acre greater than the yield from spring plowed land assuming other conditions
to be the same, TYactors that might have been partly responsible for this
difference were firmer seed beds and more soil moisture retained after fall
plowing.

An average of 2.3 hours were spent per acre in "fitting" ground for
beets (Table 8), "Fitting" included all harrowing, drageing, disking, rolling,
and cultipacking., The average cost of this work was $4.05 an acre. Costs
of "fitting" by different methods varied from $3.68 per acre to $4.86. The
cost of "fitting® land not plowed was 57 contn,' per acre more thah on land
that was plowed, however, the combined plowing and "fitting" cost was $2.11

less per acre on land that was not plowed,

Pable 8 -~ FITTING" COSTS FOR SUGAR BEETS IN MICHIGAN, 19u46

Number Acres per Yield Labor o8t per acre
Method records record per acre Hra/A. Labor Power Machine Total
tons

After fall ' '
plowing 2 12,3 9.9 2.1 $1.74 $1.55 $0.54 $3.83
After spring

plowing M2 16.6 9.5 2,1 1,66 1.52 .50  3.68
No plowing 13 15.5 10, 2,4 1,96 1.85 .49 4,30
Mixed methods 12 28,2 10,2 2.1 2,17 2,15 .54  4.86

Average g8 17,0 9.9 2,3 $1.837 $1.71 $0.51  $u.05

Higher costs could be expected in "fitting" following fall plowing
than following spring plowing beceuse more harrowing was necessary to pre-
pare the seed bed, Higher costs where "fitting" followed mixed methods of
Plowing may be a reflection of the general inefficiency of those farmers in
more time spent on small fields or in working the same fields by different
methods,

The yield of beets was also 0,9 tons higher on land that was not

plowed, The same factors, firmer seedbeds and more soil moisture retained,
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mey have been conditions that influenced ylelds on land not plowed even to

a greater extent than on land that was fall plowed. The spring and summer

of 1946 were very dry and any measures used to conserve moisture during that
sesson undoubtedly were reflected in higher yields. Since most of the fields
that were not plowed were in beans the preceding year, there probadbly was a
carry-over of fertiligzer nutrients that had a considerable influence on

beet yields.

Fortilizer and Msnure: Where commercial fertilizer was bdroadcast

in sddition to row application, the aversge amount used was U87 pounds per
acre (Table 9). Vhere applied only in the row, the application was only
314 pounds per acre, The yleld of beets where fertilizer was broadcast in
addition to row application was 1.0 tons per acre more than where fertiliser
vas applied only at the time of planting.* Differences in soll types may
also have been a factor in increasing ylelds where heavier apolications of
fertilizer were used, however, adequate information was not avallable to
determine the effect of soils on yleld, Where fertilizer was dbroadcast,
the cost of fertiliszer per acre was $2,73 more than where applied only ia
the row. The cost of application was $1.28 per acre making a total cost
of $4.01 more per acre where fertiligzer was broadcast. No separate cost of
appiytng fertilizer was considered when put on at the time of planting sinece
it vas a combined operation and the additional expense would de negligibdle,
Total fertiliger applications varied from 118 pounds to 718 pouﬁds
and ani'aged 374 pounds per acre., The records were sorted into three

groups based on total fertilizer used disregarding method of aspplication

. Dr, R, L. Cook, Soils Department, Michigan State College, stated thet
this was not an unreasonable increase to expect from the added amount
of fertiliser,
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Table 9 - FERTILIZER APPLICATION METHODS AND ACRE COSTS ON SUGAR BEETS
IN MICHIGAN, 1946

~Method Acres  Yleld Ippli-
of Number per per rertilizer cetion Total
application records record acre Lbs, /A. Cos€7A. cost Cost
tons

Broadcast and

in row 3L 15.2 10.5 487 $e.uh $1.28 $9.72
In row only ol 18.1 9.5 314 5.7 . = 5.7
Difference - - 1,0 173 ©  $2.73 $1.28 $L4.01

(Table 10), Nineteen records in the low group averaged 208 pounds of
‘fertilizer per acre, 39 retords in the ggdium group averaged 364 pounds
per acre, and 30 records in the high group aversged 550 pounds per acre,
There was a difference of 342 pounds of fertiligzer between the low and
high groups, a difference in costs of $7.13 including the cost of broad-
casting, and a difference of 1.3 tons ?er acre in yield, Higher ylelds
may have been due partly to larger amounts of fertilizer used but other
good menagement practices may be equally responsible. None of the farmers
in the low group brosdcast fertllizer, 23 percent in the middle group, and
83 percent of the high group broadcast fertilizer in addition to applying

it in the row.

Table 10 - FERTILIZER USE BY QUANTITY AND COSTS ON SUGAR BEEiS IN

MICHIGAN, 1946

—gnaniii 57 Yomber  Lctes per lie Ay, fert, _Flelds Cost
ert zer records record ~° per acre per acre broadcast per acre *

ounds tons pounds
0o -2l 19 17.8 = 9.0 208 0 $ 3.70
250 = kg 39 20.3 10.0 364 9 . 6.77
450 - over 30 12,1 10.3 950 25 10,83
Average g8 17.0 9.9 374 34 §1.21

* Costs include both fertilizer ond the application costs where fertilizer
was broadcest.

