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ABSTRACT

Spring cantaloupes for_United States markets are
produced in Arizona, Californié, Mexico, ana Texas. Arizona
is the largeéf producer of cantaloupeso. Melon growers in
Arizona are confronted with competition from the other spring
producing areas. This separation of markets results in sea-
sonal variation  in the fiming of production from each area
in terms of quantities marketed and farm prices. An over-—
lapping of harvesting periods usually exists between these -
regions'for each seasdn which results in this inﬁerregional
competition; Cantaloupes aré highly-perishablerand can be
stored for only very éhqrt periods of time.  These character%
istics of.épring cantaloupe production make it pérticularly
advantageous fdrﬁproducers and handlexrs tb be aware of the
exact relationship between the quantity of cantaloupes
shipped and. prices. 4 '

Thué, the objective of this ﬁhesis was to measure
the quantity~pric¢ relationship for spring-cantaloupes inA‘
the United States‘from which estimaies and fofécasfs couid' >
be made. This type study also provides-iﬁplicatioﬁs for

supply control or supply expansion.



x1i
The study found fherdemand for spring cantalouées’

to be highly elastic regardless of the source of melon ship-
ments. The major implication is that spring melon produc-
fionvshould be expanded iniali producing regions in order

that total revenue to the induétry will be maximized. -
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" CHAPTER T
INTRODUCTION S -

Problem Identification

The marketing éystem for cé%aloupes in the United
Statés, like many specialized agricultural crops, is charac-
“terized by a wide geog:aphic separation of producing areas.
The areas that produce melons in the spring for United States
markets are Mexico, Arizona, California and Texas. .

This separation of markets results in seasonal vari-
~étion in the timing of production from each area in terms of
gquantities marketed and farm prices. Generélly;ran over-
lapping of harvesting periods eiists between these regions
for each season which results in interregional competition,
Iﬁ.addition, cantaloupes afe highly‘périshable and cannot be .
withheld from the market without sboilage, Therefore, farmers .
sell practically their entire crop regardless of price, pro-
vided the price they receive exceeds the harvest cost. Can-
taloupes are bulky‘in relation.to their value. Thére are no
processing outlets for the crop; and supplies for any given
yvear are largely infiuenced by weather. Thése factors make-

cantaloupe production a high risk venture.
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The characteristics of cantaléupe production described

above would make it particularly.advantageous for producers
and handlers to be aware of the exact relationship between
the quantity of cantaloupes shipped and prices. Thus, the
purpose of this thesis will be to conduct an analysis of de-
mand for spring cantaloupes in the United States'ffom which
estimates and forecasts of prices and revenue. can be made.
Waugh (1964) wrote, "thaf in most bractiCal cases, estimat—‘v
ing and forecasting are not aims in themselves. Rather, we
need estimates and forecasts in order to accomplish other
imporﬁant purposes . . . such forecasts are intended to éive
farmers and food tradés basic information they need for mak-—

ing profitable adjustments in producing and marketing (p. 2)."

Objectives

This siudy is primarily concerned’with an analysis
of demand for Arxrizona cantaloupes-harvésted auring May and
June. Cantaloupes aré produced in California, Mexico and
Texés during these two months, providing competition for
Arizona cantaloupe groweré° The importance of this high risk
crop to Arizona aéribulture and the-interrelation if the fouf
spring cantaloupe producing areas provide.the basis and back~
~ ground for,develbping the major objectives'oﬁ.the étudya The
‘objectives ére: :

1) Describe the structure of.the cantaloupe indus-

try in the United States and Mexico.



2) Develop én economic model for'analyzing the
structure of demand for Arizona cantaloupes based
on weekly average prices and weekly shipment data.

3) Detérminerthe price elasticity of demand forx
spring cantaloupes produced in Arizona and other
areés for United Stateé markets.

4) Examine the income elasticity of deﬁand for
Arizona spring céntaloupes,

5) Compare the findings of this analySisrwith a re-

| cent demand study of California cantaloupes pre%
pared by Boles-(l969),

Chapter II ‘is devoted to a descriptive study of the
structure of thercantaloupe industry in the United States and
Mexico. .Discussions'Of production and packing costs by areas,
the development of the industry and stétistical comparisons
of production arerincluded in this chapter.

Chapter III is concerned with market demand theory
~which includes discussions on derived'demana, excess demand,
pricé and income elasticities of demand. Chapter III also

includes a review of the statistical techniques and models
used in the énaleis° » |

Chapter IV presents the analysis of deménd and a de- -
~scription of the data used in the analysis and the data lim~

itationsoi |

.Chapter_v summarizes the fihdings'of this”study and - .

discusses some of the implications.



CHAPTER II

' STRUCTURE OF THE SPRING
CANTALOUPE INDUSTRY

The production of cantaloupes on a commercial scale.
- began around 1870. Prior to that, cantaloupes were grown
almost-exclusively in home gardens. The first commercial
cantaloupes were grown in Maryland, Delaware, and New Jersey
primarily to supply the New York-ﬁarket, However, the mod-
ern melon industry began with the introduction of the Netted
Gem variety in 1881 and was grown commercially in Illinois
and Colorado. Production expanded in ColoradQ and Illinois,
but this expansion was limited by poor transportation facil~- .
ities’ to the major mafkets, |

Seed of the_Rocky qud variefy (same as the Netted
Gem but renamed Rocky Ford in 1897) was tested in the South
and found to produce earlier melons of better Quality than
the seed froﬁ other varieties. This led to the planting of
large acreages in the southern states in 1899. Shortly after
1900, the opening’of.vast'tracts of sandy soil undef irriga-
'tiqn in Arizona and California.and the development ef tfahseA
continental refrigeration‘sefvice speeded up development of
the melon industryzin the United States. Tests with Rocky
 Ford cantaloﬁpe seed proved this variety to be perticularlyf

4



5
_adapted to the'Imperial Valley; and in 1905, the now famous
Imperial Valley cantaloupe industry was started with Rocky
Ford seed. Experts from Rocky Ford were invited to organizé
and supervise the growing of melons in the desert areas. In
1910 irrigation was made available in the Salt River Valley
area and the cantalouﬁe industry was expanded further

(Roberts 1959).

Marketing Channels

The typical marketing channel'for cantaloupes from
grower to consumer may be classified intd six mutually exclu=-
sive functions. These functions include the following:
grower, shipper, broker, wholesaler, retailer, and consumer.

The growing function'is perfbrmed either by inte-
grated or nonwintegréted firms. A-nonniﬁtegrated firm is
typified by an independent grower Sellinthis output to a
shipper. Most qrowihg firms have a "tie-in" with a shipper
normally referred to as a joint venture. Under a joint ven-
ture contract, the shipping firm usually finances the grow-
ing firm. There are many variations among.joint venture
contracts. BSome shipping firms provide risk capital and
share in the outpﬁt, while’others may only sérve the function
aof a credit lending‘inStitutiono. The growerlreturns'for a.
non-integrated firm is a residual after deduéting the~cost.
df harvesting, packing, and seilihg from F.0.B. shippiﬁg‘

prices. Most of the spring cantaloupes that move into the
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marketing system in the United States are controlled by ver-—

tically integrated firms which perform both the gréwing and

shipping functions. ..

The market outlets for cantéloupes after they'are
packed and ready for.shipment are brokers, wholesalers and
retailers. Some of the nafional chain retail grocexrs such
as Safeway, Great Atlantic and Pacific Tea Company and Kroger
have buying offices located in the Imperial Valley of Cali-
fornia and the Rio Grande Valley of Texas to buy cantaloupes .
direct from the shipping firms. A portion of the South Texas
melon crop is sold directly to a wholesaler or retailer each
yvear. A grower who sells direct will load the cantaloupes

into trucks in the bulk form and move them guickly to nearby -

" markets. Cantaloupes that are sold in this manner cannot be

shipped owver long distances because they lack refrigération°

Production by Seasons

The Statistical Reporting Service designates canta-

~ loupe production by seasons which includes the sprinq, early

summer, mid-summer, late summer and early fall crops.: Table

.l, located in the Appendix, presents planting and harvesting

‘dates for the various production areas with seasonal break-

downs. These dates are not fixed; they are only approxima=
tions. There is, in fact, considerable overlapping of
harvesting dates between the seasonal groups and weather may

freguently disturb normal harvesting periods. However, this

ra



‘breakdcwn into seasonal groups is useful in discﬁssing the
existing situation, receht development and the outlook of the
cantaloupe industfy. The classification of states by har—
vesting periods{’together with information relative to changes
in production by states and seasonal groups permits an anal-
vsis of the probable influence of changes in production in
specific states upon market supplies and competition during
fairly short intraseasonal periods. |

The spring and mid-summer melon crops comprise the -
bulk of commercial cantaloupe production in the United States.
The relative importance of the five different seasonal groups.
is presented in Appendix Table 2. The mid-summer crop rebf
resented an average of 55.4 percent of the total,cantaloupé
production for the years 1960 to 1969. Spring cantaloupe
production was next with an average of 30 perceht of the to-
tal producﬁiono, The early summer, late summer,.énd early
fall melon cropé.are.relatively émali as they have averaged
5.3, 7.3 and 2.0 percent of total production for the same

ten vears.

