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By William E. Martin and Robert L. Spears

An article in the November- Decem-
ber 1962 issue of Progressive Agricul-
ture briefly outlined why average
farm size is tending to grow. The
problem was illustrated with an em-
pirical example from Arizona's dairy
industry.

In the May -June 1964 issue the
discussion was continued with an ex-
amination of the relationships be-
tween Arizona cattle ranch size and
production costs. It is a general rule
that any business firm ( including
farms and ranches ) tends to expand
to the size that allows the most effi-
cient operation - that is, the size
where per unit costs of production are
at a minimum. We now report our
findings relative to size and produc-
tion costs in Arizona citrus produc-
tion. Implications of the results are
as follows. While economies of size
do exist on Arizona citrus farms,
these economies are relatively small.
For several reasons, listed below, they
do not imply the rapid increase in
farm size for citrus operations that
is seen in most other Arizona farm
industries.

Basis for Analysis
Our analysis is based on a random

sample of all Arizona citrus growers
owning 10 or more citrus acres. Grow-
ers were interviewed in the summer
of 1964. The sample covered 54 per-
cent of Arizona citrus acreage. While
the analysis is based on the Arizona
Valencia orange variety, we believe
the general results apply to other
varieties as well.

We constructed cost budgets for
different sizes of owner -operated
citrus farms in Maricopa County and
for citrus farms operatd by manage-
ment companies in both Maricopa and
Yuma Counties.

Owner -Operator Costs
Results of these cost budgets are

shown in the accompanying graph
and tables. The solid curves in the
graph show how the average cost per
field box changes as Maricopa County

The authors are associate professor and
former research assistant, respectively, in
the Department of Agricultural Economics.

farmers with fixed machinery inven-
tories expand acreage to the maxi-
mum size that their machinery can
handle. These curves are called short -
run average cost curves, since the
maximum size to which the farmer
can expand is limited by his machin-
ery inventory in the short run.

Over the long run, farmers can
purchase more equipment and expand
their operation to any given size. The
minimum average costs that can be
obtained by an owner- operator at any
given orchard size are illustrated by
the dotted long -run average cost
( LRAC ) curve and shown in Table
1.

Cost curves are presented for three
different points in time at the end
of 10 years, 20 years, and 30 years.
The quite high,
since it takes approximately 10 years
for an orange orchard to reach full
maturity. This curve was computed
by accumulating all annual costs for
10 years and dividing by accumulated

annual yields. The same procedure
was used in computing the curves for
the end of the twentieth and thirtieth
years. Average costs fall over time
because development costs are spread
over a longer production period.

Costs do not include costs of pick-
ing, transportation to the packing
house, grading charges, packing
charges, cost of advertising and sell-
ing and costs of transportation from
Arizona to the point of destination.
Thus, the costs shown should be com-
pared to an on -tree equivalent price
when computing net profit. The
curves shown are for Maricopa County
citrus. Curves for Yuma County
would be of similar shape but a few
cents lower because of Yuma County's
higher per acre yields.

The curves ( and Table 1) show
that the average cost per field box
for any given age of orchard drops
slowly but steadily until orchard size
reaches approximately 250 acres, and
remains essentially constant there-
after. The reason for the shape of
the long -run average cost curve can
be explained by each of the short-
run cost curves. For each short -run
curve the annual costs for buildings
and machinery are fixed; other costs
are proportionate to the acreage size.
Therefore, increased acreage size in
each short fixed
or overhead costs over more acres and
reduces the costs per field box. The
long -run average cost per field box

AVERAGE COST CURVES for orange orchards of
operated, Maricopa County, 1964.
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( the dotted "envelope curve ") drops
as acreage increases to about 250 acres
because of less than proportionate in-

Icreases in investment tor machinery
and buildings between machinery
groups I and IV. However, the dif-
ference between 25 -acre orchards and
250 -acre orchards is only about 17
cents per box for the mature orchards.
Costs for Management Companies

Table 2 shows average cost per field
box in both counties when an orchard
is being operated by a management
company instead of by an owner -
operator. Yuma County management
companies show a lower per unit cost
than do Maricopa County companies.
One reason is the higher per acre
yields in Yuma County. In addition,
Yuma County management companies
operate on a larger scale than in Mari -
copa County, thus are able to achieve
economies of size themselves. At least
part of these cost savings are ap-
parently passed on to the owners of
the groves.

