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The Economics of owning versus Hiring Farm Machinery:

The Case of the Wheel Tractor

by Gayle S. Willett and Robert N. Penland*

Traditionally, farmers have owned
most of their machinery. In recent
years, however, an increasing number
of farmers have been looking closer
at such nonownership alternatives
as leasing, renting, and custom hiring.
Several economic developments are
responsible for this greater interest.
Perhaps the most important are:
(1) rising capital investments needed
to own machinery, ( 2) heavy capital
demands in other areas of the farm
business, and ( 3) a high rate of ma-
chinery obsolescence. Machinery deal-
ers have generally increased their in-
ventories of leased and rented machin-
ery in response to a growing farmer
demand for hired machinery. Conse-
quently, Arizona farmers today com-
monly have several alternatives to
consider in acquiring essential ma-
chinery services.

In recognition that an accurate
comparison of lease, lease -buy, rent,
custom hire, and purchase deals can
be difficult, a study was conducted
to develop information helpful to
farmers in making sound economic
machinery control decisions. This ar-
ticle will briefly review the major
economic considerations in selecting
the best machinery control alterna-
tive. In addition, an analysis of four
control alternatives for a 100 horse-
power wheel tractor will be presented.
The analysis is based on summer, 1973
surveys of several Arizona machinery
dealers and major agricultural lending
institutions.

Basic Economic Considerations
Some confusion can be avoided by

clarifying the difference between ma-
chinery leasing and renting. A lease
is an agreement between the lessor
(e.g., machinery dealer) and the
lessee ( farmer ), whereby the lessee
in exchange for payment of a fee to
the lessor, obtains the right of ma-
chinery possession for a period ex-
ceeding one year. The lessor retains
ownership rights throughout this
period. A rental arrangement differs
only in the length of time the lessee
has possession, i.e., renting implies
less than one year of lessee possession.
In other words, leasing and renting
are long and short term arrangements,
respectively.

One of the basic differences be-
tween ownership and nonownership
alternatives lies with how control is
financed. Machinery purchased with-
out the use of credit involves an im-
mediate cash outlay by the farmer
equalling the negotiated machinery
price. In contrast, lease, rental, and
custom hire fees will be spread over
the entire period for which machinery
services are acquired. It follows that
the initial cash outflow for machinery
purchased without the use of credit
will exceed that associated with the
nonownership alternatives. A similar
conclusion may apply for credit pur-
*Respectively, Assistant Professor, Depart-
ment of Agricultural Economics, University
of Arizona, and Farm Manager, Nortrust
Farm Management, Inc., Chicago, Illinois
(formerly Research Assistant, Department
of Agricultural Economics, University of Ari-
zona).

chases, depending on the terms of the
loan and the length of the ownership
period. The lower intial capital out-
flows often inherent with hiring ma-
chinery gives these alternatives a
financing advantage the extent
of which depends on the profitability
of the use to which the freed capital
is diverted.

Since there is normally a closer
parallel between machine use and
cash outflows with leased, rented, and
custom hired machinery, additional
financing is obtained by use of these
alternatives. Accordingly, farmers un-
able to purchase machinery because
of inadequate equity capital to either
buy machinery outright or make the
necessary down payment, may be able
to pay the smaller, initial machine
hire fees, thus obtaining machinery
previously unavailable. Subsequent
fees can then be financed directly out
of the returns generated by the ma-
chinery.

Additional financing, however, will
likely be forthcoming only at a greater
cost. Contained in machine hire fees
will be a finance charge reflecting the
amount of capital the lessee is using
( i.e., the machinery) and the greater
lessor risk associated with additional
financing. Therefore, it is quite possi-
ble that while the distribution of
cash outflows over time will be more
favorable with nonownership alterna-
tives, the absolute size of total cash
outflows will be larger than with a
credit or outright cash purchase.

Another important determinant of
the size of cash outflows is the extent
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Table 1. Projected cash flow for a credit purchase of a 100 horsepower, diesel, wheel tractor.

Date

Down Payment
or

Principal

Interest
at

9%% Depreciation Credit
Investment

Total
Tax Salvage

Credit* Value
After -Tax
Cash Cost**

January, 1974 $ 3,960.00 $3,960.00

January, 1975 3,080.00 $ 877.80 $1,692.90 $308.00 $1,130.62 $2,827.18

January, 1976 3,080.00 585.20 1,692.90 728.99 2,936.21

January, 1977 3,080.00 292.60 1,692.90 635.36 2,737.24

January, 1978 1,692.90 - 541.73 $6,428.00 -6,969.73

Total $13,200.00 $1,755.60 $6,771.60 $308.00 $3,036.70 $6,428.00 $5,490.90

*Equals .32 (marginal tax rate) times sum of tax deductible expenses (i.e., interest and depreciation) plus investment credit.
* *Equals down payment or principal plus interest minus total tax credit minus salvage value.

of machine use. Specifically, the costs
of rented and custom hired machinery
will increase with the size of the busi-
ness, since fees for these alternatives
are dependent on the amount of work
performed.

The equity interest an owner has
in his machinery will often represent
an advantage vis -a -vis hired alterna-
tives in that part of the investment is
recaptured when the machinery is sold
or traded. However, with those lease
arrangements where the lessor recog-
nizes a salvage value in determining
lease rates, the ownership equity in-
terest advantage is at least partially
offset.

Another possible difference be-
tween machinery control alternatives
lies with the size of the tax shield.
Purchased machinery must be depre-
ciated ( depreciation, of course, is a
tax deductible expense) . This con-
trasts with hired machinery in that
lease, rental, and custom hire fees are
deductible in their entirety for the
period in which the cost is incurred.
A possible exception may occur with
some lease -buy agreements. When a
farmer initially leases and then buys
a piece of machinery for a price that
appears to have been related to the

lease payments, the Internal Revenue
Service may interpret the deal as a
conditional sale. If interpreted as
such, the machinery must be depre-
ciated and lease payments are not
deductible.

Under current tax laws, investment
credit can be claimed on invest-
ments in new or used machinery with
a useful life of at least three years.
Therefore, most farmers will be en-
titled to investment credit when they
purchase machinery. Since lessors are
the legal owners of leased and rented
machinery, they are entitled to the
investment credit; however, they may
choose to pass the credit along to the
lessee.

In addition to comparing the size
of the tax shield, farmers should also
note differences in the distribution of
tax savings over time. The sooner a
tax saving is realized, the greater the
advantage since this money can be
invested at an earlier point in time.
Typically, lease payments will exceed
depreciation claims during the initial
phases of the machine's life, thus leas-
ing has a tax credit timing advantage
over ownership. However, this ad-
vantage can be diminished through
the use of accelerated depreciation on
owned machinery.

