


Table 8. Cost of ownership per acre per year for three different tractor sizes

Acres $11,500 tractor® $8,500 tractor® $6,000 tractor®
125-140 h.p. 90-100 h.p. 65-75 h.p.
200 $7.53 $5.56 $3.93
400 3.76 2.78 1.96
600 2.51 1.85 1.31
800 1.88 1.39 .98
1000 1.50 1.11 .79
1200 1.25 .93 .65
1400 1.08 .79 .56
1600 .94 .70 .49
1800 .84 .62 iy
2000 ' .75 .56 .39

351,505, Ps1,112, ©878s.
Yearly costs taken from Table 5.

LG



Table 9. Average plow costs for three different

acreage ranges in Juab County

Range Number Acreage Plow Cost - Age
of farms cost per acre
1000-2600 5 1,871 1,570 .84 11.4
501-1000 11 729 870 1.19 10.8
100-500 ' 8 302 1,008 3.34 7.6

8¢
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farms was $1,009 as compared with $890 for the medium and $1500 for

the larger farms.

Combines

All of the farmers in the survey do not own combines. Only 64
percent, orAlB out of 25 own a combine. The investment per harvested
acre on the larger acreages is $10.01 as compared with $13.64 on the
medium acreage and $12.92 on the smaller acreage. The purchase of
used combines cut the investment per acre as‘shown by the cost per
acre of all combines using the original new purchase price. This makes
an average of $14.36 investment per acre harvested. The used combines
grouped together show an investment of $10.25 for a low average acre-
age of 240 acres. The combines purqhased new cut an average of 526
acres per year and have an investment of $12.51 per acre. Custom
acreage helps to decrease the investment per acre. An average of 22
percent of the acres cut is custom cut. Table 10 shows the date on
average investment per acre.

The average yearly cost of the new and used combines was deter-
mined and shown in Table 11. To determine the depreciation on the new
combines, the average age was calculated at the time of purchase and
the remgining life to 15 years was divided into the purchase price.
The average age at time of purchase was 6.5 leaving a figure of 8.5 to
use for a depreciation basis. Repairs were calculated on a basis of
3.4 percent of the original cost. This figure is taken from Jarrett
(16). Interest was calculated on the basis of 5 percent on the aver-
age investment ;nd the taxes on the basis of current rates in Juab

County. Using this basis of determining costs, the used combines cost



Table 10. Summary of averages of self-propelled combines in Juab County
. e ——— e

Number Original Average Average Average  Average Average
Description -of cost age acres acres .percent investment
combines harvested custom custom per acre

harvested harvested harvested

Farm size
1001-2600 4 $7,025 9.0 702 188 27 $10.01
Farm size .

501-1000 9 S,44y 12.0 399 T4 19 13.64
Farm size

100-500 3 2,533 14,7 196 43 22 12.92
Original cost
all combines ' 16 6,275 11.8 437 37 22 14.36
Combines
purchased new 11 6,582 10.9 526 114 22 12.51
Combines
purchased used 5 2,460 13.6 240 60 25 10.25

0€



Table 11. Average yearly costs of sixteen combines in Juab County

Description Number Average Average Average Average Average Total Average
years of depre- repairs interest  taxes cost per
life ciation acre cut
remaining

Used purchases 5 8.5 $289 $190 $190 $20 $561 $2.34

New purchases 11 15.0 439 224 165 43 871 1.98

T€
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$2.34 per acre cut as against $1.98 per acre for the new machines.

The cost of ownership of the two new self-propelled combines was
calculated and shown in Table 12, This information gives a comparison
on new costs with those listed from data gathered. The cost per acre
can be determined by dividing the acres to be harvested into the cost
of each combine. Both 10-year and 15-year figures were used for depre-
ciation life in order to make a comparison.

The life of a combine can vary with the acreage cut and the oper-
ator who runs the equipment, A good operator can lengthen the life of
the machine by proper lubrication and maintenance. Even though the
years of life can be shortened by a longer period of use each year,
combines will last a long time if repairs are made when needed. The
combine, in the survey, that cuts the most acreage has cut more than
6,000 acres in the first five years of life. The next most used
combine has run for 12 years. The combine cut over 1,500 acres the
first year it was used and is currently cutting an average of 800
acres yearly. The life of this machine is not certain, but it may
last for 20 years. Of the 1§ combines shown in the survey, five have
been used for 20 years or more. All five have been on low acreage use
in recent years.