During the past four years, bzrnyard menure was applied on 41 or

nearly one-half of the fields on which records were kept for this study.
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The usual apvlication was about 8§ to 10 tons per acre., Manure was velued
at $2.00 per ton spread on the filelds. Forty percent of the value was
chai'ged against the beet crop where manure was applied during the first
Year prior to planting beets, 30 percent where applied during the second
year, 20 percent for the third year and 10 percent where applied during
the fourth year prior to planting beets. The average charge for manure
applied on these fields, was $4.19 per acre,

Applications of commercisl fertilizer on flelds where manure had
been spplied during the past four years averaged 334 pounds per acre.
Applications on fields where no manure had been aspplied averaged 39k
pounds or 60 pounds more per acre, This would indicate that farmers
generally apply less commercial fertilizer on land that has been manured
recently.

Blocking and Thinning: The average time required dy contract

labor to block and thin beets was 31,5 hours per acre where segmented
seed was planted as compared to 34.9 hours per acre where whole seed was
used (Teble 11), This was 3.4 hours per acre less on fields planted with
segmented seed, a saving of ebout 10 percent in labor requirements, Where
contract labor was used, the cost of blocking and thinning was $1.25 per
acre less where segmented seed was planted than where whole see;i. was used,
The rates for dblocking and thinning established by the United States
Department of Agriculture were $2,00 lower per acre for planfings of
segmented seed than for whole séed. howvever, some farm labor wee used for
hoeing after contract labor, and seversl farmers were cherzed the maximum
rate even though they used segmented seed,

There were considerzble variations in time, costs and ylelds where



36
farmers block and thinned their own beets, however, only & records were
available where the work wes done by this method. The advantage of using
segmented seed was more pronounced in those records than in the ones where
contract labor wes used., Other cropping practices than the difference in
type of seed used may have been at least partly responsible for the higher
yields, lower time requirements, and lower costs where segmented seed was

used,

Table 11 - EFFECT OF SEED TYPE QN BLOCKING AND THINNING SUGAR BE:TS IN

_ MICHIGAN, 1946
Seed type Number Acres per Yield Hours " Cost
gnd labor records record per acre per acre per acre
tons
Segmented Seed: .
Contract labor 56 19,1 9.9 31.5 $18.92
Farm lsbor 6 9.5 12.6 . 25.9 20,96
Yhole Seed:
Contract labor 24 14,7 9.6 34,9 20,16
Farm labor 2L 8.6 7.£ ll’s.Jl_ 36051"

Averaze g8 17.0 9,9 32,1 $19.49

Only 8 out of 71 farmers who kept records, or 1l pekcent, blocked
and thinned their own beets (Table 12). This group had only 5 percent of
the total acresge. All others used contract labor. No farmers in this
study used mechonicel methods of blocking, The average acreage of beets
on farms where blocking and thinning was done by farm labor was only 9,3
acres as compared to 17.8 acres on farms where contract labor was used,
There was a difference in yield of about 1.6 tons more per acre where
farmers did their omm hand labdor,

Although the average time required to block and thin beets by
farm labor was almost two hours less per acre than that required where

contract labor was used, the cost per acre wes $5.36 more, This is due
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to the difference in labor rates of 21 cents more per aour for farm labor.*

Tsble 12 - BLOCKING AND THINNING METHODS AND COSTS ON SUGAR BEETS IN
MICHIGAK, 1946

Number Acres per Yield Hours Rate per Cost per
Method records record per acre per acre hour acre
tons
Contract labor 80 17.8 - 9,7 32.2 $0.60 $19,22
Farm labor 8 9.3 11,3 20,3 81 24,58

Difference - - 1.6 ~1,9 $0.21 $ 5.36

Normally the most desirable time to dblock and thin sugar beets 1s
within the first two wecks after the row can be seen plainly, Weather
conditions during some years may have an influence in determining the
best time, especially when stands have not emerged uniformly because of
variable moisture conditions,

Usually in about two weeks after the plants have emerged; they are
about at the "four leaf" staze. Experiments have indicated a decrease in
yield when bdlocking and thinning was delayed beyond the second week after
emergence.*® After the beets have passed the "four leaf" stage there is
more danger of weakening the remaining plants in the thinning pracess,

With the use of segmented seed, 1t 18 possible to obtain more uniform

® Actual payments for contract lsbor and time spent by contract labor
in doing the work as reported by the fzrmers themselves were used in
calculating the hourly rate for contract labor, An accurate record was
not avallable for the hours of contract labor on all farms but the hours
were adjusted on the basis of records that were complete, Most farmers
experienced difficulty in keeping records on time spent by contract
labor because all of the workers did not usually stert or finish at
regular times each day nor did the same number of laborers alweys work
on the same fields on successive days. Very frequently men, women,
end children all worked together in the same fields., This condition
made it difficult to kecp records on the besls of hours of adult labor,

*+ 1411, J. G,, SUGAR BEET CULTURE IN THE HUMID ARFAS OF THE UNITED
STATES, U, S, Dept. of Agr. Farmer's Bul, 1637,
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plecement than is possible with whole seed., This may be a factor in re-
ducing the drmage in thinning and it may also be possible to deley thinning
without danger to the stand if the work can be done without distrubing the
remaining plants,

Seed sand Planting: Segmented seed wes used on 1124 acres or on

about 75 percent of the acreage of beets covered in this study. The
aversge rate of planting segmented seed was 3.3 pounds per acre., Whole
seed was used on 369 acres at the average rate of 9.7 pounds per acre,

There was a difference in yleld of 0,53 tons per acre in favor of
segmented seed. Although the difference is not large and yields may have
been affected by other conditions in 1946, it may indicate that more uni-
form and more vigorous stands of beets were obtained with segmented seed
than with whole seed. Experiments under controlled conditions have indi-
cated that beets planted with‘legmented seed out-ylelded beets planted with
whole seed by an average of 6.6 percent. The reason given for the increased
yield was that seedlings from plats planted with segmented seed were damaged
to a lesser extent in the thinning process than were seedlings from whole
seed.”