Spring Cantaloupes:

Cantaloupes that are produced in the spring for United
States markets come mainly frdm Arizona, California, Mexico,
and Texas. Florida produces-é»small quantity of melons which.
move to market during April and_May° Appendix Table 3 com-

pares the relative importance of spring melon production of

&
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these five . areas. Arizona is the largest supplier of spring
melons with an average of 40.2 percent share for the years

1960 to 1969. For the same years, California produced 24.9

percent of the spring crop, Texas averaged 19.3 percent, and

Mexican imports represented 13.6 of the spring melonsg pro-

duced for consumption in the United States.: .

Arizonar

The Federal-~State Market-News Reports from Phoenix;
Arizona, indicated that Arizona's cantaloupe acreage was con-
centrated in the central part of the state during the_l940's,
In the 1950's and early 196Q’s, cantaloupe acreage decreased .
in Central Arizona while ﬁhe»production shifted to the Yuma
District. |

There were two main reasons for the trend. First,
seasonality of production was a factor. Cantaloupes produced
in Yuma matured in late May and June.while the crop in Centfal
Arlzona reached maturity in late June and July. Prices wefe

generally hlgher during May and June when melons were shipped

from Yuma and South Texas. However, when the melon growers

in Central Arizona began shipping their crop in the late

June, the edge had been taken off the market and prices were
usually lower. Second, growers in Central Arizona experienced
reduced ylelds because of melon crown blight, curly top, and

cantaloupe mosaic. Dlseases in comblnatlon with low prices .
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made it difficult for Central Arizona cantaloupe growers and
shippers to operate profitéblyg

Some of‘tﬂe Central Arizona melon growers extended
their operations to new.areas such as Casa Gfande, Eloy, and’
Sells in an effort té avoid the disease problems in growing
around Phoenix. Others shifted their growing operations to
the Yuﬁa District. Most of the cantaloupes grown in Arizona
in recent years have been grown in the Yuma and Parker areas
for harvest in May and June. Shipping records reveal the
Yuma District melon.season beginning around May 20 and peak
movement being reached by June 12. The Parker area will
follow Yuma by one week to ten days. ‘

The states of Arizona and California have state laws
which standaxrdize cantaloupe grades and containers. These
laws have helped the western cantaloupe prodﬁéiﬁg regions
eliminate many unfair trading practices and maintain stabil-

ity in-the cantaloupe marketing system.

Texas

During the late 1940's and until the mid 1950's,

cantaloupe production was scattered over various sectors of

Texas . .Starting in the late.l950‘é, cantaloupe production

in Texas began to concentrate in the Rio Grande and Pecos

RiVer‘Valle‘ys°

" The melons produced in the Rio Grande Valley mature

~in the early spring, and those grown in the Pecos Valley are
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consideied a mid-summer éropc The coﬁcentration of canta-~-
loupe production in these two areas took place for two rea-—
sons. First, the early spring melons grown in the Rio Grande
Valley are the first to mature in the United.stateé_and they
bring-relafively higher priées than those melons produced in
other parts of the state. Second, competition.from California
and other states located closer to the major population cen-
teré virtually eliminated the growing of mid-summer canta—
loupes in Texas except for the Pecos region. Pecos growers
have been able-to.ﬁaintain ﬁheir competitive position because
of the quality reputationAof the ?ecos melon.

The cantaloupe indﬁstry in the Rio Grande Valley is
concentrated in Hidalgo and Starr Counties. The importance
of these two counties as spring cantaloupe producers increased
in recent years with the development of the Perlita aﬂd Dulce
varieties by Texas A&M Univérsity° These two melon varieties
were developed for resistance to diseaseé and viruses which
had caused a reduction in cantaloupe acreagé>in‘80uth Texas
in past-years; The early harvesting period of this area is
also important. However, frequent rains in the Rio Grande
Valley duriné April and May is still éf major concern to the
cantaloupe industry in that area. Rains will feduce thel
- yield and quality.of cahtaloupes.and create additional pro~;'
ducfion(expenditﬁres for‘tﬁeiproducef because immature melons

must be turned.by hand to prevent decay. Rains usually weaken
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the market because cantaloupe buyers become more cautious in

trading.

Texas doe; not have state laws for the standardiza-
tibn of cantaloupe quality and containers as do Arizona -and
California. This créated problems for the industry and an’
attempt was made to obtain a federal marketing order and
agreeﬁent in 1968. The major purpose of the order was to

restrict the movement of bulk cantaloupe shipments from the

producing area of the Rio Grande Valley. Many industry leaders

feltlthat these bulk shipments consisted of "field run" can-
taloupes which were not graded or sized and whenever these .'
shipments reached a major market they weakened the markeﬁ and
reduced prices on the best grade melons. Another purpose of
the order was to regulatekmélon maturity and provide for mar-~
ké£ research aﬁd developmen£° | |

The Secretary of Agriculture decided against the pro-
posed order after strong opposition Qas voiced by many of the
cantaloupe growers. Objections were raised for two reasons.

First, the Laredo area's melon season overlapped with that

of'the Rio Grande Valley and these growers would not be sub~

Jject to the proposed grade, size, container, and maturity

regulations. Second, growers would be required to have a

“vlocal shipper grade, size, and pack his melons or perform

~this function themselves° Either alternative results in ad-

ditional expense. 'Some growers contended that bulk loading

'_and hauling of melons was more efficient.



12

Mexico

The key to the development of Mexico's vegetable in-
dustry was a good transportation system. The first attempted
_commercial vegetable production in Mexico began in the states
,of;Sonora and Sizialoa° All of the produce was grown for ex-—
port to the United States and Canadi‘(The Packér 1968). As .
transportation improved vegetabie production expanded rapidly
in this area;.and the Rio Culiacan Valley of Sinaloa is the
major producing area for fresh vegetables. The exceptions
are melons, onions,'and strawberries. |

Cantaloupes are Mexico's sécond most important vege-
table crop (Cook 1966). The major areas for cantaldupe pPro-
duction are near Apatzingan,'Tampico,‘Culiacan, and Losv
Mochis;  Apatzingan is in the state of Michoacan and canta—"
loupes are the principal expoft crop. Production of melons
in this area has not increased as it has in other areas of .
Mexico because of production diffi;ulties experienced by
farmers. Cool, cloudy weather which often occurs early in
the growing season will impede mélon.growth. Diseases are
alsoia problémoA | | |
| A large paft of the melon crop grown inrApatzihgan ,
hés been controlled by the Melon Producers Agsociation, a |
:elati&ély powerful growers' association which has authority
_ﬁo establish'regﬁlatory'measures; This area has a large‘ “'
aﬁqunt df ejido (cooperativé) land which is public land gsea.

by small growers. These farms are smaller than those found
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~on the West‘Coaét aﬁd the acreage of melons is deliberately
Vkept small by the Association. The Association has adopted
a more aggre551ve policy in recent years Wlth regard to out—
siders renting land. Most melons are packed in Association
facilities and sold to United States‘firmsa' In the past,
importing firms had gone into the area and controlled the
growing and packing (Higgins 1968),

Tt is unlikely ﬁhat melon production wili increase
materially from Apatzingan because of the Association poli-
cies, competition from other crops, and the economic risks
of melon production. Apatzingan's advantage for melons is
its early marketing season, but cantaloupes grown in the area
ére usually small, and yields are low. CantaioﬁpeAgrowers
in Apatzingan experience the same marketing situation as do
West Coast growers. They must be able td take advantage of
the early ﬁarket in order to compete. ApatzinganAmelons are
marketed from January to April. Most of the cantaloupes ex-
ported from Apatzingan enter.the United States thfoUgh Laredo,
Texas; | . |

The Témpico area éf Meéiéo is located onlfhe East
Coast and a smali-volume of cantaloupes has been prddudéd
there for several years. However,.this area's imﬁbrtance és

an export producing area began to materialize in 1968. Melon

production>around Tampico is Still'relatiVely Smali but it

has the potential of expanding. Tampico produces a good

guality melon which matures in 1ate March, April, and May for
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an early mafket in the United States. Cantaléupes from
Tampico enter through Hidalgo and Laredo, Texas until the
start of the South Texas melon season.

The rapid expansion of cantaloupe production on the
West Coast has been stemmed in recent years. The fast growth
which haé_been characteristic of other vegetable crops for
this area has not occurred with cantaloupes because yields
have not improved nor has acreage increased as substantially
as for other crops. This is particularly true in the Culiacan
Valley where the main emphasis is on tomatoes. Cantaloupes
present a greater risk. Mildew, virusés, pests, and weather

have critical effects on cantaloupe yields and quality in the

Culiacan Valley because it has greater natural moisture due

oy

to its closer proximity to the ocean than other'canfaloupe
growing areas. : .

Any ﬁarketing advantageé.in growing cantaloupes on
the WeSt'Coast depends upon timing. The crop must mature
early.enough to insure a good'voiﬁme_of shipments pfior to
the openiné of the Yuma, Arizona, cantaioupe sééson, Harvest~>
ing is usually midnApfil to mid-June. Exports to tﬁé United
States and Canada are shipped through Nogales, Arizona.

| The process of crossing cantaloupes into‘the United
States fromnMeXico involves‘the following steps: ﬁnitéd
States gdverhment ihspection, éléarance for éxporf by Mexican -

authorities, clearance for .import by United States authorities,
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and delivery of the product to the distfibutors in the United
-States (Firch and Young 1968).