The present prices are considerably higher than the average
prices paid for new machines by the farmers surveyed. The comparable
figures are $871 yearly costs for older combines as against $1,387 for

a new machine purchased in 1969.

Grain drills

Only 12 farms reporting had information related to the purchase



Table 12. Comparative cost of ownership of two self-propelled combines

- Cost Scrap Life Depreciation Taxes Repairs Interest Total
value years
$ 8,500 $u25 15 $538 $63 $289 $213 $1,103
8,500 425 10 808 77 289 213 1,387
10,500 525 15 665 72 357 525 1,619
10,500 525 10 9398 96 357 525 1,976

ee
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price of grain drills. The average acreage planted was 38l acres with
an average investment of $1,210 per unit or $3.18 invested per acre.
The lowest investment figure was $.82 per acre and the highest $26.u7.
Calculating an average cost per acre for all drills, the depre-
ciation was based on 15 years using 5 percent scrap value, making a
balance of $1,160. This makes $77 depreciation, taxes $7, interest $3,

and repairs $38 for a total of $215 or a cost of $.56 per acre planted.

Average yearly costs

In order to give an account of cost per acre for annual use, the
machinery was calculated in three farm size categories. Table 13 shows
the costs for the major horsepower tractors. Evep though the annual
average cost for the group of larger farms is $1,116 as compared with
8600 for the group of smaller farms, the cost per acre is only $.60
on the larger farms as compared with $219 on the smaller farms.

Figures for plows, as shown in Table 14, indicate that the cost
varies from $.14 to $.55 per acre. The total investment per unit is
higher on the smaller acreage group than on the medium acreage group.

Yearly expenses for grain drills are at least doubled as the unit
gets smaller. The lowest cost is $.07 per acre, the medium cost is
$.22 and the highest $.44. The data are found in Table 15.

The average cost per acre harvested for combines, as shown in
Table 16, is $1.30 on the largest units, $1.88 on the medium units,
and $2.14 on the smallest units. These figures are similar to the
ones found b& Fehr and Stevens in their study in Wyoming. Their
costs were an average of $1.98 per acre for 331 acres harvested per

combine.



Table 13. Average yearly expenses and cost per acre for major tractors reported in Juab County

P ———

Range Number Average Average Average Average Average Total Average
in acres of farms acres taxes  depreciation interest repairs cost
per acre
1001-2600 5 1,871 $63 $5u1 $213 $299 $1,116 $ .60
501-1000 11 729 51 437 173 242 903 1.24

100-500 9 302 37 320 126 177 660 2.19

Table 1l4. Average yearly expenses and cost per acre for plows reported in Juab County

—— e e

Range Number Average Average  Average Average Average Total Average
in acres of farms  acreage depre- interest taxes repairs cost
ciation ' per acre
1001-2600 5 1,871 $99 $39 $11 $110 $259 $.14
501~100 11 729 55 22 6 61 1hh .20

100-500 9 302 64 25 7 71 167 .55

S€



Table 15. Average yearly expenses and cost per acre for grain drills reported in Juab County

s ——— rovapm— —epnm—
e et —————

Range Number Average  Average Average Average Average Total Average
in acres of drills acreage depre- interest taxes repairs cost
ciation per acre
1001-2600 4 1,871 §72 $28 $ 8 $17 $125 $.07
501-1000 5 729 92 36 11 22 161 .22
100-500 3 302 75 30 9 18 132 L4

Table 16. Average yearly expenses and cost per acre for combines reported in Juab County

Range Number  Average Average Average Average Average Total Average
in acres of farms acres depre- interest  taxes repairs cost
harvested ciation per acre
harvested
1001~2600 4 702 Suu5 $176 $52 $239 $912 $1.30
501-1000 9 399 345 136 L8 220 749 1.88
100-560 3 196 160 63 35 161 419 2.14

9¢
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The average yearly costs per acre of grain was determined on each
of the four types of machinery. Figures are shown in Table 17. As
would be expected, the costs are much greater on the smallest unit.
The table does not allow for the use of the tractors on other crops.
It was found that the other crop use for the smallest acreage unit was
34 percent, the medium unit 30 percent, and the largest acreage unit
was 3 percent. The total corrected figures of $10.99, $5.66, and
$3.25 are shown in the notes to the table as proof that increased
acreage definitely cuts the costs of machinery on the farms surveyed.