An Example Comparison of
Wheel Tractor Control

Alternatives
Survey data was used to construct

four alternatives for acquiring control
of a 100 horsepower, diesel, wheel
tractor over a four year period. An
analysis identifying the optimal alter-
native under different business situa-
tions is presented below. The control
alternatives to be analyzed are as
follows:

1. Credit Purchase
The tractor has a list price of

$13,200 and is financed with a 30
per cent down payment and a $9,240
loan. The principal is repaid in three,
equal annual installments. Accumu-
lated interest, calculated at a 9% per-
cent annual rate on the remaining
balance, is due with each principal
payment. It is anticipated that at the
end of four years the tractor will have
a salvage value of approximately
$6,428. Investment credit is claimed
for the year of purchase and straight
line depreciation is used.

2. Lease -Buy
Under this arrangement the tractor

will be leased for two years and
then purchased. Lease payments of

Table 2. Projected cash flow for lease -buy of a 100 horsepower, diesel, wheel tractor.

Date
Lease

Payment

Down Pay-
ment or
Principal

Interest
at

932% Depreciation

Total
Tax Salvage

Credit* Value
After -Tax
Cash Cost**

January, 1974
January, 1975
January, 1976
January, 1977
January, 1978
Total

$5,046.36
5,046.36

$10,092.72

$1,234.96
1,440.80
1,440.80

$4,116.56

$ 273.75
136.88

$ 410.63

$181.13
181.13

$362.26

$1,614.84
$1,614.84

145.56
- 383.99 * **

$3,375.24
$6,478.00
$6,428.00

$5,046.36
3,431.52
-379.88

1,568.99

- 4,466.33

$5,200.66

'Equals .32 ( marginal tax rate) times sum of tax deductible expenses (i.e., lease payments, interest, and depreciation).
"Equals lease payment, down payment, or principal plus interest minus total tax credit minus salvage value.

Equals depreciation recapture [.32 ($362.26)] plus capital gains liability x.16 ($6,428.00 - $4,116.56)] minus tax credit for deductible
interest and depreciation.
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Table 3. Projected cash flows for leased and rented 100 horsepower, diesel, wheel tractor.

Lease

Investment
Lease Credit

Date Payment

Total
Tax

Credit*

After -Tax
Cash
Cost*** Date

Rental
Payment

Rent*

Total After -Tax
Tax Cash

Credit** Cost***

January, 1974 $4,043.16 - - $ 4,043.16 1974 $ 3,300.00 - $3,300.00

January, 1975 4,043.16 $308.00 $1,601.81 2,441.35 1975 3,300.00 $1,056.00 2,244.00

January, 1976 4,043.16 - 1,293.81 2,749.35 1976 3,300.00 1,056.00 2,244.00

January, 1977 4,043.16 - 1,293.81 2,749.35 1977 3,300.00 1,056.00 2,244.00

January, 1978 1,293.81 -1,293.81 1978 - 1,056.00 - 1,056.00

Total $16,172.64 $308.00 $5,483.24 $10,689.40 Total $13,200.00 $4,224.00 $8,976.00

Assumes tractor is rented 5 months per year.
**Equals .32 (marginal tax rate) times lease and rental payments.

*"Equals lease or rent payment minus total tax credit.

$5,046.36 are due at the time of initial
possession and at the beginning of the
second year. Insurance, property
taxes, housing, and all operating costs
are the lessee's responsibility during
the lease period.

At the end of the second year the
tractor is purchased for $4,116.56. A
30 per cent down payment is made
and the remainder ( $2,881.60) is fi-
nanced at 91,A percent interest, calcu-
lated on the remaining balance. The
repayment schedule is set up so that
two, equal annual principal payments
( and accumulated interest) are made
at the end of year three and four. No
investment credit can be claimed and
depreciation is calculated on a straight
line basis. The salvage value is the
same as indicated for the credit pur-
chase.

3. Lease
If the tractor is leased, four annual

lease payments of $4,043.16 each must
be made. The first payment is de-
posited at the time of initial posses-
sion. Remaining installments are due
at the beginning of each of the three
remaining years. Investment credit is
passed through to the lessee. All oper-
ating expenses, insurance, property
taxes, and housing are paid for by the
lessee. The tractor is returned to the
lessor at the end of the fourth year.

4. Rent
The tractor can be rented on a

monthly basis for $660 per month.
Payments are due at the beginning
of each month. Rental periods of
three, five, and seven months will be
considered. The lessee is liable for all
operating expenses, property taxes, in-
surance, and housing.

The tractor control problem can be
solved by identifying the present
value of the after -tax cash costs for

each alternative and then selecting
the one with the lowest cost. To anal-
yze the problem in this manner, it is
necessary to first project all relevant
cash flows, including tax credits, over
time. Because of the time value of
money, the tax -adjusted cash costs
must then be discounted to obtain
their present values. Money realized

$13,000 or

12,000

11,000

10,000

9,000

8,000

7,000

6,000

5,000

4,000

or paid in future time periods has a
lower value than money realized or
paid today. The reason for this fact
is that by having money on hand,
one has the opportunity to immediate-
ly invest it in an alternative productive
use, thus realizing additional returns.
The premium given to current over

(Turn to page 15)

Rent (7 months)

Lease

Rent (5 months)
1

Credit purchase

Lease -buy

0

Rent (3 months)

5 10 15 20

Discount Rate (After -Tax Percent Return to Capital)

Figure 1. Present value of cash costs for a 100 horsepower, diesel, wheel
tractor; selected control alternatives, various discount rates, and a 32 percent
marginal tax rate.
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On July 8, 1972, the U.S. govern-
ment announced a three -year grain
sale agreement with the U.S.S.R. Dur-
ing the two months following this an-

nouncement, the U.S.S.R. purchased
400 million bushels of wheat, and the
average price U.S. farmers received
for wheat rose from $1.32 per bushel

Figure 1. Average annual retail bread price, farm value of wheat,
farm -to- retail margin for a one -pound loaf of white bread, U.S., 1947 -73.
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RETAIL BREAD PRICE.
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FARM VALUE OF WHEAT2

1!, i 1 1 I 1
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and

1See footnote 5, page 14, for definition of farm -to- retail margin.
2Gross farm value of wheat less allowance for by- products. Source: Forrest E. Scott and
Henry T. Badges, FARM -RETAIL SPREADS FOR FOOD PRODUCTS, Miscellaneous
Publication 741, Economic Research Service, U. S. Department of Agriculture, January,
1972, p. 135, and appropriate issues of Wheat Situation, U. S. Department of Agriculture.
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Small country elevators, left, and large
grain elevators, right, provide services of
collecting wheat at harvest time and con -
concentrating it in large elevators until
the grain is needed by millers. These are
some of the services that are required and
contribute to the price of a loaf of bread.

by C. Curtis Cable, Jr. and

Elmer L. Menzie

Prices
on July 15 to $1.51 on August 15. Be-
cause of this relatively large price in-
crease there was considerable specu-
lation that U.S. retail bread prices
would rise significantly. Many reports
circulated in late- summer 1972 rela-
tive to the causes for rising bread
prices, were based on a mixture of
fiction, emotions and some economic
facts.