There are two cuétom brékers involved in the passage
of canfalqupe shipments across tﬁe border: the Mexican
broker who takes charge of the exportétion procedures, and
the United States broker who takes charge of the importation
(Firch and Young 1968). Most of the Mexican cantaloupe groweré
have.financial and marketing arrangements with distributors‘
in the United States who sell the cantaloupes to buyers.‘

Mexico imposes an export duty of 7 percent ad valorem
on an arbitrarily selected price for cantaloupes. Thé United
States levies an import tariff of 35 percent ad valorem on
cantaloupes. The United States tariff on cantaloupes is ap-
plied:to the Mexican price rather than the F.0.B. pricé in
the United States.
| Gehring (1968) pfojeéted an increase of cantaloupe
éxports from Mexico for each yvear from 1966 to 1975. These
projections were based on past trends which show Mexican‘canf
taloupe exports increasing each year from 1958 to 1965; (Ap-
pendix Table'4). However, in 1966 Mexican cantaloupe growers
began ex@eriéncing W¢ather.and disease_problems which feduCed
yields sharply. Aé a consequence, cantaloupe exports .de-
‘clined from a high of 146 million pounds in 1965.to 72 -million
pounds in 1968 (Appendix Table 4). Appendix Table 4 also re=

veals that over the teﬂbyear period from 1960 to l969;:the

.\"
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bulk of cantaloupe imports from Mexico are imported in April

and MayQA

Other
California is the second largest producer of spring

cantaloupes. From 1960 to 1969 the Desert Valleys of Callfor—
nia accounted for 24.9 percent (Table 3 Appendlx) of the
tqtal spring production. The growing, harvesting, and pack-—
ing of spring melons in California is similar to the opera-
tions in Arizona. Flpfida is aﬁofher spring melon pfoducing
area and a sﬁall acreage of cantaloupes has been grown each
yvear around Gainesville, Florida.

| California is the major supplier of cantéloupes for
the other seasonal gfou;@s° A breakdbwn of cantaloupe pfoduc~
rtion by seasonal groups (other than spring), states.and years

is presented in Tables 17-20 of the Appendix.

Production and Marketing Costs
by Areas

Appendix Tables 5-7 present preharveét prodﬁction
costs for cantaloupes grown in the Imperial Valley of Cali-
fornia, the Rio Grande Valley of Texas, and Sinaloa, Mexico.
These costs are cﬁmputed on -a per acre basis. Cost informa-
tion was not available for Yuma, Arizona; however;'fhe qul-“
tural practices'of cantaloupes grown in Yuma are similar to
thosé“of the Imperial Valley and for the purpoées of_this'

study the production costs are assumed to be the same for the
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two areasf‘,A comparison of cantaloupe marketing costs per
'crate for Northwest Mexico and Texas is presented in Table_

8 (Appendix).

Texas has the'loweét preharvest production cost per
crate even though melon yields are relatively low, The av-
erage preharvest production cost per 80 pound crate of canta-
loupes in Téxas is $1.76 comparéd to $1.99 in California, and
$3all in Sinaloa. These costs differences are due to the
fact that Texas has relatively cheaper labor than Célifornia
while eguipment and.material costs in Mexico are greater ﬁhan
in the United States. The average yield in 80 pound crates
per acre for California, Texas, and Mexico is 160, 125, and
110 crates respectively. |

The cost for harvesting, packing, and selling a‘crate
of cantaloupes in Texas is estimated to be $3.42 and for
"Sinaloa, Mexicd;_it is $2,33, However, Mexico has an addi-
'tional.cost of exporting (Appendix Table 8) which brings the
total FQO.B; marketing cost per crate of cantaloupes to $6,67. 
Harvesting, packing, and selling cost information for Arizona
Jand California was not .available. .

‘Thé tbtal.éroduction and markéting'cost or bréak;évén‘
price per‘craﬁé in:Texas is $5.18 versus $9.78 pér crate for
Sinaloa, Mexico. ‘Thé cost of producing and marketing,éh acre
of dantaloupes‘in Mexico.with an average yield of 110 crates ‘

is $l,075180" The importance to the Mexican producef of an.
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early market with high pricés is very apparent in light of

the required ihvestment’and attendant risk.

Harvesting and Handling

Cantaloupes are harvested at three stages of maturity,
depending on markét destination. The three stagés of matu-.
rity include the "fall slip" or hard ripe stage When the en~
tire stem éeparates from the melon under slight pressure,
leaving a clean stem scar but it is still firm and yellow

- green. The second stage is called "choice”™ when the melons
are full slip and yellowish. The last stage of maturity is
known as full ripe. Cantaloupes forrdistant markets, i.€.,
western cantaloupes for eastern markets, are harvested at
"full slip." "Choice" melons are shipped locally or to mar-
kets in thermidwwest, Cantaloupes that are marketed in néarby
markets are permitted to ripen longer on the wvine (Roberts
11959) . .

| in the first Week—of theAcantaloupe ripening season,

'fhe fields are gone over eVery other day. 2As the‘sgason ad-
vances and cantaloupes ripeﬁ‘more rapidly, the fiélds are
harvested every day. Most melons are bulk héuled from the -
field to a shed for grading énd'packing.

_érading héually consists of removing inferior melonsr
“and sorfing.the melons as to size and matuiity;‘ Some canta-
loupes are waxed. Cantaloupeé are packed accofding.to size,

with 36: oxr 45 mélons per jumbo crate being the most popular
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packs. Sizes may range from 27-(large melons) to as many as

60 melons per crate.

Cooling

Most western cantaloupes are packed in wood-crates
and pré~cooled in pre-iced fan cars or trucks before s:hipping°
However, in recent years, many cantaloupe shippers have
started shipping their melons in corrugated cartons. This
change from wood crates, which are usually top-iced, to car-—
tons has required melon shippers to change their method of |
cooling cantaloupes.

Two methods, hydrocooling and péckagemicing, can be
used to effectively and economically cool cantaloupes in car-
téns, Water—tolerant cartons must be us%d for package-iced
cantaloupes. - Hydrocooled mélons, if dried between cooling
raﬁd packing; can be shipped in non-treated, less expenéive
cartons. Hydrocooled cantaloupes are thoroughly cooled bé—A
fore packing, packed immediately after cooling, and then
placed in cold storageo' Tﬁis_cold-storage includes refrig-
efated cars, trucks, or rooms, Packaged~iced meloﬁs,are
placed in cold storage immediately after icing to Obtéin
maximum cooling from the added ice (Kasmire 1969);7

Cold water is the coolant for hydrocéoling-and cola
alr is used for forced~air cooling. Hydrocooling, like
forced-air coOlihg, is a method of ”conveyorized cooling"

~which involves moving cantaloupes through a cross flow of
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coolant. Paékage«iced'cantaldupes musﬁ be shipped in wéter?A-
-tolerant cartons which are coated or imprégnated with wax.
These carton§ are more expensivé.than those made from non-

treated fiberboard; however, a hydrocooler and dryer would

be needed for packing.

Containers .

In Arizona and California, container dimensions and
packs ére standardized by State laws. ContainersAare referred
to according to pack counts, which in turn refer to size of
the cantaloupes. Packs for jumbo sizes in Jjumbo cantaloupe
crates are 18, 23, 27, 36, 41, and 45. Sizes packed in the
standard crate are 27, 36, and 45; pony:crate melon counts
vare‘46 and. 54, - Jumbo.packs and the jumbo container account
for most cantaloupe shipments (Roberts 1959);

The use of corrugated cartons for packing cantaloupes
has been increasing in recent years; There are a number of
‘different size cartons in use.  Statistical information was
not availablé to detefmine.the portion of cantaloupe'shipé
ments that are packed iﬁ caftons. The reasons fof the in-
éreased use of cartons are: 1. Cartons have enabled shippers
to operate more efficiently by reducing the amount of labor
required for packing. 2. Buyers have demanded smaller packs
for easier handling, and 3. Cartohs'aré more‘adapﬁable'td

pallitization. .



CHAPTER III

MARKET DEMAND THEORY

p
The term demand is defined as a schedule showing the
guantities of a product that will be purchased at various
prices. The demand schedule refers to a specific market and
a specific time period, with all other factors affecting de-
mand remaining unchanged. Tﬁe demandrcurve is a means of
describing how consumers behave. The factors which can af-~
fect demand include the level and distribution of money in-
comes, the preferences of consumers, and prices of closelyA
related commodities. These factors are called demand shifters°
Demand studies must consider the level at which de-
mand is measured in thé marketing sYstema Demand at the
- farm or producer ie&él is a derived demand,\ The demand . for
products at the farm end of the ﬁarketing system consists of
consumer demand minus a schedule of marketing chargesi(Thomsen
and Foote 1952). The fafm level demaﬁd for most commodities
is gehérall?‘less elasﬁié at any giVen'leVel4of‘quantity than -
demand ét_the retail lé&el° | | |
Interest is cehtéred on the following questiQns in
this_si_:udy° First,?With a giveh deménd function,‘what_is the
influencé on-price of'é ¢hange in quantity?"Second,KWhét'is :

21
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the influence of a change in income on the level of the de-

- mand function? Third, has there been a shift in the net

price¥quantity relation over the period analyzed dué to fac-

tors not included in the analysis? Finally, what is the in-

- fluence of the size of a given year's crop on the total farm

income from that crop? That is, will a small crop of canta-
loupes result in a larger or smaller income to farmers than
a large crop?