The estimated time as shown in Table 18 was calculated on the
basis of a 100 horsepower tractor ability and using the fraction of the
100 horsepower unit for the average horsepower in each acreage range.
The information was used to give the basis for giving costs per hour
for machinery and labor. Using the total hours on the table and
dividing by the acreage, the hours per acre of grain produced is 2
hours on the smallest acreage, 1.79 on the medium acreage, and 1.49
on the largest acreage. This is a reduction of 25.5 percent in labor
costs between the top and bottom which is a significant reduction.

Total cost of machinery, fuel, and labor are shown in Table 19.
Fuel costs are on the basis of .044 gallon per horsepower hour as
taken from Jarrett (16) and $.16 per gallon. These were totaled and
divided by the acres of grain produced to give the total cost per acre
of grain. The largest acreage unit cost $7.13 per acre, the medium
acreage unit $10.25, and the smallest acreage unit $16.27. This means
that for the total cost, the largest unit will produce an acre of
wheat for 44 percent of the cost of the smallest unit and 70 percent

of the cost of the medium unit.



Table 17.

Average yearly machinery costs per acre of grain produced on farms reported in Juab
County

- e —TE—————————————————————
— e ————————————————————— —

Range Average Average Average Average Average Average
in acres acres tractor cost plow cost combine cost drill cost total cost
of grain per acre per acre per acre per acre per acre
1001-2600 769 $1.45 $ .34 $1.30 $ .16 $ 3.25
501-1000 248 3.64 .58 1.88 .65 6.75
100-500 83 7.95 2.01 2.14 1.59 13.69

Note: This table does not allow for the use of the tractors for hay production. Assuming that the
tractor is used equal time for the hay, the following figures should be used:

1.

2.

Smallest acreage, 34 percent use for hay, reduced tractor costs to $5.25, and total costs
to $10.99.

Medium acreage, 30 percent use for hay, reducing tractor costs to $2.55 for a total of
$5.66.

Largest acreage, 3 percent use for hay, reducing tractor costs to $1.41 for a total of
$3.21.

8¢



Table 18,

Estimated hours for specific operations on farms reported in Juab County

Range . Number Number of Hours for Hours Hours Total Hours to Total
in acres of farms  tractors 2 plowings to weed to drill tractor combine hours
used of fallow fallow grain hours grain
one time
1001-2600 5 7 555 235 167 957 192 1,149
501-1000 11 13 255 96 61 382 62 hyL
100-500 9 10 84 35 26 145 21 166

Note: Figures are based on 5 acres plowed per hour for 100 h.p., 6 acres weeded, and 6 acres
drilled. Combining was figured at 4 acres per hour.

Table 19. Summary of costs per acre of grain for specific operations, fuel, and labor on farms
reported in Juab County
Range Acres of Machinery Tractor Combine Labor Total cost
in acres grain costs . fuel fuel costs per acre
per acre per acre per acre per acre of grain
1001-2600 769 $ 3.21 $ .67 $.26 $2.99 $ 7.13
501-100 248 5.66 .75 .26 3.58 10.25
100-500 83 10.99 1.02 .26 4.00 16.27

6€
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Comparison with alternatives

The difference in the costs per acre are compared with alterna-
tives in Table 20. The costs with and without labor are included.
The cooperative equipment is on the basis of a new 100 horsepower
tractor, costing $9,000, assumed to perform the same operations as the
survey tractors. Total time was figured and divided into the annual
cost in order to get the cost per hour. The acreage assumed for the
cooperative tractor and equipment is 1,800 acres with 1,200 being
fallow and 600 grain.

The rental tractor is a 94 horsepower tractor with one unit of
equipment. Rental costs are $6.00 per hour without labor and $8.00
per hour with labor. The rental combine is a 1l4-foot combine of the
size listed in the survey. TFuel and all expenses with and without
labor are included.