An analysis of the historical rela-
tionship between wheat prices and
bread prices, published in Progressive
Agriculture in Arizona, September -
October, 1972,' revealed the follow-
ing: (1) the farm value of wheat used
in a one -pound loaf of white bread
remained fairly stable at about 21/2
cents from 1947 to 1971, (2) the re-
tail price for bread doubled during
this 25 -year period and ( 3) this in-
crease was necessary to cover cost
increases for non -wheat items re-
quired for making flour and for bak-
ing and distributing bread. The study
concluded ". . . the cost of wheat
has not been the major determinant
of retail bread prices for at least 25
years (1947 -71), and is becoming less
and less important ... wheat supplies,
stocks, exports and total disappear-
ance in the U.S. and worldwide -
along with government programs have

Marketing Specialist, Cooperative Exten-
sion Service, and Professor, Department of
Agricultural Economics, University of Ari-
zona.



been the major determinants of wheat
prices. An almost entirely different set
of factors have been major determi-
nants of retail bread and flour prices. "2

The price of wheat increased from
$1.51 in August, 1972, to more than
$5.50 per bushel in early 1974. During
the winter of 1973 -74 there were "re-
ports" that U.S. bread prices would
reach $1 per loaf, allegedly because of
a shortage of wheat. Again, as in 1972,
the question has arisen as to the justifi-
cation for bread price increases based
on higher wheat prices. This report
examines the price relationships in an
attempt to determine whether or not
the 1972 conclusions are still valid.

Wheat Prices Soared to
Record Highs

During the 25 years from July, 1947,
to July, 1972, the highest average
monthly farm price for wheat was
$2.81 per bushel in January, 1948, and
the lowest was $1.15 in July, 1969.
There was a downward trend in the
monthly average farm price of wheat
throughout this period. Month -to-
month price changes seldom exceeded
a few cents per bushel. The 19 -cent
July -to- August jump in 1972 was the
largest one -month price increase since
1947. The August, 1972, farm price
of $1.51 per bushel was the highest
since May, 1967.

The farm price of wheat continued
to rise during 1972 and averaged $2.37
per bushel in December. From Jan-
uary to February, 1973, the price fell
41 cents, then rose continuously to
$4.62 by September, 1973. Continued
strong U.S. and foreign demand, and

Figure 2. Average monthly retail bread price, farm value of wheat, and
farm -to- retail margin for one -pound loaf of white bread, U.S., July, 1972,
through March, 1974.
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1See Footnote 5, page 14, for definition of farm -to- retail margin.
2Gross Farm value of wheat less allowance for by- products. Source: Appropriate issue of
WHEAT SITUATION, U.S. Department of Agriculture, beginning November, 1972,
through May, 1974.
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Figure 3. Monthly marketing margins and values of ingredients for a one -pound loaf of wheat bread, U.S., July, 1972,
through March, 1974.
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transportation bottlenecks, were pri-
marily responsible for the rapid price
increases in the summer of 1973 that
set new records daily. The July -to-
August increase amounted to $1.98
per bushel, compared to the 19 -cent
increase a year earlier!

Prices receded slightly in October
and November, 1973, but strong
world demand and supply uncertain-
ties ignited another upward price
surge in the winter of 1973 -74. A new
record high of $5.52 per bushel was
established in February, 1974. This
was more than four times the July,
1972, price. From February, 1974,
prices began to decline and had
dropped to $3.52 by May.
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What Happened to
Bread Prices?

Given the rapidly changing prices
for wheat, how have bread prices
changed?

The average monthly price for a
one -pound loaf remained fairly stable
at 24.5 to 25 cents from July, 1972, to
January, 1973, ( Figure 2) .3 However,
from February, 1973, to June, 1974,
the retail price increased steadily to
34.7 cents, an increase of 22.2 cents
from 1947, or 178 percent.

Although the farm price of wheat
quadrupled from mid -July, 1972, to
mid -February, 1974, the retail price of

bread in February, 1974, was only
about one -third greater than in July,
1972. The fact that bread prices did
not increase in proportion to the in-
crease in farm wheat prices helps to
confirm the earlier conclusion that
cost or value of wheat is not a major
determinant of retail bread prices. If
cost of wheat was the major determi-
nant of retail bread prices, price for
a one -pound loaf conceivably could
have been expected to have quad-
rupled to approximately $1 by Feb-
ruary 1974!

Value of Wheat in a
Loaf of Bread

During the years 1947 -1972 the



value of wheat in a one -pound loaf
of bread fluctuated between 2.2 and
2.9 cents ( Figure 1 ) . This value figure
represents costs and profits realized
by farmers for growing and harvest-
ing wheat and delivering it to local
country grain elevators.4 This stable
value of wheat combined with an
increasing price for bread resulted
in a declining relationship between
value of wheat and price of bread.
The 1947 value of wheat in a pound
of bread was 23 percent of average
retail price, whereas in 1972 wheat
accounted for only 11 percent of re-
tail price of bread.

The year 1973 was different! As a
consequence of rising wheat prices,
farm value of wheat in a one -pound
loaf averaged 4.1 cents but still ac-
counted for less than 15 percent of the
average retail price.

By February, 1974, when the farm
wheat price reached record levels,
value of wheat in a pound of bread
reached a high of 6.9 cents ( Figure 2) .

However, even at this level, it ac-
counted for only 21 percent of the
retail bread price.

Sharp Increase in
Farm -to- Retail Margin

Farm -to- retail bread margin must
cover costs and profits for all non -
wheat ingredients, plus costs and
profits involved in processing, pack-
aging, wholesaling and retailing ( Fig-
ures 1 & 2) .5 In 1947 the margin was
9.6 cents for a one -pound loaf of
bread, or 77 percent of the price con-
sumers paid for bread. By 1972 this
margin had risen to 21.9 cents or 89
percent of the retail bread price. From
April through September, 1973, the
margin fluctuated between 22.3 and
23.9 cents, but, by November and
December it rose to more than 26
cents. It declined slightly in January
and February, 1974, and then rose to
30.2 cents by June, 1974.

Farm -to- retail margin for a one -
pound loaf rose 8.2 cents in the 24
months from July, 1972, through
June, 1974. For the same period in-
crease in farm value of wheat was 1.9
cents, for a total increase of 10.1 cents
in retail bread price paid by consum-
ers.

The significance of effect of farm -
to- retail margin on retail price for
bread, as compared to effect of value
of wheat, is evident. Note the fol-
lowing:

1. Difference between highest and lowest
levels of cost of wheat in a one -pound
loaf of bread, between 1947 and June,
1974, was 4.7 cents.
2. Highest cost of wheat was just under
7 cents for a one -pound loaf in February,
1974.
3. Farm to retail margin increased from
less than 10 cents for a pound loaf in
1947 to 30.2 cents by June, 1974.