The answer to the last guestion depehds upon the re-.

~sponsiveness of consumers to changes in price which is measured

by the "price elasticity' of demand. Price elasticity is a

- proportional concept, independent of unit of measure, and is

equal to the percentégé change in quantity divided by the as-
sociated percentége-change in the price°

VThe theory of derived demand, excess-deﬁand,.price
elasticity pf demand and income elasticity of demand will be

discussed more specifically in the remainder of this chapter.

A discussion is also included on the statistical techniques

 and models used in the analysisoi;

Derived Demand and Price Elasticity

It was indicated in the fofegoing discussion that the

 farm level demand is a derived demahdo Thomsen (1952) ex-

plains why people believe that the chain of events culminat-

'ing in both retail ‘and farm’prices>3tarts in the big whole~-

'sale markets instead of at the consumer level. The reasons
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for this belief is,.fifst, that price changes generaily océur
" first in the whélesale,markets and,‘Secondly, retailers aré
ﬁbserved to take the amount they pay for the commodity, add -
on a certain markup, and charge the resulting price which
they usually get. Therfallacy.of thiS'belief, as explained
by Thomsen (1952), lies in the fact that consumers can and
will pay only so much ﬁoney for‘the products offered them at
any given time or over any period of time. Therefore, the
retailer buys only those amounts of a commodity from a Wholem
saler that can be séld af a pérticular price. The retéilv
price is composed of the wholesale price élus the retailer's
markup. From tﬁis, it can be concluded that the wholesale
price is derived from the retail price.by subtracting those
-marketing services added between the wholesale and retail
le&ei from the retail price. This same analogy canrbe uséd
to show that price or'demand at the farﬁ level is derived by
this same method, |

Marketing margins or marketing services can be re-
lated to the.quantity of a particular_commodity moving through
' the marketing channels in three different wa?s, - The type of
marketing service also determines the relationship of pricé
elasticities between retail demand and farm demand. The
thfee kinds of margins are: (1) an absolute or a flat per
unit charge regardless of fhe price paid by consumers or the
quantity marketed, (2)>a markup»which>increaées as the quan?

tity marketed_increéses, and (3) a charge per unit which is
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‘:a'constant percentage of the retail price. Each of these.

- three kinds of marketing services and the derivation of the
farm level demand curve are iilustrated graphically in Figures -
1, 2 and 3. For each illustration, the lower diagram repre-
sénﬁs the particular kind of mérketing charge while the upper
diagram showé the derivation of farm level demand. Siﬁce the
farm level demand curve is obfained by subtracting é schedule
of marketing charges from a schedule of retail prices for
various quantities, the type of markup determines the relan
tionship of the.elasticities of demand between the farm and
retail level; Price elasticity of demand is defined by*thé

- formulas

d DP Q

If the markeﬁihg service charge is‘é cénstant abso-
lute markup pef unit, the implied cost curve is a horizontal
line representing constant costs (Figure l)oA The derived
féfm level demand curve lies-below-and is parallel to the
retail demanqlcurve, For a givéh quantityA(Ql) the retail
price is greater thah farm price (Pfﬁ-Pf)o _Therefore,‘the
price elasticity of demand at the farm level is less iﬁrab~"
sdlute value £han"that at.the retail level for the‘éame QHéh~
tity.és ié demonstrated by the following~éqﬁationz | |

- Given quéntity Qil | |

Price P > Price P
r o £
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Do ~ - |Aa -
lZ§§ at point a AP at point b

A
d AN

Price elasticity of demand (E

Edf'

>

. .'Edr

Figure 2 illustrates the relationship between the
farm level demand curve and the retail demand curve in the
case of an increasing markup for marketing services. Farm
level demand is aiso less elastic than retail level demand.
The slope of the farm demand curve is more steep than the
retail demand curve, therefore:

Given quantity Ql

Price Pf:»Prlce Pf

Do at point a > élg at point b
INP aNZ

, s _Do . p
Price elasticity of demand (Ed) = AP 0

]Edr[>[Edf

In the case of a percentage markup, either of the
elasticities may be greater than the other. If the market-
ing charge is a constant percentage of retail price, the de-
mand curve at the farm level is more horizontal than the
retail demand curve (Figure 3). The relative elasticities
between retail and farm demand, under percentage markup cir-
cumstances, depends upon whether the percentage change in the

slope is greater or less than the percentage change in price.
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If the proportionate change in the slope is greater than the
proportionate change in price, then therelasticity at the
farm lével will bé greater than at the retail level, |

ManyAstudies by wvarious aéencies have shown tﬁat

price spreads decliné somewhat with increased quantities aﬁd
that they tend to be somewhat between percentage and absolute
amounts; however, theory alone is not a sure guide on this
matter Waugh 1964). The naﬁure of the price spreads in this
study could not be determined since retail prices of canfaé
loupes on a daily or weekly basis were not available, How-

ever, it is assumed that the marketing charges on cantaloupes -

from the farm level to the retail level are a combinationyof

the various kinds of marketing markups.
The marketing services of cantaloupes between the
producer and the consumer include charges for harvesting,

packing, transportation, brokerage, wholesaling and retail-

ing. Many of the larger chain~store organizations buy direct

from the>packing house and this reduces the number of indi-
vidual markups added to the F.0.B. price; however, it does
not necessarily reduce the amount of the total markub between
packing.house and consuﬁer;v. |

In this study,‘demand for cantaiéupes is measﬁred at
the pécking house level for which p;ices were readily avail-

able. The price elasticity‘of demand for Arizona cantaloupes

'  at retail is expected to be more elastic than the packing
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house level and the farm level demand to be less elastic than

the packing house demand.

Excess Demand and Price Elasticity

The relevant demand for Arizona spfing cantélou?es
is the total market demand for spring melons less the quah—
tities supplied by California, Mexico and Texas at eachrpriceo'
This concept ié known as exceés demand and this is the sig-
nificant demand facing any decision making unit. At any price
below equilibrium of the total market demand and supply of
other producing regions an excess demand exists. . This demand
is more elastic than total demand provided supply is not per-
fectly inelastic. X |

Figure 4 is included to illusfrate.theoréticallyAthe
derivation of excess demand for Arizona cantaloupes. EXcess
demand is also shown to be ﬁore elastic than»total mark¢£
demand ih Figure 4.

Total market demand fof spring céntaloupes is répree

sented by line D " Line SO represents the supply of spring‘

£

melons from areas other than Arizcna. Excess demand curve-

" D_ is- the horizontal difference between S, and D, at various

prices>below p This diagram.is helpful in illustratinglex~

1°
cess demand for Arizona cantaloupes to be more elastic than

the total market démand for cantaloupes. For example, given

points a and a‘' on-demand curves D ‘and De respectfully, the -

t

resulting quantities are Q and Q'. The following resulﬁs:,’
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P2 = Pé

0>Q'
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Price elasticity of demand (ED) = ,‘ZA'_\—% . %
°JE E
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If the excess demand curve is used to measure the
price elasticity of demand for spring cantaloupes from a par-
ticular district, the resulting elasticity should exceed that
of the totai demand curve at each price when other areas are
supplying significant quantities of cantaloupes to the mar-
ket. Therefore, it is to be expected that the effective price
elasticity of demand for a particular district will decline
as its share of the market increases, and the price elastic-
ity of demand would increase as its share of the market de-

clined near the end of the season (Mathews 1969).

Demand—-Income Relationships

Fluctuations in the general level of prices received
by producers for farm products, or for any group of products
such as fruits and vegetables may be affected by changes in
consumer money incomes. The income effect upon consumption
of a commodity can be negative, positive, or no change, de-
pending on whether the commodity is a superior good, an infe-

rior good, or neutral. A positive increase in cantaloupe
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consumption is expected since consumer disposable income has
increased since 1953 (Appendix Table 10); and, it is hypoth-
esized that there is a positive relationship between changes
in income and cantaloupe consumption. The theoretical con-
cept of this relationship is presented in Figure 5.

The income consumption function (I) represents the
consumption of cantaloupes at price Py The demand curve
(D) represents the demand for cantaloupes at income level Il’
If income increases to 12, demand shifts to the right or in-
creases to D'.