Custom rates are based on the accepted fee for Juab County.
There is some variation according to the conditions, but the listed
figures are used most of the time.

Labor is calculated on the basis of $2.00 per hour for each
bperation. As the size of equipment goes up, the cost per acre for
labor goes down. The difference between the low of $.40 per acre and
the high of $.74 per acre is in favor of a large horsepower tractor
where acreage warrants it. This could cut labor costs by 46 percent
for the plowing operation.

The lowest total cost per acre for the four operations was $3.06
without labor and $4.95 with labor for the largest acreage group. The
cooperative equipment purchased today will increase costs over equip-

ment purchased in past years. Total costs for the cooperative unit



Table 20. Comparison of data and alternatives on a cost per acre basis

Range c Range a Range e Cooperativef Rental Custom
_1001-2600 501-1000 100-500 equipment equipment hiring
a b a b a b a b a b
Plow $ .55 $1.06 $ .79 $1.36 $2.00 $2.74 $ .54 $ .oy $1.28 $1.71 $2.50
Weed® 42 .86 .65 1.15 1.52 2.15 LUl T4 1.07 1.43 1.50
Drill .53 .97 1.24 1.74 2.65 3.28 .76 1.09 1.07 1.43 1.50
Combine 1.56 2.06 2.14 2.64 2.40 2.90 2.10 2.60 2.50 3.00 4.00

*Figures were not available from farmers. The figures used are for a new unit, weeder.

Note: a. These figures are cost of machinery and fuel per acre only.
b. These figures include labor with cost of machinery and fuel per acre.
c. Average acres, 1,871
d. Average acres, 729
e. Average acres, 302
f. The costs were figured on a basis of 1,800 acres.

Th
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was only 49 percent of the cost of the smallest unit. Custom hiring

would be less than the cost of the smallest acreage unit.

Variables

The total costs or individual costs listed cannot be the only
basis to make conclusiens. The type of land area and working condi-
tions may limit the use of fast and large equipment. The depth of
plowing can greatly vary the amount of work accomplished. Sampson et
al. (24) found than eight-inch plowing gave 8 percent higher yields
than five inch plowing. The increased yield may not be enough to
offset the difference in the cost of plowing.

The time of plowing and weather conditions can also influence the
work done. In 1967 many acres were too wet to plow until late in
May and the land was dry before it could all be plowed. Sampson et al.
(24) also found that the yields were not reduced if plowed within two
weeks of the time the plow would scour. Plowing beyond these periods
greatly reduced yields. The plowing could be planned so that some of
the land could be plowed in the fall, thus leaving a longer period
before cultivating in the spring. Some farmers shallow plow in the
fall to increase germination of rye and other weeds. A later period
for deep spring plowing is then allowed before the moisture is gone.

Custom work, cooperative ownership and machinery rental would be
limited by the area provided. Some farmers are somewhat isolated but
they may have success by using the alternatives for some equipment.
Modern equipment with faster road speeds, and hydraulic controls help
to eliminate the disadvantage of iselation.

The effect that machinery may have on yields cannot be readily
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determined but it cannot be eliminated as a factor to consider. The
information on yields from the farmers was not secured. Information
from the United States Agriculture Stabilization and Conservation
Service (ASCS) (25) was available however. There are 307 established
wheat yields in all of Juab County with an average yield of 26 bushels
per acre on a total of 17,939.5 acres of allotment for the 1969 year.

A breakdown of yields shows that there are 194 non-irrigated farms
with a total of 14,828.7 acres of allotment averaging 21.79 bushels
per acre. The range is from 14 to 29 bushels to the acre. Thirty- -
four farms have a blended yield, or a combination of irrigated and dry-
land acres acres, averaging 31.79 bushels to the acre on 2,083 acres
of allotment. The range is from 30 to 41 bushels to the acre.
Seventy-nine farms are listed as irrigated with an average yield of
52.36 and an allotment of 1,027.8 acres. The yield range is from 42
to 72 bushels to the acre.