The average cost of all seed was $1.76 per acre. The cost of
segmented seed averaged $1.68 and the cost of whole seed averaged $2,00
per acre. This was a sa'ving of 32 cents per acre in using oegment'ed seed,

The net difference in using segmented seed compared to whole seed

on the farms included in this study were (1) a saving of 32 cents per acre

* Bell, R, W., Robertson, L., S, and Cook, R, L., THE EFFECT OF SHEARING
SUGAR-BEET SEED ON STAND OF BEETS, ON LABQR REQUIREMENTS AT THE TIME OF
BLOCKING AND THINNING AND ON YIELD OF BEETS. Mich., Agr. Exp. Sta. Quart,
Bul., Vol, 28, No, 2. Nov. 'L5,



39
in seed costs, (2) a saving of 3.4 hours of labor per acre in blocking and
thinning where contract labor was used, (3) a saving of $1.25 per acre in
the cost of contract labor for blocking and thinning, and (4) an increase
in yields of sbout a half a ton per acre.

There was very little difference in labor needs and costs between
the use of horses and tractors in planting (Table 13), Because of the
greater accuracy of planting attained at slow speeds, tractors were seldom
driven faster than three miles per hour., FYor this reason, there was not a
very large saving in time by planting with a tractor. However, the total
difference in costs between the two methods was 29 cents less per acre
wvhere tractors were used, The average time required to plant beets was
0.8 hours per acre and the average cost for labor, power and machine use

was $1.71 an acre,

Tgble 13 — PLANTING METHODS AND COSTS ON SUGAR EEETS IN MICHIGAN, 1946

Number Acres per Yield Labor Cost per acre
Methods records record pe: ecre Hrs/A, Labor Power Machine Total
ons
Tractor 77 17.2 9.7 0.8 $0.66 $0.46 $0.55 $1.6
Horse 11 15.3 10.9 0.9 .72 .63 .61 1.9

Average g8 17.0 9,9 0,8 $0.66 $0.48 $0.56 $1,70

Cultivating: The average cost of cultiveting was $5.81 per acre
(Table 14), Labor costs averaged $2.81, power $2,35, and machine costs
averaged 65 cents per acre. The cost where beets were cultivated with
horses was $3.03 more per acre than where tractors were used.

Beets were cultivated an average of 4,5 times where tractors were
used compared to 4,7 times where horses were used, Seventy-five fields
were cultivated entirely with tractors, 11 fields were cultivated entirely

with horses and both horses and tractors were used on two fields, The
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acreage on which horses were used for cultivating was only ebout 10 per-
cent of the totel acreage included in this study but horse work amounted
to 25 percent of the total power costs in cultivating. An average of 2,2
man hours more per acre was required where horses were used for cultivating

than where tractors were used.

e 14 - CULTIVATING METHODS AND COSTS ON SUGAR BEETS IN MICHIGAN, 1946

imes Number Acres per Yield Labor Cost per acre
'Power cult. records record per acre Hrs/A, Labor Power Machine Total
tons
Tractor E 10 17.3 12.0 1.8 $1.44 $1.12 $0.57 $a.13
26 19.3 9.6 2,40 2,00 46 4.8
5 30 17.8 10,2 a.s 2.82 2,44 .86 6,12
6 9 13.1 8.2 3.75 3.31 94 8,00
Av, 4.5 1%  11.1 10,0 3,2 $2,56 $2,17 $0,68 $5.%1

Horse 4 6 145 7.3 5.4 $u.34 $3.45 $0.38 $8.17
5 2 16.6 10,5 3.4 2,78 .2.30 . Bl . 5.59
6 3 8.8 10.6 7.9 6.43 5,82 .65 12,90
8.6

Av, %7 11 13,3 G4 $4.36 $3.62 $0.46 ¢85,k

Mixed
Methods 6.0 2 9.3 9,9 10,0  $8,12 $4,91 $0.39 $13.42
Average ‘ ‘ ' .

all cult, 4,6 88 17.0 9.9 3.5 $2.81 $2.35 $0.65 $ 5.81

Costs were progressively higher as the number of cultivations
increased where tractors were used. There was a difference of $4.87
between three and six cultivations. The costs increased at an @verage of

$1.62 per additional cultivation,
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EFFECTS OF HARVESTING PRACTICES ON COSTS

garvuting costs included all costs of 1lifting, pulling and top-
ping, mechenical harvesting, and pitting or piling. The average cost of
harvesting per acre on all farms was $18.55 (Table 4 and 5).