Since the management companies
charge a set rate per acre of citrus
( depending on the services per-
formed), the per box cost of produc-
tion to the orchard owner is the same
regardless of the size of orchard. This
cost is lower than that of owner -
operators of small orchards and high-
er than that of owner -operators of
large orchards. The size where own-
er- operators can achieve lower costs
than if their orchard were manage-
ment company operated is about 60
acres in Maricopa County and 180
acres in Yuma.

Summary and Implications
In summary, under present condi-

tions on Arizona owner -operated
citrus farms, costs per box slowly
decline as farm size expands to about
250 acres, then are essentially con-
stant for larger farms. Use of a man-
agement company is the most effi-
cient production technique on small
farms ( below 60 acres in Maricopa
County and below 180 acres in
Yuma) .

Most citrus orchards are presently
less than 250 acres in size. Therefore,
we would expect a trend toward
larger and fewer citrus operations
( for a given citrus acreage) . How-
ever, there are several reasons why
this trend may not be as rapid as in
most other farm industries, such as
dairying and field crops. Because
citrus is usually harvested by a pack-
ing company rather than by an owner -
operator, the owner needs only a rela-
tively small machinery inventory for
his farm. Thus, economies of size
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Table 1.

Acres per
Orchard

25
40
70

200
250
300
350

Average Cost per Field Box, By Size and Age of Orchard,
Owner- Operators, Maricopa County, 1964.

10 Years
2.14
2.06
2.02
1.94
1.91
1.91
1.91

Average Costs per Field Box
20 Years

1.47
1.41
1.38
1.32
1.30
1.30
1.30

30 Years
1.27
1.19
1.17
1.12
1.10
1.10
1.10

Table 2. Average Cost per Field Box, By County and Age of Orchard,
Management Company -Operated, 1964.

Average Cost per Field Box
20 Years

1.40
1.26

County
Maricopa County
Yuma County

10 Years
2.05
1.86

prove to be rather small between
small and large operations ( about 17
cents per field box) relative to the
size of the normal profit margin. The
cost -price squeeze would have to be
quite severe to make this cost differ-
ence very important.

Secondly, owners of small opera-
tions may reduce costs through the
alternative of hiring a management
company to farm the orchard, owning
no machinery and equipment of their

30 Years
1.19
1.07

own at all. As mentioned above,
this alternative has proven very pop-
ular in Yuma County. In addition,
research as to who owns this manage-
ment company -operated acreage
shows that 75 percent of the owners
have out -of -state residence. This resi-
dence pattern indicates ownership by
investors with nonfarm income. These
investors will not likely wish to take
the risk of direct ownership and op-
eration of large citrus acreage just to
make a small cost saving.

Crop Science Society Picks Massengale

NIARTIN A. NIASSENGALE

Dr. N Iartin A. Massengale, head of
the Department of Agronomy at The
University of Arizona, is new presi-
dent of the Western Society of Crop
Science. He was chosen as the west-
ern agronomists completed their an-

nual sessions this year at Las Cruces,
N.M.

The society, actually the western
section of the American Society of
Agronomy, has membership of crop
scientists from 12 western states.
Membership approaches 300. Dr.
Massengale serves the fiscal year
which started July 1, 1967.

A native Kentuckian, Dr. Massen-
gale received degrees from Western
Kentucky State College and the Uni-
versity of Wisconsin. After gradua-
tion in 1956 he served two years in
the army chemical corps, coming to
The University of Arizona as an as-
sistant agronomist in 1958.

He became department head sev-
eral months ago, succeeding Dr. D. F.
McAlister, when the latter became
head of the UA -AID party of agricul-
tural scientists in Brazil.

Dr. Massengale is a member of the
UA faculty senate and of several pro-
fessional organizations. He and Mrs.
Massengale and their son, Alan, live
at 4233 E. Sixth St.