The yields on the three acreage groups surveyed are 22.24 on the
largest acreage groups, 24.97 on the medium acreage group, and 28.19 on
the smallest acreage group. Apparently several of the surveyed farms
have a water right that is used in some years. The medium size farms
have two out of eleven blended yiélds and the smallest units have
three out of nine blended yields. Without including the blended units,
the medium units averaged 23.78 bushels per acre and the smallest units
averaged 24,15 bushels per acre. The higher yields on the small units
may be due to better farming because of more horsepower and machinery
per acre, but it may also be because of the location of the land. The
largest single farm surveyed had the lowest yield per acre, 20 bushels,

but it is located in a low yield area. The lowest yield in a small
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farm unit was 20 bushels per acre and it is also located in the low
yield area. Yields are closely related to the area where the farm is
located. In the heart of the main dry-farm area the ASCSFyields listed
for the farms surveyed varies from 24 to 26 bushels per acre. The
highest yield for the strictly dry-farm acreage was 28 bushels per

acre.

Conclusions

The data are conclugive that the larger the acreage covered with:
machinery, the greater the number of hours of use, and the use of
larger equipmegt all cut down the cost per acre of production. Labor
costs alone can be cut more than 50 percent by the use of larger equip-
ment. Small equipment on small farms does not seem to be the answer
because of increased fuel and labor costs. Sixty-seven percent of the
farmers in the group of small farms farm full time or at least 44 hours
a week. Most of the farmers in the group of small farms run cattle.
Some of the farmers in the group of large farms also run cattle.

Further studies may be helpful but from the data found in the
Review of Literature it appears that the economic trend is in the
direction of larger farms and larger equipment.’ A study could be made
to see what the acreage limit would be for the larger equipment sizes.
A study on actual yields may also be helpful.

Where costs per acre can be reduced to approximately 33 percent
by increased acreage, it would justify each farmer to secure help from
some reliable source to assist him in figuring alternatives on his
particular unit. A group of farmers may profit by figuring their units

together and owning machinery under a cooperative basis. There has
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been some success in cooperative ownership in the past. Custom oper-
ation is being used on many farms and may solve some of the problems.
Twenty-two percent of the grain harvested by the combines owned by
those in the survey is custom harvested. Rental equipment is starting
to show promise.

There can be no choice that is best for every farm. Each farmer
has a situation that is different from other farmers. Many variables
such as location of land, type of soil, weather conditions, etc. can
influence the decision made by a farmer. There doesn't seem to be
enough difference in yield to say that one system is better than
another. Total net income is the most important item to consider and -
if prodqction is enough to offset the alternatives a farmer is better
off. It must be remembered that many farmers admittedly have chosen
that occupation for the enjoyment derived and pride of ownership.

Many decisions are made with that in mind.
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SUMMARY

The survey was taken from farmers who live in Juab County, Utah,
and farm more than 100 acres of land that is predominantly dry-land.
Twenty-five farmers or 75 percent of those in the above category were
interviewed by the author.

The data show that 64 percent of the farmers farm full time or at
least 44 hours per week. Sixty-two percent felt that they could farm
more acres with present equipment if experienced labor could be hired.
Sixty-eight percent plan to purchase new equipment within 3 years and
94 percent said they would hire more done if they could get it done at
an optimum time. Only 25 percent felt that they could get custom -
operators at an optimﬁm time although an additional 35 percent felt that
it is available at an acceptable time. Fifty-two percent indicated
interest in cooperative ownership with someone else.

The major crop produced is wheat and 36 percent of the land pro-
duces grain that is mostly wheat. Government allotments limit the
wheat acreage to about one-third of the cropland. Hay or pasture is
produced on 10 percent of the land. Fifty-four percent of the land is
in summer fallow with about 18 percent being in fallow two years
before planting.

The farms were grouped into three groups according to acreage.
The smallest acreage is from 100 to 500 acres, with nine farms. The
medium group is 501 to 1,000 acres, with 11 farms. The largest group
is 1,001 acres and above, with five farms. The average acreages were

302, 729, and 1,871 acres, respectively.
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Investment per acre for four machines on the largest acreage unit
is: major tractor, $2.83; plow, $.84; grain drill, $.60; and combine,
$3.75 for a total of $8.02. Investment per acre on the medium acreage
unit is: tractor, $8.15; plow, $1.19; grain drill, $1.99; and combine,
$7.47 for a total of $18.80. Investment per acre for the smallest
acreage unit is: tractor, $13.28; plow, $3.34; grain drill, $3.92; and
combine, $8.39 for a total of $28.93. The medium unit has 65 percent
as much investment per acre as the smallest unit and the largest unit
has 28 percent. The largest unit has 43 percent as much investment
per acre as the medium unit.