The income elasticity of demand is used to indicate
consumer preference for the commodity. For example, a com-
modity is considered superior if the income elasticity is
greater than zero and an inferior good has an income elastic-
ity less than zero. In the demand-income illustration, the

following is derived as income increases the quantity demanded:
I2‘:>Il
Qy, >0
E; = AQ/ AT - I/Q

. EI:>~O

Statistical Techniques and Other Considerations
in Demand Analysis

The first step in any analysis is to develop a thor-

ough understanding of the economic factors that affect the
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commodity and how the markets for that commodity work, This
information is helpful in setting up a theoretical model |

which describes those factors that are believed to affect

the supply, demand, -and price of the commodity. Diagrams

that show the flow of a commodity through the\marketing chan~ -
nels from prOducei to consumer are helpful in portraying var—r
ious interrelationships. Figure 6 is ihcluded to aid in thé
understanding of the demand and supply structures of-cantaQ
loupes (Foote 1958).- = |

Figure © éan also be used to indicate the kind bf
statistical questiéns that should be discussed. The diagram
indicates that: 1) there is no economic abandonment or un;
harvested cantaloupe production, 2) all of the production
movéd directly to a single outlet, 3) meionAconsumptionAis 
determined by current production since theré is no signifi-~.
cant amount of waste between producer and consumer, and 4)
cantaloupes héve no close subsﬁituteé, Fox (1953) pointed
out that when fhese.conditions exist, then unbiased estimates
of the structural coefficients of demand can be cbtained
thrdugh the use of a éingle equation fitted‘by least;squares, ,
Bqth Fox (1953) and Waugh (1964) found that, in actual prac?‘
tice, leasf~séuéres equations for agriqutuial products were
practically identical with-fhose obtained from the more elab—"
orate simultaneous methods. - |

The main purpose of the statistical techniques‘used '

“in this study was to estimate the elasticity of demand for

o
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spring cantaloupes. Many questions of economic importance
hinge upon elasticity and without it we can make only vague’
conclusions\(Working 1953). Working (1953) also pointed out
that when a research worker begins a deﬁand study he is con-
fronted with a set of dots which caﬁ be thoughé of as.the
intersection 'of a demand and supply curve. Without further
information, neither curve can be determined from the data.
Working (1953) then noted that if the démand curve has shifted
over time but the supplyvy curve haé remained relatively stable,
the dots trace out a supply curve. Conversely, i1f the supply
curve has shifted but the demand curve has remained stable,

the dots trace out a demand curve. If shifts fof_eaéh curve

'takevplace, the dots trace out what may look like a struc-—

tural demand or sﬁpply curve, but the slope will be too flat
or too steep.

Iﬁ many analyses of the demand for agricu,ltural-prodw
ucts, factorsithat‘cause the demand‘éurve to shift over time
are included as separate variables in a multiple regressidn
equation. -In effect, an average demand curve is derived
from the estimating eéuation'(Foote 1958). 'In this étudy it
Was assumed that the qﬁantity»suppliéd was-essentially unaf-
fected by current price. Foote (1958) éxplainéd that”in such

a case when price is plotted on the vertical scale the supply

cuxve will be a vertical line and year-to-year shifts in the

supply curve trace out a demand curve. ‘Under these circum-

‘stances, valid estimates of the elasticity of demand can be

¢ ™
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_obtained by use of é leastwsquares_muitiple regression anal—
ysis for which price is the dependent variable and supply,
and some demand shifters are used as independent variables.
In general the next stép after preparing the diagraﬁ
" is a consideration of the eqﬁafions that describe the more
important economic relations. The process by which a set of
economic variables are believed>to be generated is called a
structure. The variables whose values are explained by ﬁhe
structure are known as endogenous variablesérwhereas those
whose values are defermined outside the structure are called
exogenous. -The set of structures that are compatible With
the investigators advance assumptions about the statisticél'
universe from which the data are drawn is called a model.
Thus, within.a model,; it is specified whichAstructural rela-
tions are assumed to hold exactly and which inélude~an unex— -
plained residual or relation. The term economic model is
~applied to the set. of structures consistent with the assump—
tions developed by the investigator from4economic theqry~ahd‘
knowledgé of'existing factors that relate to a particular 
commodity.area, Thué, an economic model is a set of equa—
tions that is consistent with the relationships and ideﬁtij
ties implied‘by the diagram (Foote _1958)° For example, ffom:
the diagram it can be assumed that production (shipments);is
equal to consumption. -
Ahother considefation in>f§rmula£ing statisﬁicai 

"models is the ghoice‘of the time unit to be used. Many crops
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normally are published by marketing vears; therefore, this
would be a conVénient time period to use., However, for can-—
taloﬁpes, the ecoﬁomic structure differs considerably in one
part of the vear from that in othexr parts. Thus, the econom-
ic model that re@ateé to spring cantaloupes may differ from

one that relates to the summer melon crops. Foote (1958)

" wrote that decisions with respect to the time unit are based

more on economic considerationrthan on statistical ones and
frequehtly must be made before formulating the economic model.

For spring cantaloupes, the marketing season covers
only a few weeks. The variables (income, population,  and
consumption)vare on an annual -basis, butlit was assumed for
this analysis that the two periods are related. Interest
was centered on the prediction of melon prices during specifié
weeks. Shorter periods tend'té be more homogenéous than
longér ones but the effect of this on the analysis may have
been offset, partly, in the event thét irregular or non-
measurabie factors became more important. |

.Cerﬁain refinements are needed in statistical studies
to correct the déta in order té remove the effect of'various

extraneous and'complicating factors. For example, adjust-

ments are needed for changes in purchasing power of money,

changes in populatibn, and shifts in consumption habits. The

adjustments made for this study are explained in the next

chapter.

(&



CHAPTER IV

COLLECTION OF REIEVANT DATA AND
DEMAND ANALYSIS OF ARIZONA CANTALOUPES
Data
Price and.Quantity

‘Price and quantity information for this study waé
obtained from daily and seasonal summary reports issued by
the Federal-~State Market News Serxrvice field offices in
Phoenix and Yuma, Arizona, and Weslaco, Texés,

Price data are F.0.B. prices per jumbo crate contain-
ing 36 cantaloupes. These prices were guoted fof cantaloupes-
of good merchantable quality and condition. The jumbo crate
of size 36 is the predominant>§ack and price information for
this size melon were consistently reported for all years £hat-
prices were available. Prices for sizes other than 36 were
also reﬁortedlby Market News whenever volume shipments were
attained. These prices were not uSed in the analysis because
these crates were not regularly available. |

Price and quantity data for this sﬁudy were deveioped-
on a weekly basis° The weekly price is a weighted averéqe'  
by shipménts of the daily priceé reported for size 36 canta-
loupes. A mid-point price was used when a range-in prices
was re?prted; Market Neﬁs did not‘report'prices for Satufday

40



41..
or Sunday; therefore, this information was generated by aver-
aging the Friday and Monday cantaloupe prices. Each week
ends with Saturday and week 15 always includes May - 30 regard—
less of the Week day it occurred. |

In order to isolate real price~gquantity relationships
for this study, all prices were divided by the gross national
product implicit price index using 1958 as the base yeaf
(Appendix Table 10).

Quantity data is expressed in thousands of crates
and this information was obtained by multiplying the number
of cars shipped by a conversion factor (Appendix Table 11).
This conversion factor, which is thernumber of cantaloupe
crates per carlot equivalent, changed’three times from 19537
to 1969 because of the use of larger transportation equip-
ment. The conversion facfor for}Mexican importé is different
from the United States conversion factor for cantaloupe .
shipments.

The shift effect of population changes on the demand
cufves wasg removed by leldan all quantity data by an 1ndex
of United States population using 1958 as the base year |
(Appendlx Table 10). |

After the prlce and quantity édjustments were made,;
the data for the years 1954 to 1969 was graphcd Flgure 7.‘
An inverse relatlonshlp between cantaloupe prices and quan-

tities shipped is dominant;
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Other Data and Adjustments

In any regression analysis the structure generating

the data should remain constant over the period of time

covered by the data. A zero-one variable can be -introduced
in the ahalysis to ailow for discrete changes in the struc;
ture over time. The purpose of the zero-one variable could
be to determine if the structure has changed significantly
from one period-to another. However, the dummy variable has
limited predictive value as. it does not indicate’the réason
for the change. |

.Income level has been considered a’demand shifter in
many quantitative studies. Increases in income, for a supe~

rior good, increases demand, and vice versa. - Income was in-

cluded in the demand analysis to determine'the4income effect

on cantaloupe prices in Arizona. The income variable was

deflated to reflect 1958 dollars (Appendix Table 10).

Pfior to 1958 the Market Newé Service reported trﬁck
shipments on an irregulaf basis. The data for those periéds
when truck shipments were not availabie was generated by us-
ing a ratio of rail versus truck shipments where botﬁ meéﬁs\

of transportation were reported. Truck shipments by months

were obtained from the Market Reports Section of the CQnsumér

A?éndrMarketihg Service in Washington, D.C.,, and these figures

were used as a check for the method of generatihg shipmentsr'

on a daily basis.
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‘The.only limitation of the data was the unavailabil-
ity of complete shipmentZinformation-from Ssouth Texas. ‘This_
restriction Wés caused by the Market News Service closing
their field office in Weslaco early each June. However, a
large part of the Texas spring'cantaloupe Ccrop was dgenerally
harvested before the élosihq of the field station.