4. Farm -to- retail margin for June, 1974,
by itself, exceeded the retail price of bread
9 months earlier.
5. If farmers received "zero price" for
wheat, the retail price would have risen
from 21.2 cents in January, 1973, to 30.2
cents by June, 1974 for a one -pound loaf
of bread.

(Turn to page 14)

Figure 4. Value of ingredients and cost of other input items for a one -pound
loaf of white bread, U.S., 1964 and 1972.
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FOODS, Technical Study No. 9, June, 1966, p. 52, and U. S. Department of Agriculture,
DEVELOPMENTS IN MARKETING SPREADS FOR AGRICULTURAL PRODUCTS
IN 1973, Economic Research Service, April, 1974, p. 26.
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If you think meat prices have been
high, just wait!

Good ( ?) news has it that they are
going to be even higher.

( I say "good" because I usually try
to find the good in all experiences.
Perhaps more of us will eat less and
lose those extra pounds, and we'll all
eat those less expensive, nutritious
things like liver ugh! )

Supply and demand set the price
for beef. Unlike manufactured prod-
ucts, beef prices fluctuate up and
down because supply and demand are
constantly changing, but effects are
not immediate because it takes three
full years from the time farmers and
ranchers decide to increase produc-
tion until more beef is available at the
market. Conversely, when consumers
buy less, there is no way to stop the
beef production line the product is
perishable and must be marketed
when ready.

Supplying beef is no accident. It
takes about two years from concep-
tion to consumption countless man-
agement decisions resulting in profits,
losses, successes, failures, huge invest-
ments, months of long hard work, and
possibly thousands of miles before a
steak or roast is finally cut, wrapped,
and ready at the grocery store.

To get an idea why beef prices can
mount, take a look at these figures:
It takes nine months of a cow's "room
and board" until a calf is born, six or
seven months with cow and calf on
pasture, plus 4,000 pounds of hay or
an equal amount of dry material or
browse, 70 pounds of protein, and
10,000 pounds of hay, silage, and
grass just to grow the calf to weaning
age of about 450 pounds. Then fol-
lows another four to six months in
the feetdlot, 3,200 pounds more of
grain, 400 pounds of protein supple-
ment, and 900 pounds of roughage
(hay, silage and pasture) before the
steer is feedlot finished at 1,000 to
1,050 pounds and sold to a packer.

A half -ton steer, on the average,
yields a 615 pound carcass. An addi-
tional 196 pounds of fat, bones, and
waste are lost ( this will vary between
30 -40% ) when the carcass is pro-
cessed into retail cuts, leaving only
an approximate 420 pounds of retail
beef cuts less than half the initial
weight. Retail prices for beef must
cover price paid the producer, cost of
processing, refrigeration, transporta-
tion, rent, taxes, and labor.

Well, armed with all this knowl-
edge, I embarked on a study to find
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Quantity is not Always
Economical!

by Judy Chemin Teuteberg*

out whether I could save money
( thereby making my husband deliri-
ously happy ) by buying beef by the
side. I wanted to compare buying the
side to buying the same quantity and
cuts directly from a supermarket bin
on a random day, maybe even having
some cuts on special. Of course, if one
were to buy certain cuts and stock up
when they're specialized, it would
throw this whole study to the wind,
but one must begin somewhere with
some limitations.

My family numbers four us two
adults and two well- behaved, well -
adjusted, wonderful kids ( I just had
to put that in! ) . Our son is an active
14- year -old with a voracious appetite,
and our daughter is a lovely 10 -year-
old who holds her own in the eating
department. Until rather recently our
food budget was rather stable owing
to prices and age of the children, but
seemingly overnight growth and ap-
petites skyrocketed, along with the
general trend of foodstuffs. And be-
cause we expect our family food bud-
get to be the greatest from now until
the children leave home ( an awful
thought! ! ) , we decided to consider
the feasibility of buying the beef por-
tion in large quantity.

A side of beef is half the carcass
and includes the forequarter and
hindquarter. The hindquarter yields
the most desirable steaks and roasts;
the forequarter contains relatively
less tender cuts.

In buying a side strictly to save
money, a yes answer is necessary to
the following questions:

1. Will the family eat not just the
steaks but all the various cuts?

2. Will the family be able to con-
sume all the meat within a
reasonable frozen -storage peri-
od, about six to twelve months?

3. Do we have enough freezer
space?

* Graduate student in School of Home Eco-
nomics. Appreciation is expressed for the in-
valuable and dedicated help given to the
author in preparation of this paper by For-
rest D. Dryden, Assistant Professor of Ani-
mal Science.

4. Are we prepared to lay out as
much as $350 cash?

5. Do we know a dealer of good
repute?

Usually, a side is sold by its "hang-
ing" weight its carcass or g r o s s
weight before cutting and trimming.
The net, or usable, weight will de-
pend on how much waste, fat, and
bone is cut away. As a general rule,
a typical USDA Choice beef carcass
should yield 25% steaks, 25% roasts,
25% ground beef and stew meat, and
25% waste.

Then, I found out about yield
grades! A very significant but little
known item. The amount of usable
meat in a carcass can be approxi-
mated by its yield grade, a U.S. De-
partment of Agriculture measure that
denotes the expected yield of closely
trimmed retail cuts from a carcass:

Yield Grade 1 = 75 % or more
retail cuts

Yield Grade 2 = 70% - 74%
Yield Grade 3 = 66% - 70%
Yield Grade 4 = 62% - 66%
Yield Grade 5 = 61 % or less

The lower the yield grade number,
the better the side in terms of usable
meat.

Meat wholesomeness and meat
quality are quite different matters,
and each of these attributes is offi-
cially rated in different ways. All
meat must be inspected for whole-
someness by either USDA or USDA -
certified state inspectors. Beef that is
wholesome is stamped with a passed -
inspection mark. Quality and /or yield
grading, on the other hand, is a
strictly voluntary service, paid for by
meat processors, that indicates the
meat's tenderness, juiciness, flavor,
and/or expected yield. Only meat that
has passed inspection may be given
the USDA uality or yield grad e,
which is indicated by the familiar
shield mark with USDA Prime,
Choice, Good, or a special yield mark,
respectively. Some meat dealers do
not use USDA grades. This does not
mean that their beef is of poor qual-
ity, but I must take their word that
the quality is equivalent. Both inspec-



TABLE 1. The following table compares what is obtainable in usable meat from a side of beef. The list is based on
on the standard variety and types of cuts, with 1/4 inch fat trim and 20% fat content ground beef. Yield grade percent-
ages show amount of each cut in a side of that yield grade. To get equivalent retail costs, multiply the number of pounds
in a side by its retail price per pound. To get the average price per pound of the side and the equivalent cuts at retail,
divide the total costs by the usable weight.