Lifting: Of the total acreage included in this study, 922 acres
or about 62 percent of the beets were lifted with the use of horses or
tractors and were pulled and tdpped by kend, Mechanical harvesters were
used on the rest of the bdeets,

The average cost of 1ifting was $4,27 per acre (Table 15). The
aversge time required per acre to lift Seots was 2,5 hours, The cost of
1lifting with tractors was $2.11 less than the cost of lifting with horses,
One farmer hired a man, tractor and machine to 1ift his beets at the rate
of $2.00 per acre. Lifting with horses required about 1.2 hours more per
acre or sbout a third more time than lifting with tractors. This again
shows an advantage in the lower costs and shorter time required for

" tractor operations compared to horse work,

Table 15 - LIFTING METHODS AND CCSTS ON SUGAR BEETS IN MICHIGAN, 1946

Number Acres per Yield  Labor Cost per_acre
Method records record per acre Hrs/A, Labor Power Maschine Total
tons
Tractor 61 12.7 10.2 2.4 $1.91 $1.51 $0.56  $3.98
Horges 8 15,1 8.6 3.6 2,92 .2.62 . .55 .6.09
Hired 1 2u.8 9.1 - - - - 2.00

verage 10 13,2 10,0 2.5 $2.05 $1,66 $6.56 $4.27

Pulling and Topping: Of the total acres included in this study, 884

acres or 54 percent of the bects were harvested by contract labor, Only 38
acres or about 3 percent of the beets were pulled and topped by hand labor,

The cost of contract labor in harvesting averaged $15.53 per acre
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(Table 16).* Only six records were available where farmers pulled and
topped their own beets and the acreage of beets on these farms was
usually quite small, averaging only 6.4 acres, The cost of pulling and
topping per acre on these farms was $26.49, The hours required by farm
labor to pull and top beets was only' 8 hours more per acre than the time
required for contract labor but the cost was about $11.00 more per acre.
The reason for this difference was that the hpur]y i'ate for farm labor
was sbout 24 cents higher than the rate for contract labor, The cost
of sontract labor in harvesting averaged 57 cents per hour and the cost

of farm labor averaged 8l cents,

Table 16 - PULLING AND TQPPING COSTS IN HARVESTING SUGAR BEETS II

MICHIGAN, 1946
Acres TYield Hours Cost

Number per ner per per per per

Method records record acre ton acre ton acre
tons

Contract labor 63 4,0 10.0 2.7 27.4 $1 55 $15.Eg

Farm labor 6 R 9.6 3.4 32.1

Aversge 69 13.4 10,0

2.8 27.6  $1.60 $15.98

Mechaniczl harvesting: Mechanical harvesters were used by 18

farmers out of the 71l who cooperated on this project. This included records
on 26 fields, a totel of 571 acres or about 38 percent of the acreecge
included in this study. Sixteen of the farmers owned their harvesters and
diq their own work, Two farmers had their beets harvested by custom work,
Although there were harvesters of severel makes in use throughout this

area, all of those on which records were kept were Scott-Urschel machines,

Costs of mechenical harvesting where machines were owned varied

* Contract labor rates as determined by the United States Department of
Agriculture were $15.60 per acre for beects yielding 10,0 tons per acre.
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trom $6.95 to $18.37 per acre. The average cost wee $13,U8 per acre or
$l.39‘ per ton (Tables 17 and 18)., Custom harvesting wae charged at the
game rate as contract labor based on yleld per acr¥ with an additional
charge of 25 to 50 cents per ton for 1lifting., The average charge on the
two farms where beets were custom harvested was $11.58 per acre. This
cost was lower than the costs on other farms becanse of the difference in
yleld which was 4.2 tons per acre lower than on farms where harvestérs

were owned.

Teble 17 — ACRE COSTS OF MECHANICAL HARVESTING SUGAR BEETS IN MICHIGAN, 1946

Number Acres per Yield Labor Cost per acre
Method records record per acre Hrg/A, Labor Power Machine Total
tons
Own machine 24 23.3 9.7 6.8  $5.65 $2.31  $5.52 $13.48
Hired 2 6.3 5.5 - - = = 11,58
fverage 26 22.0 9.6 - - - - $17. 44
Table 18 ~TON COSTS OF MECHANICAL HARVESTING SUGAR BEETS IN MICHIGAN ;1946
~Number Acres per JYield Labor “Cost per ton
Method  records record per acre Hrs/XK. Labor Power Machine Total
tons
Own machine 2u 23.3 9.7 0.7  $0.58 $0.24  $0.57 $1.39
Hired 2 6.3 Hheh - L - - .- 2,11

Average 26 22.0 9,6 - - - - $ 1.4

The total costs of mechanicel harvesting where harvesters were
owner-operated included 42 percent for labor, Ul percent for machine use
and 17 percent for power,

Hours of man labor used in machine harvesting aversged 7.0 hours
per acre and varied from 3 to 10, Labor costs gveraged $5.65 and varied
from $2.40 to $8.10 per acre, TFarmers having the lowest lsbor costs used
only two men fo operate the tractor and machine, whereas the high cost

farmers used three and even four men, The extra men were used as general
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mechenics, for topping untopped beets in the load or for picking up stray
beets that were missed by the machines, Some farmers hired extra labor
to pick up beets left in the flelds, They found that, with the high
labor costs, the beets left on the field after machine harvesting were
hardly worth the extra cost of picking them wup,

Mechanical harvesting required from 1,3 to 3.3 hours of harvester

operation per acrd, On a daily basis, it was possible to harvest from
3 to T acres, The speed at which the machines were operated, width of
rows, soll types, soil conditions, and the skill of the operator all had
an effect on the number of acres that could be harvested in a day.