Application of Single Egquation
Least~-Sguares Multiple Regression

Several single equation linear multiple'regressioﬁ
models were specifiéd to estimate the price per crate of
Arizona cantaloupes (at the packing house level) consistent
with spring cantaloupe shipments and consumer income5 The
justification for using the single equation leastwsquareé-
approach is presented in the latter part of Chapter»III°
Because causal relationships are difficult to determine, it
is hypothesizéd that causation runs in one direction. That
is, the dépendent variable (price) is direqtly influenced by
the>independentvariables° These single equation relatiori-
.ships were used to determine the price flexibility and eias—
tiéity of deman& for Ariiona cantaloupes. - | -

The variables included in the;analysié are identified
as follows: ‘
| P~ is thé dependent variable which represenﬁs;
| the F.0.B. price for a crate of size 36'-'-

cantaloupes.
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- weekly quantity of cantaloupes, in theusands
of crates, shippedrfrom Arizona. |

- weekly gquantity of cantaloupes, in thousands
of crates, shipped from Texas.

- weekly quantity of cantaloupes, in thousands
of crates, shipped from Mexico.

- weekly quantity of cantaloupes, in thousands
of crates, shipped from California.

- weekly quantity of cantaloupes, in thousands
of crates, shipped from all areas producing’
spring melons other than Arizona.

~ weekly gquantity of cantaloupes, in thousands
of crates, shipped from all spring ﬁeloh
producing regions. |

"= United States per caplta dlsposable income
in 1958 dollars. |

- Zero-one dummy variable for each- -of the var-

ious weeks.

The Unlver51ty of Arizona’s Computer Data Center con-

ducted the analy51s for each model by using the Multiple Re—

{

gression technique. The following analyses were then

performed_on the data:

1.

The "t" test was applied to each regression co-
efficient to determine if it was significantly
different from zZero at the 5 percent level. The

“computed "t" values appear in parenthesis below

each regression coefficient. The follOW1ng sign
is used to indicate: 51gn1f1cance° *
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2., -The price elasticity of demand was determined
in each model by calculating the price flexibil-
ity and then transposing. Price flexibility is
the inverse of price elasticity. Price flexi-
bility is calculated first since price is the
dependent variable. Price elasticity of demand
for each model represents the price elasticity
of a particular point on the excess demand curve.

3. Income was not significant in any of the models
tested; therefore, income elasticities are not
‘calculated in this study.

Model I

1

The first relationship specified was:
Py = (Ql’ QS’ 1)

where PA is.the price of Arizona cantaloupes. The least-

squares regression equation, =b, + b0, +D + b, I,

17T P58+ by
is used to analyze weekg 15 through 20 for the years 1953-

Pa

11969. The results oﬁ this model are presented in Table 12.
. It was hypothesgized that cantaloupe shipments from Arizona
and other areas would have a negativé influence on price;"
while income would have a positive effect. o

| The regression coefficientS'in Model I had the ex-
pected signsAexcept for income in week 15. However, thé inQ
céme effect was not gignificant for any week. The shipment
of cantaloupes from Arizona had a significant effect on thé
F.0.B. price per crate during all weeks of the season eXcépt
week 150. This,cén be‘explained by.the seaéonélity of_éanta~
loupe production in Arizona. Wéek 15 is the beginning of
the Arizona melon season and the VQlume of_cantaioupes

- shipped during the early part of the season is small.
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. Cantaloupe éhipments from competing regions had a
.significant influence on'Arizoné melon prices oﬁly in weéks
17 and 20." Week 17 is near the end of the Rio Grandé Véiley
of Texas cantaloupe season and the start of the Parker,
" Arizona, and Paloverde Valley,-California shipping seasons.
Week 20 occurs when Arizona's spring cantaloupe Shipmenté are
declining aﬁd shipments from thé Cenﬁral and Southern San
Joagquin Valley areas are increasing.

, The regression equation used in Model T ﬂad the
highest R2 value (°é3) for week 16 and the iowest R2 (.435
for week 18. The concept of excess demand was also illué~
trated by the results of this model (Table 12). As Arizona's
market share increased, price elasticity of demand decfeéséd;
and vice versa. |

The excess demand concept was used in constructing
the demand curves for Arizona cantaldupes for each wéek'of
the season (Figure 8). These excess demand curves were com-
puted by using the equation for excess demand which is ex-
pressed as s ‘ | |

P, = Po' + P10 |
rThe value of the regression constant (bo') in the above equa-
: ﬁion was computed by multiplying the régression_coefficien£é 
by the average Qalue of the independent variables and addiﬁg .
the results to the regreséion constanﬁ. In Othef words; ﬁheA
’average'influénce of shipments from compéting‘districts and

the average influence of income were added to the regression .
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Acdnstant_to'obtain bo', This step was‘performed for each

week. The formula used was: -

by' = Dby + by0- + b T
The position of the demand curves in Figure 8 indi-
cates a seasonal shift in demand for Arizona cantaloupesr
however, this does not indicate whether shift was signifi-
cant. The purpose of Model III willrbe to determine if this
shift in demand was significant. The position of the demand
curves for weeks 16“and’l7 indicdates an increase in the de-
mand for Arizona cantaloupes. This is expected since melon

supplies are declining in Texas and increasing in Arizona;

therefore, more buyvers would be seeking melons in Arizona.

Model Ii

Model II was used to measure tﬁe structural coeffi%.
cients of demand for cantaloupes by combining the quantities
shipped from all spring,producing areas. The functidnal' -
form ofAthe equation spedified for'multiple regression |
anhalyses was-
P, = F (Q6, I)

A
In a sense,.this fuhétional relationship'eXpréssesi
total demands for cantaloﬁpeé in the United States for weeks
a 15 through 20. The results of Model II are presénted in .?ff
-Table 13° The Rzlfor each week was tﬁe same as those ob+¥;f‘

tained in Modél‘I, The combined effect of shipﬁents from

Arizona and competing areas had a significant influence onfﬂ
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AArizona cantaloupe priceS? Per capita income was not signif;
icant. The price elastiéities of total demand for each week
were less elastic than the elasticities of Arizona's excess
demand curves which were derived from Model I. This rela-
tionship holds true with excess demand theory.’ |

The total demand curve for each week is illuétrated 
in Figure 9; The relative posiﬁion of these curves was the
same as Arizona's excess demand curves in Figure 8 except
for weeks 16 and 17. The demand during week 16 for this model
was greater than’caﬁtaloupe demand in week 17. This shifting-
in total demand from week 15 to 16 was expected since supplies
in competing districts normally decline in week 15 and more
buyers seek cantaloupe supplies from.Arizona° Qﬁality céuld
be another factor causing this shift since buyers are able
to obtain the gquality fhey are seeking as supplies become
more plentiful beginning with week 16. Demand for canté»
loupes declined as expected in each week succeeding week lé»
as supplies increased and buyers became more cautious in -

trading.

Modél IIT

The purpoée of Model IIT was to determine if aAseé—
ébhal shift in‘demand for Arizona céntaléupeS'occurred bé;71
tWeen weeks 15 and 20. The analysis was made with the T

inclusion of a zero-one dummy variable to represent each week

of the season. Week 18 was used as the base period. The .
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MR (multiple regression) function specified was:
D = Y
Pa = £ Qqr Qg0 Wygr Wogs Wygr Wigr Wogr 1)
The resulting statistical equation and the estimated regres-—

sion coefficients were as follows:

P, = 8.24 -~ (.0048) (Q,) - (.0033) (Q-) + (.1522) (W._.) +
A (8.62)* Y (4.16)* > (.38) S
(.4216) (W..) + (.3106) W,.) - (.8415) (W,.)
(1.34) T qos YT (2i00)x 19
~ (1.2564) (W,,) + (.0002) (I)°
(3.62)* (.38)
R? = .68 d.f. = 74 Eg = -2.78

The-computed "t"* wvalue for weeks 19 and 20 were sig-
nificant while weeks 15, 16, and 17 were found td be nonsig-
nificant. This indicates that a seaéonal shift in the demand
for Arizona cantaloupes occurred as expected and as suggested
by the graphic position of'the excegs demand curves in Model I.
Weeks 19 and 20 occur during late June and early July wﬁen 
cantaloﬁpe supplies from Arizona are declining, shipments of
the mid-summer crop are increasing, and the quality of the
spting crop generally declines. o

| The analysis of Model IITI, in effect, is total demand
for the entire-Arizqna cantaloupe season. The resulting price
elasticity of demand of spring cantaloupes for weeks 15

thrdugh 20 was -2.78.
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Model IV

This model attempts to measure the total demand for
spring cantaloupeé in the United States by specifying a MR
analysis of the following form:

- Py =f (Q6, 1,'W4 ,,,,,,,, Wyg)
where Py represents the price for cantaloﬁpes regardless of
the source of supply (Mexico, Texas, Arizona, or California).
Im@licit in this approach are the assumptions that cantaloupes'
from the various afeas are a homogeneous commodity and that
the.price in a particular area primarily reflects the total
supply of all areas. The Market News Service generally re-
ports prices for Mexican cantaloupes in March and April be-
fore United States melons mafure, Starting in May, prices
are quoted for Texas cantaloupes and in June prices are re;
ported from Arizona and California. Cantaloupe‘shipments
from all sources are combined as one independent variable.

A zero-one variable was also employea in this model to deter-
mine if demand for spring cahtaloupes changes significantly
during the spring season. Week 18 was again used as the base

- week. The results of Model IV are presented in Tablé 14.