Yield Grades No. of Retail
Lbs. in Price Retail

1 2 3 4 5 Side X Per Lb. -= Cost
Cuts in a Side Waste 25.0% 28.0% 32.0% 36.0% 39.0% 96.00
Round Steak (Full -Cut Boneless) 11.5 11.1 10.5 9.9 9.4 31.5
Rump Roast (Boneless) 3.4 3.3 3.1 3.0 8.2 9.3
Porterhouse, T -bone, Club Steaks 4.9 4.9 4.9 4.8 4.8 14.7
Sirloin Strip Steak 8.5 8.2 7.9 7.6 7.3 23.7
Rib Roast (7" cut) 5.9 5.9 5.8 5.8 5.8 17.4
Blade Chuck Roast (Pot Roast) 9.2 8.9 8.5 8.1 7.7 25.5
Arm Chuck Roast (Boneless) 6.0 5.8 5.5 5.3 5.1 16.5
Ground Beef 12.4 11.5 10.6 9.6 8.7 31.8
Stew Meat 11.4 10.7 9.8 8.9 8.1 29.4
Brisket (Boneless, Rolled) 2.3 2.2 2.0 1.8 1.7 6.0
Flank Steak .5 .5 .5 .5 .5 1.5

lion and grade marks, as well as yield
marks, are made on the outside of the
carcass and may be eliminated as the
meat is trimmed, so these marks must
be seen before the carcass is cut.

Since the hanging weight price in-
cludes a certain percentage of waste,
the actual price per pound of usable
meat will have to be determined. To
do so, I divided the total price of the
side ( hanging weight times quoted
price per pound) by the weight of
usable meat as indicated by the yield
grade. (I used yield grade 3 for com-
putations.) Cutting, wrapping, and
freezing usually are included in the
quoted price about eight to ten
cents per pound. If they are extra,
these charges must be put into the
cost -per -pound calculation. ( see
table)

I consulted a local supermarket that
also sells beef by the side to get the
going price, which was 950 a pound.
(It was the same market from which
I took the over -the- counter price on
the before -mentioned table.)

Inasmuch as I do not already own
a free -standing freezer, I explored the
alternatives of purchasing a freezer or
renting a frozen food locker. Well, I
theoretically selected a freezer I con-
sidered to be adequate in fact, a
little bit more than adequate because
when one buys a freezer, it should be
able to also hold a few extra items.
However, the electrical rates to run
that freezer must be considered too,
in this day and age.

The rental of a frozen food locker is
another good alternative, but things
to consider here are : good advance
planning, lack of convenience, and

time and gasoline if there is any
available!) expended getting to and
from the locker.

Then, of course, if you don't happen
to have about $350 sitting about doing
nothing, you'll have to allow for some
financing with attendant charges.

So, I sat down, pencil in hand ( with
large erasure too since my mathe-
matical prowess leaves something to
be desired!) and began figuring.
NOW, are you ready for this? Yes,
there is a savings of $42 in buying a
side as opposed to buying the same
quantity from the bin. BUT, to pur-
chase beef in bulk, the storage of that
meat must be considered a part of the
cost. Assuming a home freezer having
an average life of eight years ( actu-
ally, a life expectancy of 10 years,
but eight years without any repair or
maintenance) , that cost amortized for
the year (a $250 freezer) equals about
$30. The cost of electricity to run the
freezer is a real $90 a year and
will probably go up. The cost of fi-
nancing the side and buying the
freezer initially and paying it back in
a year comes to about $35. ( And this
is a bargain because we get this re-
duced rate from a credit union.)

Therefore, here's what emerged:
$ 35.00 interest on $600 for one year

( financing freezer and side)
30.00-amortized freezer cost
90.00- additional electric bills for

one year

$155.00-COSTS
$155.00-costs

42.00- savings on one side in rela-
tion to bin price

X 1.89 = 59.54
X 1.89 = 17.58
X 2.19 = 32.19
X 1.79 = 42.42
X 1.67 = 29.06
X 1.09 = 27.80
X 1.69 = 27.89
X 1.19 = 37.84
X 1.39 = 40.57
X 1.59 = 9.54
X 1.79 = 2.69

303.3 Total $327.12 Total
207.3 Total Retail

Usable Meat $285.00 Cost
Side

$113.00 -NET COST to buy one side
in one year
Benefit: Capital investment

of a freezer with slightly
excess storage space

Of course, the second year I would
not be financing $250 for a freezer,
but I could conceivably finance $350
more for beef, would still have higher
electric bills, and would still have to
pro -rate $30 per year for the freezer.

Conclusion: THE ECONOMICS OF BUY-
ING A SIDE OF BEEF ARE PRIMARILY AF-
FECTED BY THE NUMBER OF PEOPLE IN
THE FAMILY AND THE BEEF -EATING HAB-
ITS OF THAT FAMILY. The freezer
( amortized) and electricity costs are
the same in one year. Not including
any financing charge makes the
break -even point come when about
three sides are turned over in one
year! (That's a lot of beef! )

Other factors to muddle over might
be: Could my Psyche stand laying out
a large sum of money or assuming in-
stallment paying? Would we eat more
just having all that food around?
Would I really keep track of what
meat is frozen and plan accordingly?
Would brownouts cause damage? And
would there be any real savings in
time for grocery shopping since I'd
still have to shop weekly for fresh
produce, staple s, and household
items?

My personal conclusion on whether
to buy a side or not to buy was
a resounding NO! How would it be
for you?
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Agricultural Use

of Pesticides

in Arizona

by G. W. Ware, C. H. Kreader, and Leon Moore'

The Department of Entomology,
through the Community Pesticides
Study (which was terminated by EPA
in November, 1973 ), has been keeping
pesticide sales and use in Arizona un-
der surveillance since 1965. The latest
tabulation has just been completed for
1973, and is presented in the accom-
panying table with comparable rec-
ords back through 1967.

These data were obtained from 17
major companies`* doing business in
Arizona. While the figures represent
in most instances purchases of mate-
rials by the companies rather than

sales, on a time scale the trends re-
flect realistically the use of pesticides,
since carryover inventories of different
items remain relatively low from one
growing season to the next. Of the
more than 135 separate agricultural
chemicals identified in the survey,

° Respectively, Professor and Head, Depart-
ment of Entomology, Assistant in Entomolo-
gy, and Extension Entomologist, University
of Arizona.

The authors wish to thank these com-
panies for their cooperation in making their
records available for use in the public in-
terest.

only 100 are listed, since the remain-
der were considered to be of minor
importance.

The decline of insecticide use from
8.4 million pounds in 1972 to 6.9 mil-
lion pounds in 1973 reflects the low
insect populations found in most
crops in 1973. Herbicides, on the other
hand, followed the growing national
trend, increasing from 0.82 million
pounds in 1972 to 1.3 million pounds
in 1973, the highest usage on record.
Fungicides, defoliants and desiccants

(Turn to page 16)

TABLE OF AGRICULTURAL USE OF PESTICIDES IN ARIZONA

ORGANOCHLORINE INSECTICIDES'
Insecticide

BHC
Chlordane
Chlorobenzilate
DDT
Dieldrin
Dilan
Endrin
Dicofol (Kelthane) 2
Perthane
Strobane
Endosulfan (Thiodan)
Toxaphene
Others

(All in 1,000 lbs. of Tech Material unless marked in gals.)