The cost of harvester use veried from $3.63 to $8.56 per acre and

averaged $5.52. TFactors causing this veriation were number of acres
ha.rvuted, depreclation besed on the estimated 1life of the machine, and
repairs, The acres harvested by the 18 owner-operated harvesters during
the season varied from 4O to 128 acres., Deprecistion was calculated from
the farmers' estimates of the expected life of the machines which varied
from 3 to 10 years. Since almost all the machines were new in 1946, the
value of each machine was considered the same as the original cost. The
purchase price was about $1600 unless extra parts were added, The average
estimated life was 6 yeari end depreciation on that dasis was $265 per year,
Interest was figured at 5 percent of the purchase price. Inmﬁance. taxes
and housing was @pd at 2 percent of the purchase price., The cost of
repairs and new parts was about $90 per machine for the season.

Repair costs varied considera‘bly and were higher on machines that
hervested large acreegces, No estimate was made on the cost of repairs

necessary to condition the machines for the next year's operation. Since
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‘noot of the machines were new in 1946, repair costs are likely to be higher
each year as the machines become older, For practical purposes, repair
costs can be considered .sbout $1.00 per acre, This estimate is comparzble
to that determined in other ctﬁd.:les on mechanical harvester use in this
area in 19u6.*

The average power cost for operating mechanicsl harvesters was $2.31
per acre and varied from $1.00 to $3.00, Since harvesters are quite héavy
machines, larger tractors' were genéra.lly used for mechanical harvesting then
for most other operatioms.

Assuming that depreciation, interest, insurance, taxes and housing
are constent regardless of the amount of use, and that repairs, labor
costs and power costs are proportional to the acreage, it is possible to
determine the cost per acre for mefhanical harvesting for eny given acreage
(Table 19). The average costs as determined in this study were used in
this table but acreages sre theoretical, The effect of harvester use on
cost per acre is elso shown in graphic form (Figure 3). It was found that
costs were the same for mechanical harvesting as for hand hervesting when
machines harvested a total of about 33 acres ylelding 9.9 tons of beets per
acre., Thus, on the basis of these results, a farmer would have to harvest
at least 33 acres of beets with a machine each season in order that his
costs will be no greater than the cost of hand harvesting.

There was an aversge saving by mechanical harvesting of $6.77 per

acre or |7 cents per ton, This was determined by comnsidering tize average

% Reeve, P, A, RESULTS SECURED WITH SUGAR BEET HARVESTERS IN THE EASTERN
AREA IN 1946. Proceedings American Soclety of Sugar Beet Techmologists,
Esstern United States and Cenada. Detroit, Mich., 1947.

Hentchel, Herbert, COST OF QPERATION OF SUGAR BENT COMBINES IN 1946, Mich,
State Col, Farm Mgt. Dept. unpublished report,
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cost of 1ifting at $4.27 per acre (Table 15) and the average of hand
harvesting at $15.98 (Teble 16) or a total of $20.25 per acre. The most
efficient growérs gaved up to $13.30 an acre b& harvesting with mechanical
harvesters and the lesst efficient seved $1.88 per acre. &Ravings by
mechenical harvesting varied from almost ﬁothing to sbout two-thirds of
the cost of hand harvesting and averaged about one-third, There are also

other factors that should be considered,

Table 19 ~ EFFECT OF AMOUNT OF BEET HARVESTER USE ON COSTS PER ACRE *

Acres per machine 20 4o 60 80 100 120 140

Fixed costs:
Deprec, 6 16,T% 265.00 265.00 265,00 265,00 265,00 265.00 265,00
Interest & 5% g0.00 80,00 80,00 80,00 80.00 80,00 80.00
Ins.,, texes,
housing & 2% 32.00 32.00 32,00 32,00 32,00 32,00 32,00

Variable costs:
Repairs @ $1.00

per acre . 20.07 40,00 60,00 80,00 100,00 120,00 1L0,00
Lebor € $5.65
‘per acre 113.99 226,0C 339,00 U52,00 565.00 678,00 791.00

Power & $2.31

per_acre 46,20 92,40 138,60 184,80 231,00 277.20 323, k4q

Total Costs 556,20 735.40 914,60 1093.80 1273.00 1452,20 1631,40
Cost per acre 27.81 18.38 15,24 13,67 12,73 12,10 11.65
Machine 1ifting,&

hand topping 20,25 20.25 20,25 20,25 20.25 20,25 20.25
Difference -7.56  _1.87 5,01 6.58 1.52 8,15 8.60

* Acreages are theoretical, Cost items are avereges as determined in this
'tudy .
The largest item of expense in mechanicsl hsrvesting was labor costs.,
Most of these machines were used for the first time in 1046 by inexperienced
operators which undoubtedly resulted in less efficient use than might have

been possible. It has been demonstrated that only two men are necess-ry to
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operate these harvesters under most conditions.
Since beet harvesters were not used extensively in thls area before
1946, 1t 1s difficult to determine how many years they can be expected to

last and what charges should be made for depreciation., Estimates on the

expected 1life of the harvesters varied between three and ten years and
averaged sbout six years, It 1s possible that many of ti.em may last for

a much longer time than the present estimates, particularly where they are
used for relatively small acreages each season. On the other hand, repair
expenses may have been figured too low for most machines in 1946 since no
accuraste data could be obtained on repairs needed to put the machines in
condition for the next year's harvest,