Total yearly ownership costs for the four pieces of machinery is
as follows: largest acreage unit, $1.30 per acre; medium unit, $2.69
per acre; and smallest unit, $4.57 per acre. Percentage relationship
is very similar to ownership costs. The cost per acre for the medium
unit is 59 percent of the cost for the smallest unit. The largest
unit is 28 percent of the cost of the smallest unit and 49 percent of
the cost of the medium unit.

Costs per acre were also calculated on the basis of acres of
grain produced. The largest acreage group showed a machinery cost of
$3.21; tractor fuel, $.67; combine fuel, $.26; and labor costs, $2.99;
for a total of $7.13. The medium sized group had machinery costs of
$5.66; tractor fuel, $.75; combine fuel, $.26; and labor costs, $3.58;
for a total of $10.25. The smallest acreage group had machinery costs
of $10.99; tractor fuel, $1.02; combine fuel, $.26; and labor costs of
$4.00; for a total of $16.99. The medium sized acreage group produces
an acre of grain for 60 percent of the cost of the smallest group.

The largest acreage group produces an acre for 33 percent of the cost
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of the smallest group and 55 percent of the cost of the medium group.

The variation in costs is so great that other alternatives were
calculated in order to see if the two smaller acreage groups could find
a way to cut costs. The costs were calculated for cooperative owned
equipment farming 1,800 acres with 600 acres in crops. Rental units
were calculated at the rate of $8.00 per hour for tractor and equip-
ment and $12.00 per hour for combine. Custom rates were calculated on
the basis of $2.50 an acre for plowing, $1.50 per acre for weeding and
drilling, and $4.00 per acre for combining.

On the basis of the above, the total costs per acre for four
operations including labor at the rate of $2.00 per hour are as fol-
lows: the large acreage unit where the equipment was owned was $4.95
per acre. When cooperative equipment was calculated on the basis of
1,800 acres the cost per acre was $5.37. The medium sized farms where
the equipment was owned cost $6.89 per acre. Rental equipment cost
$7.57 per acre regardless of the size of farm and custom hiring cost
$9.50. The smallest farms where the equipment was owned cost $11.07
per acre.

Many variables such as location of land, type of land, plowing
depth, crop yield, etc. may enter into the cost per acre. The data
are conclusive, however, that the costs per acre are less as the
acreage increases. There is also a definite possibility that farmers

can use other alternatives to decrease the machinery costs per acre.
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Name Address

Acres in farm Acres cultivated

Land use Acres Land use Acres

l. Yes No Do you farm full time or at least 44 hours a week?

2. Yes No Could you adequately farm more acres with your
present available time?

3. Yes No Could you farm more acres if you could hire experi-

enced labor?

4, Yes No Time permitting, could you farm more acres with
your equipment?
5. Yes No Do you plan on expanding within the next 3 years?
6. Yes No Have you expanded in the last 3 years?
7. Yes No Do you plan on replacing any of your equipment with-
in the next 3 years?
8. Yes No Will you buy larger equipment when you buy?
9. Yes No Do you lend your equipment?
10. Yes No Do you borrow any equipment?
11. Yes No Do you hire any work done by custom operators?
12. Yes No Would you hire more if it were available at optimum
time?
13. Which of the following best describes the time custom work is
available?
a. Optimum time b. Acceptable time c. Undesirable time _

14, Yes No Have you ever owned any equipment in cooperation
with anyone else?

15. Yes No If so, did each individual operate the eguipment
on his own farm?
16. Yes No Did one individual operate the equipment?

17. Would you consider owning equipment with someone else under any of
following conditions? If so, answer the next three.
a. One individual be in charge with several pecple operating
the machine.
b. Each individual operate the machine on his own farm.
c. One individual only to operate the machine.
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