1967 1968
18.9 9.0
34.3 16.9

1.6 5.4
2,519.9 528.0

9.3 66.4
24.6 15.8
21.6 49.0
5.6 14.7
9.8 97.4

214.9 1,226.0
75.2 106.9

2,450.6 2,028.2
.6 1.0

5,386.9 4,164.7

1969
8.5

11.1
2.5
0.0

15.7
81.5
53.8
9.2

333.3
292.9
370.7

2,510.0
8.0

3,697.2

1970
.3

26.1
9.4

.7
28.6
38.7
18.0
10.2

126.8
397.4
128.2

1,932.6
0.0

2,717.0

1971
0.0

22.3
2.6
0.0

20.0
0.0

24.0
5.1

62.6
897.9
56.4

1,203.9
.6

2,295.4

1972
9.2

119.7
1.0
0.0

29.4
0.0

23.7
5.2

50.6
509.2
77.0

1,468.3
1.1

2,294.4

1973
0.0

170.9
4.0
0.0
5.9
0.0
1.0

20.3
31.4

363.9
92.8

973.1
1.2

1,664.5

I Limited to materials used in agriculture, however some of chlordane and dieldrin used in st ructural pest control are also included.
2 Proprietary names are in brackets when common names are either new or unfamiliar.
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ORGANOPHOSPHATE INSECTICIDES
Insecticide 1967 1968 1969 1970 1971 1972 1973

Monocrotophos (Azodrin) 528.7 264.0 195.8 124.8 114.2 197.1 114.8
Bid 16.5 65.5 58.6 38.9 11.2 12.7 14.1

Dimethoate (Cygon) 24.6 13.4 28.3 33.5 38.0 47.2 54.2
Dioxathion (Delnav) 6.3 8.4 6.4 12.0 1.8 14.6 14.8

Diazinon 17.6 30.8 28.2 62.4 36.9 72.6 70.6

Naled (Dibrom) 6.3 13.3 33.1 32.6 8.6 13.7 31.4
Disulfoton (Di- Syston) 31.7 56.4 91.2 73.0 96.7 81.1 89.2
Trichlorfon (Dylox) 65.5 173.4 99.8 40.9 7.0 16.1 8.5

Ethion - - - - 0.2 11.9 9.0
Azinphosmethyl (Guthion) 22.4 64.6 59.3 49.0 21.9 18.5 29.4
Malathion 199.5 118.3 94.0 59.0 56.6 79.0 403.1
Oxydemeton- methyl (MetaSystox -R) - - 0.1 03 1.3 5.0 5.8
Methamidophos (Monitor) - - - - - 48.9 13.3
Parathion, Ethyl 680.53 158.2 882.0 852.0 2,606.7 1,231.5 825.9
Parathion, Methyl - 1,167.2 985.1 1,121.2 1,780.3 2,052.4 1,500.5
Mevinphos (Phosdrin) 63.1 128.0 194.6 155.9 224.9 116.9 94.9
Phosphamidon 8.8 8.0 7.2 20.4 10.6 21.0 23.1
Demeton ( Systox) 3.0 5.0 4.5 22 2.2 0.7 2.4
Phorate (Thimet) 54.7 63.6 244.5 110.0 106.1 102.6 137.8
Others - - - - - - 48.0

1,729.2 2,338.1 3,012.6 2,787.9 5,125.2 4,143.5 3,490.8

CARBAMATE INSECTICIDES 1%7 1968 1969 1970 1971 1972 1973
Propoxur (Baygon) 0.3 1.5 1.1 1.9 2.7 0.5 0.8
Methomyl (Lannate) - - 2.2 73.0 125.4 122.9 148.9
Carbaryl (Sevin) 54.8 151.9 185.1 279.0 243.6 233.2 137.4
Aldicarb (Temik) - - - 4.1 21.4 41.5 26.5
Carbofuran (Furadan) - - - - - 0.3 12.7
Formetanate (Carzol) - - - - - 1.6
Chlordimeform (Galecron -Fundal) - - - - 58.7 160.9 258.2

55.1 153.4 188.4 358.0 451.8 559.3 586.1

MISCELLANEOUS INSECTICIDES1967 1968 1969 1970 1971 1972 1973
Cryolite 144.7 224.0 248.7 445.0 572.7 120.9 439.9
Bacillus thuringiensis 15.5 gal. 30.0 gal. 27.0 gal. 49.0 gal. 49.0 gal. 77.0 gal. 99.3 gal.
Sabadilla 13.5 gal. 9.6 gal. 14.7 gal. 72.0 gal. 6.7 gal. 24.3 gal. 2.3 gal.
Ryania - - - - 23.5 11.0 -
Sulfur - - - 325.0 641.6 1,148.6 620.0

FUNGICIDES 1967 1968 1969 1970 1971 1972 1973
Captan 32.7 13.5 9.1 7.6 6.9 7.0 15.9
Copper Sulfate - - - - - 40.0 0.0
Dicloran (Botran) - - - 4.5 1.2 5.4 6.0
Benomyl (Benlate) - - - - - 4.8 6.6
Folpet - - - 9.0 0.0 0.0 0.0
Daconil - - - - - 3.6 0.0
Maneb 1.6 15.9 27.1 45.2 14.5 36.0 37.3
PCNB 47.0 49.4 135.6 60.0 24.4 12.6 28.9
Metiram (Polyram) - 10.4 0.7 4.5 0.0 0.0 0.0
Zineb 17.3 36.8 85.0 47.0 9.0 33.5 30.1
Ziram - - - 1.8 0.0 0.0 0.0
Folpet (Phaltan) - - - - - 0.9 0.0

98.6 126.0 257.5 179.6 56.0 143.8 124.8

DEFOLIANTS AND DESICCANTS 1967 1968 1969 1970 1971 1972 1973
DEF 166.2 53.2 67.0 55.0 86.3 75.5 66.4
Folex 0.7 3.8 14.9 7.5 22.6 10.8 54.8
Sodium Chlorate 889.7 943.3 2,100.7 2,490.0 1,630.0 1,145.4 969.4
Magesium Chlorate - - - 125.0 12.4 16.5 0.0
Arsenic Acid (75 %) 13.4 83.8 101.6 130.0 61.5 63.7 64.3

1,070.0 1,084.1 2,284.2 2,807.5 1,812.8 1,311.9 1,154.9

FUMIGANTS 1967 1968 1969 1970 1971 1972 1973
Methyl bromide 0.3 10.8 3.4 22.4 9.2 6.9 9.4
Vapam 38.6 0.1 2.2 2.1 19.6 21.8 13.3
Dibromochloropropane (Nemagon) 160.8 181.0 122.2 372.0 128.2 191.5 162.3
Telone 453.5 757.0 1,205.7 883.8 408.2 623.6 186.0
D -D - - 42.2 86.0 152.0 165.0 148.3

653.2 948.9 1,375.7 1,366.3 717.2 1,008.8 519.3

3 Parathions combined.
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Second Look at Bread $
(From page 9)

On the basis of these data it is
clearly evident that the non -wheat in-
gredients plus costs and profits in-
volved in handling and milling wheat
and flour and in baking, wholesaling
and retailing bread are major determ-
inants of retail bread prices.