2 (.85) obtained withAModél IV is an improvement

The R
over the predictive wvalue obtained from the other models used
in this study. Cantaloupe shipments from all areas have a
highly significant influence on cantaloupé prices as éxpected°

The "t" wvalues for weeks 4, 11, 12, 13, 19, and 20 show that

the demand for cantaloupes during these weeks was significantly.
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different from week 18. Week 4 occurs in early March when |
Mexico is the only area shipping cantaloupes and shpplies
are small. The exact position of thé demand curve er Week .
4 relative'to week 18 is:unknown; énd, it cannot be deter-
mined in this analysis since only one oﬁservation was avail-
able. Weeks 11, 12, and 13 are the first three weeks of May
when Texas becomes a major supplier of cantaloupes. The ex-
pected influence of Texas shipments would be a downward shift
in the demand curves. Weeks 19 and 20 are at the end of the
season when spring cantaloupe supplies and gquality are deciinw
ing and melon shipments from the mid-summer producing areas

begin to move into the major markets.

Model V

| This model was used in an attempt to measure the
structural coefficients of demand for Mexican cantaloupes in
United States markets.. The funétional.form of the MR analy-
sis used was:s . _ _

Pm = Po ¥ P30 .+.b191 + B,0, + B0, + byT
where Pm represents the price of Mexican éantaloupes° The
independent variables used in the analysis besides Mexican
quantities included cantaloupe shipments from Arizona,
California, and Texas plus-per-cépita income. Price and

Quantity data from Mexico was available from the years 1964

to 1969, The results of Model V are presented in Table 15.
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Shipments ffom Mexico and Arizona had a significant
influence on Mexican cantaloupe prices. Income and quantiQ;
ties shipped from California and Texas were‘nonsignificantn
The price elasticity of demand fof Mexican cantaloupes with
respect to Mexican shipments wés estimated to be -5.88. |
Gehring (1968) estimated the price fléxibility of Mexican
meion imports ta be -.87 and the price elaéticity of demand
to be -1.15 for the years 1964 to 1966.

Excess demand theory was applied to Mexican cantaloupe
imports and the resulting demand curve is presented in Fig-
ure 10. The average price and quantity obtained with this
model was $9.90 and 99.7 respectively. The price is the
F,O,Bokpricebper crate and the quantity is the average number
of crates (in thousands) ex?orted each year from Mexico for

the time that data was available.

Other Research- .

| Boles (1969) prepared a statistical analysis of the 
intraseasonal variation in F.0.B. cantaloupe prices in four
sub-areags of California including Wheeler Ridge (Bakersfiéid),
Blythe, Westside (Fresno), El Centro and the Yuma area of
Arizona. These fivé sub-~areas produce the spring and summef

- cantaloupe crops in Arizona and California. Boles' (1969) .

. attempts ﬁblpredict an average seasonal ﬁattern of prices

after considering cantaloupe shipments and consumer income.
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Boles' (1969) basic data consisted of daily canta-.
loupe shipments and daily F.O0.B. prices from the five sub-
areas mentioned as well as daily.shipments from other Uniféd
States areas and from Mexico. This data was reduced to a
weekly average for the years 1963 to 1968. The following
equation was obtained: |

y = 8.595 + 1.409.X, - .356 X,

1
where y is the price in dollars per Jjumbo crate of size 36
cantaloupes; Xl is per capita income in thousands of dollars;
X2 is per capita shipments in carlots per million persons.
The resulting R2 was a .86. Boles (1969) also found canta-
loupe shipments for all weeks caused a significant and sys-
tematic reduction in cantaloupe prices. When considering
average shipments per week (averaged over 1963 to 1968).and
Al968 population'énd inqome, the seasonal pattern of F.O.B.

prices generated by Boles' (1969) demand equation are pre-

sented in Table 16.



CHAPTER V
SUMMARY AND CONCLUSTIONS

Arizona ships a large portion of the spring canta-
loupe supplieé'for United States markets. The prdductionr
and marketing of spring cantaloupes contributes significanfly
to the economy of Arizona, especially the economy of the Yuma-
district., California, Texas, and Mexico are the other major
sources of spring cantaloﬁpe supplies which compete with
Arizona melbns during May and June. The overlapping of the
harvesting periods that exists between Ehese four regions xe-
sults in seasonal variation in the quantities of cantaloupes
marketed and tﬂe prices received at the farm levél°

Cantaloupe proauction is a high risk venture. This
characteristic makes it particularly édvantagecﬁs for Arizona
producers and handlers to be aware of the relationship be- .
tween the gquantity of cantaloupes shipped each spring and
prices; Thus, the purpose of this study was to conduct a-
demand analysis of spring cantaloupes from which estimates .
and forecasts of economic phenomenon could be made. Thi§
study was primarily interested in developing ah economic

model for analyzing the structure of demand for Arizona

61
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cantaloupes at the packing house level. Price and income.
elasticities were alsb estimated.

Market demand theory was a?plied in developing the
models used in this analysis. Demand was méasured atvtﬁe
packing house level. Even though farm and retail prices ap-
pear to be related by some absolute and scome percentage‘mafké
ups, it was assumed innthis study that demand at the packing
house level was a derived demand and less elastic at any
given level of qﬁantity than demand at the retail level.
Excess demand theory was also applied in the study since the
relevant demand for'Arizona cantaloupes is the total market
démand for spring melons less the quantities supplied by
other areas at each price. This is the significant demand
facing any decision making unit. At any price below equilib-
rium of the total market demand and supply of othen:produc»-=
ing rggions an excess demand exists. This demand is more
elastic than total demand provided supply is not perfectly
inelastic. | B A

The first step of the‘analysis was to determine the
economic factors that affect cantaloupes and how the markets
work. A diaéram was developed to show the flow of cantaloupes
tnrough the marketlng channels from producer to consumer which .
was helpful in portraying various 1nLerrelatlonshlps in fhe
'marketlng system. This information was helpful in settlng |
up the Lheoretlcal models used in an attempt to explain or

describe those factors that were to affect the demand and
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_price of céntaloupeéf In other words, the flow chart gave-$‘
an indication of the kind of staﬁistical techniques that
could be used in the analysis. The diagram indicated that:
1) there is no economic abandonment or unharvested spring
cantaloupevproduction, 2) all of the production moved directly>
to a single outlet, 3) melon consumption is determined by
current‘proaﬁction since there is no significant amount of -
waste between the producer and consumer, and 4) cantaloupes
have no close substitutes, When these conditions exist, then
unbiased estimates 6f the stfuctural coefficients of demand
can be obtained through the use 0f a single equation fitted
by least~squares.
In the analysis, several single equation multiplé
linear regression models were'specified\to estimate the price
~Apér crate éf Arizona cantaloupes consistént with spring canéA
taloupe shipments and consumer income. The "t" test was ap-
plied to each regression coefficient to determine if it was
significantly different from zero. The price elasticity of
demand %as also determined in each model by calculating the
price flexibility and then transposing. Income did not have
a significant inflﬁénée on cantaloupe prices in ahy’of tﬁe“
models; therefore, income elasticities were not calculated,;
It was assumed that cantaloupes are a neutral commodity.
“The results of Modeis i and II were the same'excepﬁé.
that the price elasticities of demand for each week in Model

IT wére lower than Modél_I. Model I was an excess demand
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’analysis of-Arizona'cantaloupeS'and Model II was a total de-
mand analysis of spring cantaloupes. Thé price elasticity |
of demand for Arizona cantaloupes was found to be highly
elastic in both models for all weeks (15 through 20) of
ArizZona's melon seasdno This indicates-that the cantaloupe
industxry of Arizona could’increase total revenue by increas-—
ing melon shipments. This would not apply to the individual
firm who may already be operating at the most efficient scale.
A high R2 of .83 was obtained for week 16 and week 18 had a
low R2 of ,43° Facﬁors cther than thoseiincluded in Model I
and Model II had an influence on Arizona cantaloupe prices
during week 18, Excéss demand theory was found to hold true
in Model I since price elasticity of demand for Ariiona éanj
taloupes decreased as Arizona's share of supply increased
and vice versa.