Another saving in the use of harvesters is in the cost of loading,

These costs involve the use of a loader, labor and power to operate the
loader, or a considerable amount of labor when beets are forked into trucks
from piles or windrows, On the other hand, hauling costs would be somewhat
higher when beets are loaded directly from the harvester beccuse of the
additional traveling in the fileld required by a truck when loading only one
row at a time,

Most farmers visited were very favorably impressed with the oper-

ation of harvesters. A few, however, expressed some disadvantages, The

initial cost of a harvester is quite high and a farmer with a small acreage
of beets cen hardly afford to own one unless he plans on doing custom
harvesting., Soll conditions affected the operation of the machine consider-
ably. Dry silt or cley solls tended to form clods which mcde operation
difficult, 'et solls adhered to working parts of the machines, Stony or

gravelly solls caused excessive wear, A few f-rmers expresced opinions
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that the machines were too complicated in construction especially for hired
help to keep in proper revair and adjustment, Many farmers ere concerned
ebout excessive nacking of the soil resulting from travel in fields by heavy
mechines end by heavily loaded trucks,

In addition to lower costs, there are other edvantaeges which favor
harvesting beets mechanically. (1) Harvesting cen be delayed later in
the £all for maximum growth of the beets. Opinions expressed among farmers
were that harvesting too early reduced ylelds up to three tons per acre,
With contract labor it is usually necessary to harvest when labor is avall=-
able., (2) There 1s usually an opportunity to wait for ideal weather and
s0ll conditions rather than harvest when the s0il is either too wet or too
dry. (3) Beets can be delivered to the factory promptly to eliminate
lhrinkégé. Tests have shown that fresh beets are favored at the factory
because of better storage qualities.® (4) With mechanical harvesters,

the constant uncertainty in obtaining contract labor is eliminated,

* VWait, R., DELIVERY AND STORAGE OF FRESH BEETS. Proceedings American
Society of Sugar Beet Technologists, Eastern United States and Cansda,
Detroit, Mich., 19U7,
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EFFECTS OF MARKETING PRACTICES ON COSTS

Marketing costs included lsbor, power, equipment use, trucking and
freight costs in delivering the beets from the field to the factory. The
averace cost of marketing on all farms was $16.64 per acre. The average
cost per ton was $1.69 (Tables U4 and 5). .

Loading: Three methods of loading were used whére beets were plled
or windrowed, These were (1) hand loading where beets were forked into a
wagon or truck, (2) hand-mechanicel where fork-in loaders were used, and
(3) mechanical where pickup loaders were used, The average cost of loading

by all methods was $4,74 per acre or 45 cents per ton (Tables 20 and 21).

Table 20 = ACRE COSTS OF LOADING SUGAR EEETS IN MICHIGAN, 1946 *

_ Number Acres per Yield Labor Cost per acre
Method records record per acre Hrs/A, Labor Power Machine Total
’ tonsg
Hand L 5e3 8.5 L.,0 $3.22 $0,00 $0,00 $3.22
Hand-mech, 6 21.0 11,0 4.4 03,59 1,69 .1,18 6,46
Mechanical 13 25,1 10,4 1,5 1,21 I 2,210 419
Average 23 20,6 10 2.4 $1,93 $0,98 $1,83 gL Th
Table 21 = TON COSTS OF LOADING SUGAR BEETS IN MICHIGAN, 1946 *
Number Acres per Yield Labor __Cost per ton
Method records record per mere Hrs/T, ILabor Power Machine Total
tons .
Hand 4 5.3 8.5 .5 $0.38 $0,00 $0.00 $0,38
Hand-mech, 6 21.0 11.0 k4 . e32 . L15 . 1 . .58
Mechanical 13 25,1 0.4 .1 12 .07 2 .40
fverage 23 20,6 10,5 .2 $0.19 $0,09 $0,17 $0.45

These tables include records only where farmers loaded and hauled their
own beets, No records other than total costs were available where
loading and trucking was hired except for a small smount of farm labor
used to assist in loading,

Analysls of these records did not indicate the expected reduction in

costs from hend to mechanicel methods of loading. Instead, the costs of
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mechanical methods of loading were found to be higher,

The average cost of hand loading was $3.22 per acre compared to
$4.19 for loading with pickup loaders snd $6.46 per acre with fork-in
ioaderl. One factor which contributed to iower acre costs of hand loading
was that ylelds on those fields were about 2,5 tons per acre lower than on
fields where beets were loaded by fork-in or plckup loaders.

On a tonnage basis, the time required to load by hand was only one-
tenth of an hour more than the time required to load with fork-in loaders,
This was a difference in costs of 6 cents per ton. In addition to labor
costs, there were costs for power and machine use in loading with fork-in
loaders which were negligible in hand loading, The net difference in costs
between these two methods was 20 cents per ton less for hand loading,

Hours of labor required for loading with a pickup loader were slightly
less than one-third of that required for hand loading., The labor cost was
26 cents per ton lower, Power and machine costs, however, were 28 cents per
ton by this method making a net of 2 cents more in the cost of loading with
pickup loaders than by hand loading. Pickup loaders were relatively
expensive machines considering the amount they were used, The machine cost
of using this method of loading was more than the combined labor and power
cost, |

Even though the costs of both hand-mechasnical and mechanical methods
were higher than hand loading, there was an advantage in getting the jod
done faster and in eliminating a large amount of heavy work,

Trucking: Forty-eight percent of the farmers who kept records
trucked their own beets, 38 percent hired both loading and trucking and

14 percent did at least a part of the loading and trucking themselves and
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hired the rest. One farmer, who was only a mile from the factory, used
tractors and wagons to haul his bdeets,

Since separate records were not available for loading where loading
and trucking was hired, the combined costs were used to compare costs of
marketing where farm labor was used and where the work was hired, The cost
of marketing by farm labor was $7.00 less per acre than where hired (Table
22). The average cost where farmers hanled their own beets was $10,6}4 per
acre., Of this amount $5.50 was for labor and $5.15 was for equifment use,
The average time required to load and haul beets was 6.8 hours per acre.