Baker -Wholesalers Take
Biggest Slice

For several years prior to 1973,
slightly more than half of the retail
price paid for bread went to baking -
wholesaling business firms. Typically,
these businesses bake, wrap, and dis-
tribute the bread to grocery stores and
other retail outlets. For performing
these services in 1964, they received
an average of 11.65 cents, or 56 per-
cent of retail price for a one -pound
loaf .6 By July, 1972, this baker- whole-
saler margin had risen to 14.3 cents,
or 58 percent of the retail price ( Fig-
ure 3) . The baker -wholesaler margin
increased to 18.7 cents by May, 1974,
and accounted for 55 percent of the
retail price.

Retailing has accounted for the sec-
ond largest portion of retail bread
price for several years. For 1964, 18
percent of the price paid by consumers
went to retailers, and in 1972 retailers
received 19 percent. For the period
July, 1972, to June, 1974, the amount
going to retailers increased from 4.4
cents to 6.2 cents. In September, 1973,
and in January and February, 1974,
retailing accounted for just slightly
less than the value of wheat ( Figure
3).

Baking, wholesaling and retailing
combined accounted for approximate-
ly three- fourths of the retail bread
price from 1964 through 1972. How-
ever, by June 1974 only about two -
thirds of the total retail price was
going to retailers and baker- whole-
salers.

Items such as milling, processing,
and other ingredients account for a
relatively small part of the retail price.
In July, 1972, the total of these serv-
ices and ingredients accounted for 13
percent of the retail price, or 3.3 cents.
By June, 1974, they amounted to 6.3
cents, or 18 percent of the retail price.

14

Labor Is Biggest Cost Item
in Bread

Non -farm labor costs, including
wages and fringe benefits, amounted
to 40 percent of retail price of a one -
pound loaf of bread in both 1964
and 1972. Total labor cost in 1964 was
8.2 cents ( Figure 4 ), 96 percent of
which was used in baking, wholesaling
and retailing functions. By 1972, labor
costs had risen to 9.8 cents.'

Total cost of a one -pound loaf in
1964, including the value of wheat and
all other ingredients was 19.6 cents,
leaving 1.1 cents for all non -farm, pre-
tax profits. This is approximately 5
percent of the retail price. By 1972,
costs had risen to 23.2 cents, and non-
farm profits amounted to 1.5 cents or
about 6 percent of the retail price.

It should be emphasized that this
profit must be shared by the retailer,
baker -wholesaler, flour miller, cen-
tral and country market grain dealers,
and suppliers of all non -wheat in-
gredients. In 1964 and again in 1972,
total non -farm profits were equivalent
to about one -half of the value of wheat
in a one -pound loaf.

Conclusions
Data summarized in this analysis

supports the earlier conclusion based
on the 1947 -1972 data that cost of
wheat was not a major determinant
of retail bread prices.

The situation changed appreciably
in 1973. The average retail price of
bread rose to 27.6 cents per pound,
which was 2.9 cents greater than for
1972. Higher farm prices for wheat
resulted in the value of wheat in a
one -pound loaf rising to 4.1 cents in
1973, or 1.3 cents more than for 1972.

This increase in the value of wheat
accounted for 45 percent of the 1972-
to -1973 increase in the average retail
bread price. The value of wheat in
the one pound loaf in 1973 accounted
for 15 percent of the retail price and
in February, 1974, it rose to 21 per-
cent.

Data for this period tends to in-
validate the 1972 conclusion that cost
of wheat was a small and declining
determinant of bread prices. However,

if it is argued that value of wheat is
a major determinant of bread prices,
then housewives could have logically
expected bread prices to decline dur-
ing spring of 1974, when the farm
price of wheat dropped from an aver-
age of $5.52 in February to $3.52 in
May.

Instead of declining however, the
retail price for a one -pound loaf went
up 1.5 cents from February to March
1974, while value of wheat in the loaf
fell 1.0 cent! Thus, non -wheat cost
items and profits went up a total of
21/2 cents from February to March.

The sharp decline in the farm
wheat price in March, April and May
tended to reduce retail cost of bread.
However, the costs for non -wheat
items such as labor, fuel, rents and
other ingredients continued to rise,
and more than offset the decline in
cost of wheat.

Since non -wheat items account for
more than 80 percent of retail price
of bread, it is logical to conclude that
these items are the major determinants
of bread prices.

Footnotes
C. Curtis Cable, Jr. and Elmer L. Men -

zie, "Wheat Supplies and Exports Have
Little Effect on Price of Bread." Progres-
sive Agriculture in Arizona, Vol. XXIV, No.
5, September -October, 1972, p. 6.

2lbid., p. 15.
3 This analysis and our 1972 study of

bread prices were confined to the popular
one -pound loaf of white pan bread, and the
use of the word "bread" in this report refers
to only this one specific product.

4 A minor portion of farm costs and profits
associated with wheat is attributable to by-
products.

5 The farm -to- retail bread margin is de-
fined as the difference between the farm
value of wheat and the retail price for a
one -pound loaf of bread. This concept of
the farm -to- retail bread margin differs
slightly from the commonly used concept of
the farm -retail spread for white bread. For
example, in computing the latter, Scott and
Badger ( see source for Figure 1) included
the values for wheat and all other farm-
produced ingredients to arrive at their "farm
value" figure, whereas in this analysis the
value of all other farm- produced ingredients
was excluded from the "farm value" figure.

6 National Commission on Food Market-
ing, Cost components of Farm- Retail Price
Spreads for Food, Technical Study No. 9,
June 1966, p. 52.

7 U.S. Dep't. of Agric., Developments in
Marketing Spreads for Agricultural Products
in 19'73, Economic Research Service, April
1974, p. 26.



Economics of Farm Machinery
(From page 5)

future dollars ( i.e., the rate at which
future dollars are discounted to derive
their present values ) should reflect
the after -tax rate of return obtainable
from the best alternative investment.
By utilizing discounting techniques,
one can take into account differences
between machinery control alterna-
tives in the ditribution of cash flows
over time.

Elimination of those elements of the
cash flows that are common to all
control alternatives will simplify the
analysis. For the case at hand, com-
mon elements include tractor returns,
fuel, lubrication, repairs, property
taxes, insurance, housing, and labor
costs. Relevant cash flows are pro-

$14,000

13,000

12,000

11,000

10,000

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

Credit
Purchase

st

jected for the various control alterna-
tives in Tables 1 -3.

Figure I presents the present value
of the after -tax cash costs for the trac-
tor alternatives at discount rates rang-
ing from zero to 20 percent. A 32
percent marginal tax rate ( the rate
at which an additional dollar of in-
come is taxed) has been assumed in
these calculations. As indicated, the
optimal alternative depends on the
discount rate and the extent of tractor
use.

Assuming the tractor is used only
three months per year, renting is op-
timal, except at a very low discount
rate where lease -buy is best. Depend-
ing on the discount rate, credit pur-

Rent (7 months)

Lease,

1

Rent

(5 months)

Lease -buy,

J
Rent (3 months)

14 22 32 42 53 62 70

Marginal Tax Rate

Figure 2. Present value of cash costs for a 100 horsepower, diesel, wheel
tractor; selected control alternatives, various marginal tax rates, and a 10
percent discount rate.

chase and lease -buy are the least -cost
alternatives when the tractor is used
five months or more annually. Lease -
buy has a slight advantage for dis-
count rates below 12 percent, while
the advantage shifts to a credit pur-
chase for rates above this level. The
lease and seven month rental alterna-
tives are considerably more costly
than the other options at all discount
rates.

The impact of varying the farm's
tax bracket at a 10 percent discount
rate is noted in Figure II. Those alter-
natives with the largest tax deductible
expenses will improve relative to the
others as higher tax brackets are con-
sidered. However, as Figure II dem-
onstrates, the tax effect is not signifi-
cant enough in any tax bracket to alter
the rankings from those noted in
Figure I ( at a 10 percent discount
rate) . Consequently, it can be con-
cluded that non -tax -related elements
of the cash flows are the dominant
factors in determining the optimal
tractor control alternative.

It should be noted that the results
of the tractor analysis are strictly de-
pendent on the assumptions outlined.
While these assumptions are based on
survey findings, there will be con-
siderable variation in the terms under
which farmers can lease, rent, and
purchase their tractors. Different
terms could lead to results quite dif-
ferent from those indicated in this
article.

Summary and Conclusions
Farmers have characteristically

owned most of their machinery. How-
ever, several emerging economic
forces are largely responsible for a
growing realization by farmers that
machine use, not ownership, is essen-
tial to profit making. Paralleling this
realization is an expanding farm ma-
chinery hire market. Today Arizona
farmers will frequently find that they
have several alternatives for acquiring
machinery.

It is difficult to generalize as to
which control alternative is best. As
demonstrated by the tractor analysis,
the optimal method will depend on
several factors, including : (1) ma-
chinery hire rates, ( 2) size of invest-
ment if purchased, ( 3) terms under
which debt and equity capital can be
obtained by the farm b u s i n e s s,
( 4) profitability of alternative uses
for capital, ( 5) extent of machine use,
and ( 6) possibly the farm's tax brack-
et.
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Agricultural use of Pesticides in Arizona
(From page 11)

declined slightly while soil fumigants
dropped to about one -half of the 1972
sales.

HERBICIDES

broken into the classic Arizona list
which has remained stable for the past
several years.

In summary, there were on record,
purchases of 10,020,300 lbs. of tech-

nical pesticides in Arizona for 1973.
Of this 69% was insecticides, 13%
herbicides, 11.5% defoliants and des-
iccants, 5.2% soil fumigants, and
1.2% fungicides.

TABLE OF AGRICULTURE USE OF PESTICIDES IN ARIZONA
( All in 1,000 lbs. of Technical Material unless marked gals. )

1967 1968 1969
10.5

3.2
7.6
1.9
9.5
0.9

108.8
80.9
57.6
14.6
50.9
4.9

82.2
14.2
2.5

10.1
1.9

33.4
83.3
0.5

35.5
1.7
9.3
0.2

14.8
15.2
4.7

17.8
37.4
5.8
1.9

65.1
329.7

0.0

2,4-D 1.2 9.3
2,4,5-T 3.6 3.1
MCPA 12.9 16.3
Dicamba (Banvel)
Fenac
Endothall 1.1
DCPA (Dacthal) 49.7 72.6
Dinoseb 13.1 39.3
Dalapon 168.0 44.1
TCA 0.8 0.8
Benefin (Balan) 12.3 22.5
Nitralin (Planavin) 1.2 0.3
Trifluralin 74.2 129.2
Bensulide 4.8
EPTC (Eptam) 1.4 1.1
IPC 2.2 4.5
Amitrol 3.9 6.9
Atrazine 33.0 46.2
Prometryn (Caparol) 13.6 70.8
Diquat 0.3 0.5
Paraquat 3.9 19.4
Prometone
Pyrazon ( Pyramin ) 10.4
Propazine 1.3 0.3
Simazine 3.6 13.1
Fluometuron (Cotoran)
Bromacil 3.2 4.3
Monuron 17.0 12.5
Diuron 38.2 53.9
Linuron 2.4
Chloroxuron (Tenoran)
DSMA 82 7.2
MSMA 76.1 244.6
Cacodylic acid 8.7 3.8

551.6 845.3

Generally, use of the more persist-
ent organochlorine insecticides has
consistently declined, beginning in
1968, while the carbamate- formami-
dine insecticide volume has increased
steadily since 1966. The microbial in-
secticide, Bacillus thuringiensis, has
also realized a continually growing
acceptance. The organophosphates
probably reflect more accurately the
total annual insect pest situation than
any other insecticide class.

New materials which are making
their presence felt are Benlate, a fun-
gicide, first sold in quantity in 1972,
and three relatively new insecticides,
Monitor, Furadan and Carzol. There
are more new herbicides making their
appearance on the horizon than any
other class of pesticides, but none have
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1,118.2

to

1970
14.2

0.0
18.5
35.0
3.3
0.8

73.0
137.0
38.0
10.0
36.5

0.3
114.5

19.0
9.1

11.6
5.4

28.8
114.0

0.6
32.0
1.6
1.5
4.5

20.1
8.6

28.0
15.6
57.2
4.5
1.4

37.8
275.0

7.0

1,164.0

1971 1972 1973
19.1 16.8 25.7
0.0 1.6 .9
8.5 4.2 2.4
6.9 6.9 7.4
0.0 0.0 0.0

14.0 8.9 27.8
94.9 70.8 117.8
97.8 88.0 182.2
37.5 45.9 65.3
5.3 13.1 18.8

31.9 25.5 33.6
0.0 0.7 1.8

112.3 98.0 141.0
25.6 24.8 22.0
13.7 14.6 150.2
12.5 7.7 18.6

1.6 0.6 1.1
24.3 15.3 14.3
85.9 73.5 127.5
0.0 0.4 3.6

13.9 22.2 27.7
2.3 3.4 8.5
0.0 0.0 0.0
0.8 0.5 0.0

16.8 13.0 25.3
4.7 0.0 1.0

11.8 4.6 5.7
15.8 8.1 3.0
55.8 52.3 51.5
11.3 4.6 3.0
4.4 0.0 3.0

24.7 61.0 8.7
194.3 112.6 149.3

4.1 24.0 69.7

952.5 823.6 1,318.4
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