The average cost of trucking hired was $17.65 per acre,

Table 22 - ACRE COSTS OF MARKETING SUGAR BEETS IN MICHIGAN, 19u6*

Acres Yield . Cost per acre

Marketing Number  per per Labor Equip-

Method ~ records record acre Hrs/A., Labor ment Hired Total

tons

Farm ladbor:

Loading 26 15.9 10,1 7.1 $5.74 $6.18  $0.00 $11.92

Direct from . . Co

_ harvester 17 2.8 10,0 6,5 5¢23  3.94 .00 9,17

Average U3 17.8 10,0 6,8  $5,50 $5,15  $9,00 $10.65

Hired:
" Loading 3 13.8 9.2 =~ - - $18.19 $18.19
Direct from : .
harvester 7 14,0 8.6 - - - 15,26 15.26

® TFreight charges not included

There was a saving of 88 cents per ton where farmers marketed their
own beets (Table 23). The total cost per ton was $1.06 where farmersg did
their own work ;s compared to $1,94 where loading énd trucking was hired,
The average cost of loading and trucking on all farms was $1.53 per ton,

The average distances of the farms from the factories was iery nearly the
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gsanme for both methods,

Table 23 —  TON COSTS OF MARKETING SUGAR BEETS IN MICHIGAN, 1946 *

Acres Yield Cost per ton
Marketing Number per per Labor . Equip-
Method records record acre Hrg/T Labor ment Hired Total
tons ‘
Farm labor:
Loading 26 15.9 10.1 .7 $0.57 $0.61 $0.00 $1.18
Direct from . . . .
hervester 17 2.8 10.0 .7 52 40 .00 .92
Average 43 17.8 10.0 .7 $0.55 $0.51  $0.00 $1.06
Hired: ' ' ‘ '
Loading 3 13.8 9.2 = - - $1.97 $1.97
Direct from . .
 harvester 7 14,0 8,6 = - - 1.78 1,78
Average 18 13,9 9.1 - - - $1.94  $1,94
* JFreight charzes not included. . .

The total cost of marketing was lowest on farms where beets were
loaded directly from mefhanicel hgrvesters. On farms where farmers marketed
their own beets, there was a saving of $2.75 per acre or 26 cents per ton
where beets were loaded directly from mbcha.nical harvesters instead of being
loaded from piles and windrows.

Where trucking was hired, the saving in marketing direct from
harvesters was $2,93 per acre or 19 cents per ton, The average cost of
all marketing where beets were losded direct from harvesters was $10.50
per acre or $1,09 per ton. The cost of marketing by all other methods,
including hand and mechanical loading, averaged $17.11 or $1.72 per ton.
Thus, there was an average saving of $6.61 per acre or 63 cents per tan
by marketing beets directly from harvesters compared to loading and market-
ing beets from piles or windrows,

Freight: Eight farmers hsuled thelr beets to weigh statiims and
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shipped them by freight from there to the factories, These farmers lived
an average distance of 52 miles from the factories and found it impractical
to truck their beets the whole distance, The average cost of freight was

$1.16 per ton.
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SUMMARY

Sugar beet growers are facing the problem of deciding whether or
not it is practical for them to make use of new developments in sugar beet
production with their present systems of farming, Thise study was begun
with the purpose of determining the effect of new methods on time and costs
in producing sugar beets,

Seventy~-one farmers in the sugar beet areas of Miechigan kept records

on time and costs. The average cost of production was found to be $92,92

per acre, Acre costs varied from $54 to $149, Ton costs averaged #9.“&
and varied from $3.75 to $23.75. The average yield on these farms vas
9.9 tons per ach which vﬁq 1.1 tons per acre higher than the aversge
yleld for all beets grown in Michigan in 19U6.

Hand lebor for bdlocking, thinning and harvesting was the largest
single item of expense, This amounted to $35.47 per acre or about 36 per-
cent of all costs on farms where mechanicel harvesters were not used,

Farm labor, mostly for machine operation, was the next highest item of
expense at $13.32 or 13.5 percent of total costs, These two items of

labor togetﬁer averaged $48.79 or about 49 percent of all costs,

The average ggons‘returns for beets on farms included in this study
vas $167.60 per acre. This included a credit of $160,85 per acre for beets
and a credit of $6,75 per acre for beet tops. The average price received
for beets was $16.25 per ton in 1946 including government payments,

The average net returns on these farms was about $74.68 per acre or
$7.49 per ton, Net returns varied from a gain of $185,79 per acre to a
loss of $37.51. |

New developments in labor saving methods on which date were obtained
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in this study were the use of segmented seed, mechanical harvesters and
mechanical losaders, 'Experinental work is belng carried on in this state
on pelleted seed, improved beet drills, mechanical blockers, and chemical
weed control methods,

Segmented seed was used by sbout 70 percent of the beet growers in
Michigen in 1946, The sdvantsges in using segmented seed were (1) less
labor required and lower costs for blocking and thinning. (2) lower seed
costs, and (3) higher yields,

Stands of beets planted with segmented seed were more uniform and
had a higher percentage of single plants, This made 1t poseible to block
and thin beets with long handled hoes and reduced the labor requirements in
hand thinning to a minimum, Results from this study showed that fields
planted with segmented seed required about 10 percent less hand labor in
blocking and thinning than where whole seed was used, Results from
controlled e;periments indicate that labor nmeds in dlocking and thinning
mey be reduced up to 30 percent by the use of segmented seed,

The rate for blocking and thinning filelds planted with segmented
seed as estoblished by the United States Depertment of Agriculture for
1946 was $2,00 less per acre than where whole seed was planted, The saving
in labor costs where segmented leed‘waa used as determined by this study
was only $1,25 per acre since many farmers paid the maximum rate regardless
of the kind of seed used,

The net results of using segmented seed compared to whole seed were
(1) 3.4 hours less contract labor per acre required for blocking end thin-
ning, (2) a saving of $1.25 per acre lower labor coste, (3) a saving of 32

cents per acre in seed costs, end (4) higher yields of ebout one-half ton
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per acré,

Mechanical harvesters were used in Michigan on a fairly large scale

for the first time in 1946, There were sbout 135 mechines of five different
makes in use, an increase of more than a hundred machines from the previous
year, Most of these machines were made by the Scott-Viner Company.

It was possible to harvest from 3 to 7 acres per 10 hour daf with a
harvester, The average was about 4 acres a dsy, or 2.6 hours per acre.,
Although the machine could have been operated with only two men under most
conditions, several farmers used three men, About 7 hours of farm labor
were spent per acre in operating the harvester,

Costs of harvesting with mechanicel harvesters varied from $6.75
to $18,37 and averaged $13.48 sn acre, This included $5.65 for 1abor,
$5.52 for machine use and $2,31 for power. -

’ The total cost of 1ifting and hand harvesting, the old method, was
$20.25 an acre. There was an average saving of $6.77 per acre by using
mechsnicsl harvesters or one-third of the cost of 1ifting and hand harvest-
ing. This saving amounted to 77 cents per ton.

Yollowing are some of the other advanteges of using mechanicsl
harvesters in adiition to lower costs:

(1) Harvesting can be delayed later for maximum growth of beets
rether than harvesting when migratory labor 1s available.

(2) Beets can be delivered promptly to eliminate'shrinkage and
retain good storage qualities.

(2) The uncertaiﬁty in obtaining sdequate contract labor is
eliminated,

(4) There is an additiocnal saving in loading coste when beets are

loaded directly into trucks from harvesters as can be done with most machines,
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It was determined in this study that the theoretical acreege that
could be harvested by machine at the same cost as hand harvesting was
about 35 acres, However, in order to make a beet harvester a practical
investment, a farmer should plan to harvest about 75 to 100 acres in order
to meke significant savings, This can be done elther by increasing his
own screage or by doing custom harvesting,

Mechanical loaders are belng used extensively on farms where beets

are put into piles or windrows after harvesting, The labor cost per ton
of loading with fork-in loaders was found to be only about 20 perc;nt
lower than the cost of hand loading., However, with the additlonal power
and machine expense the total cost of using fork-in loaders was about

50 percent higher than hand loading,

The total cost of loading with pick-up loaders was very nearly
the same as hand loading, however, labor costs were only sbout one-third
as much by this method as by hand loading, Power and machine costs made
up the remalning two-thirds of the costs where pickup loaders were used.
Even though the costs of mechanical methods of loading may be as high or
higher than hand loading, there is an advantage in getting the work done
faster and in eliminating the heavy work of forking beets into a wagon or

truck,
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Teble 1 - CASH RECEIPTS FROM SUGAR BEETS, BEANS AND ALL FARM PRODUCTS IN
MICHIGAN, 1915-’46 *
Percent of Percent of

Year , Beets Besns  All Farm " Beets Beets to all
Products to Beans Farm Products
(1000 dollars) (percent)

1915 5912 0792 Not 55 -
16 377 11804  available 29 -
17 302 17iaa 25 -
18 9157 17405 53 -
19 15092 14920 101 -

1920 13305 13014 102 -
2 7042 9117 11 -
22 4973 11658 43 -

2 7674 15082 51 -
2 8302 17231 266,063 ug 3.12

1925 7265 18827 280,965 39 2.59
26 5872 15231 286,370 37 2.05
27 5135 16211 271,329 32 1,89
28 3696 20233 276,129 18 1,34
29 2602 22694 208,755 11 .97

1930 3702 15193 229,645 oL 1.61
31 3792 1733 167,787 L9 2.26
32 6138 4953 128,799 124 4,77
3 6982 g3u2 146,393 g4 477
3 5743 9606 168,955 60 3.40

1935 5053 9077 189, 8 o 56 2.66
36 5940 12583 23 47 2.58
37 3851 12100 8 651 32 1,55
38 6076 8242 208,000 T4 2,92
39 5567 10187 216.801 55 2.57

1940 5678 11117 230,432 51 2,46
I} 6592 18174 298,350 36 2.21
4o 9208 27366 90,905 34 2.36
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