A seasonal shift in_demand for Arizona cantaloupes
was found in Model III With the inglusioh of a zero-one dummy
variable to represent each week° The graphic position of the
excéss demand curves in Figure 8isuggests a downward shiff
in demand for Arizona cantaloupes toward the end of the spring
season. This was-éxpedted since supplies.in Arizona are de-
clining at this time while shipments of the mid~summer melon
crdp are increasing. Also, the quality of the spring crop
deciines near the end of the season. Thé resulting=price

elasticity of demand for Arizona cantaloupes for all weeks
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combinéd (15 through 20) wés ~2.78. The r? for Model III |
was ,68»l | ,

Model IV attempted to measure the total demand for
spring.cantaloupes in the United States regardless of the
source_of‘supply° Implicit in this approach were the assump-
tions that cantaloupes from the various areas are a homoge-
neous commodity and that the price in a particqlar area pri-
marily reflects the total supply of all areas. Shipment and
income data for weeks 4 through 20 were used in this model”'
and the price elasticity of demand for these weeks was esti-
mated to be ~2.77 which is the same as the elasticity of de-
mand obtained in Model III. The R2 (.85) obtained with Model
IV was an improvement over the predictive value of the othér
models used in this study. '

The last model used attempted to measure the struc-
tural coefficientsvof demand for Mexican cantaloupe‘imports
for Ehé years 1964 to 1969. Arizona cantaloupe shipments
were found to have a significant influence on MéXican canta~-
loupe prices. Quantities shipped from Texas were nonsignif-
icant even though Texés starts shipping melons eérliér than
Ariéona; The priée elasticiﬁy of Mexican cantaloupe iﬁports
were highly eléstic at -~5.88, However; the predi¢tive valué
of Model V was poor since>theirésulting R2 (,44)VWas low.

| A description.of>the structure of'the'spring canta-

loupe industry was also included in the thesis. The putpose

was to aid in the development of a thorough understanding of
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the interrelationships of the industry and to add to the
understanding of the economic factors that affect éantalbupé
prices. The markéting channels for cantaloupes are similar
to those of most perishable commodities. The marketing sys-
tem is classified by'separate functions which include the
folloWinq: grower, packer, broker, wholesaler, retailer, and
consumer. Many of the firms operating in the Western United
States perform all of these functions except for retailing'r
and consuming.

A review of shipment data revealed that Mexico begins
exporting cantaloupes in February and continués shipping un- -
til Texas and Arizona start their harvesting season. Arizona
has averaged shipping 40.2 percént of all spring cantaloupe
shipments compared to 24.9 percént for California. Texas and
Mexico have averaged shipping 19.3 and 13.6 peréentArespec—»
tively. -Exports from Mexico héve decliﬁéd from 1965 because
diseases and viruses reduced yieldso. California also had
disease difficulties in the mid 1960's which shérply reduced
cantaloupe production. New diseése résistant varieties have
been developed for California; however, production hés not
returned to previous levels because of competition from: ‘
Arizona ana Texas. Spring cantaloupe production in Arizona‘f
has remaihed relatively more stable while the importance of‘.
Texas as é suppliér has been increasing iﬁ recenﬁ yéars°

Production cost per 80—pound crate in Texas, Califor-

nia, and Mexico were Shown to be $1,76,'$l°99, and $3.11
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respectively. Average yields per acre for these three areas
are 160 crates in.California, 125 crates for Texas, and 110
crates in Mexico,. The total production, harvesting, and
marketing cost or break~even price per 80-pound crate for
Texas was $5.18 compéred to $9.78 per crate for Mexican
growers. Harvesting and marketing information was not avail-~
able for Arizona or California. The harvesting and market-
ing cost is more near an absolute cost; therefore, it was
assumed that the cost for performing these functions is greater
in Arizona and California than in Texas because of higher la-

bor expenditures.
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TABLE 1.

CANTALOUPES~-USUAL HARVESTING DATES FOR THE PRINCIPAL
PRODUCING AREAS AND SEASONAL GROUPS

Usual Harvesting Dates :
Seasonal Group. Most Principal Producing -
& State Begins Active Ends Districts or Areas
Spring ‘
Texas 4/25 5/10-6/15 6/30 Rio Grande Valley
"Florida 4/15 5/15-6/15 6/30 Gainesville
California 5/1 June 7/10 Desert Valleys
Arizona 5/20 6/10-7/10 7/20 Yuma
FEarly Summer :
Arizona 5/15 July 7/31 Salt River Valley
Georgia - 6/1 6/15-7/31 8/15 Coastal Plain, Piedmont
South Carolina 6/10 6/20-7/20 " 8/20 Blackville, Pageland
Mid-Summer
. Texas : 6/10 6/25-8/15 9/15 Elgin, Milano,
' I - East Texas, Pecos,
El Paso, Dallas-
: Ft. Worth -
California 7/1 7/10-9/10 10/10 San Joaguin Valley,
’ Sacramento Valley,
Southern California
Indiana 7/10 7/10-8/31 9/20
Late Summer N
Michigan 8/1 8/15-9/15 9/20 Detroit .
Ohio 7/25 8/10-9/15 9/30
New Jersey 8/1 8/10-9/10 10/10 . '
Colorado 8/10  8/20-~9/20 10/10 Brighton-Greeley, Arkansas

- Valley, Western Slope



TABLE l1l--~Continued

Usual Harvesting Dates

Seasonal Group Most Principal Producing
& State Begins Active Ends Districts or Areas
Farly Fall ‘ : .
California October Westside San Joaquin
' Valley, Central
California
Arizona October

Maricopa

Sources: United States Department of Agriculture (1963), Federal-State
Market News Service, Marketing California Melons, 1962 Season,
Fresno, California.

- United Stateleepartment of Agriculture (1954) , Agricultﬁral
Marketing Service, Agricultural Handbook No. 80, Washington, D. C.

oL



TABLE 2. COMMERCIAL CANTALOUPE PRODUCTION BY
‘ SEASONAL GROUPS AND YEARS, 1953-69

Year - Spring . Early Summer Mid-Summer Late Summer Earl.y Fall Total
' | 1,000 cwe.
1953 | 4,280 | 1,726 | 5,617 1,035 . N.A. 12,659
1954 | 4,924 | 1,541 5,590 1,095 N.A. 13,197
1955 | 4,574 1,174 5,926 1,129 Cw.a. | 12,937
1956 | 4,684 941 5,497 1,165 N.A. "12,333
1957 3,044 689 - | 6,232 1,150 | N.a. 11,110
1958 - 3,173 1,279 | . 7,110 1,039 N.A. 12,420
1959 | 4,064 998 6,585 1,179 N.A. | 12,870
1960 3,669 679 - 7,115 1,160 N.A. 12,562
1961 3,249 659 7,693 1,165 126 12,765
1962 . 3,964 624 7,542  |. 1,080 324 | 13,343
1963 4,181 570 7,559 1,119 242 13,409
1964 3,438 | 561 7,402 1,066 - 228 12,162
1965 3,725 730 6,184 791 284 11,714

" TL



TABLE 2--Continued

Year

Spring Early Summer Mid~Summer Late Summer Early Fall Total

1966 3,230 646 - 5,789 851 237 10,753
1967 3,885 | 751 | 6,655 801 " 460 12,552
1968 3,841 806 7,732 794 362 13,535
1969 5,175 708 7,249 566 354 13,725
'Avérage _ ‘
1960-69 3,836 673 7,092 939 2901 12,802
Percént of , .
 Total 30.0% | 5.3% 55.4% 7.3% - 2.0% | 100%

Sources:

United States Department of Agriculture (1955-1968), Agricultural

Statistics, Washington, D. C., annual issues.

United States Department of Agriculture (1968-1969), Statistical‘

Reporting Service, Crop Reporting Board, Commercial Vegetables,
Austin, Texas, periodic releases.

L



TABLE 3.' SPRING CANTALOUPE PRODUCTION FOR U. S.

1,932

611

1,062

MARKETS BY AREAS, 1953-69
. Mexico®
. Year Arizona California Florida Texas Imports Total
| 1,000 cwt.
1953 1,992 1,598 53 631 N.A. 4,274
1954 2,160 1,500 74 1,190 N.A. 4,924
1955 1,848 | 1,216 110 1,400 N.A. 4,574
1956 1,955 1,310 139 1,280 N.A. 4,684
1957 1,155 981 56 852 87 3,131
1958 1,331 1,130 72 640 267 3,440
1959 1,762 1,812 85 405 286 4,350
1960 2,010 1,188 72 399 509 4,178
1961 1,668 988 . 75 518 354 3,603
1962 2,062 1,068 78 756 497 4,461
11963 2,249 942 77 913 527 4,708
1964 - 1,970 570 88 810 858 4,296
1965 120 839 -

€L



TABLE 3--Continued

| _ o Mexico®
Year Arizona  California  Florida Texas Imports Total
1966 1,800 912 . 90 428 - 875 4,105
1967 1,308 1,175 90 1,312 692 4,577
1968 1,392 1,441 70 938 343 4,184
1969 1,472 2,172 91 1,440 529 5,704
Average o - ‘
1960-69 1,786 01,107 85 858 602 4,438
Percent of : -
Total 40,2 24.9 1.9 19.3 13.6 - 100%

a. Imports from Mexico are for the. months of May and June only.

Sources:

United States Department of Agriculture (1955-1968), Agrlcultural
Statistics, Washington, D. C.,. annual is

United States Department of Agriculture

Austin, Texas, periodic releases.

sues.

(1968-1969),
_Reporting Service, Crop Reporting Board, Commercial Vegetables,

Statistical.

L



TABLE 4. CANTALOUPE IMPORTS FROM MEXICO BY MONTHS - AND YEARS:

. Year

Feb.

March

1959

259

9,014

38,401

54,332

14,899

Jan. April May June July Aug. Sept. Oct. Nov. Dec. Annual
. 1,000 Pounds
1957. 1,139 4,481 13,693 21,663 8,136 . 551 - - . - - = . 85 49,747
1958 861 1,269 1,414 13,414 23,754 2,980 164 - - - ~ - 43,856
196 500 5,481 21,380 26,936 2,684 128 18 - - - = 56,2231f

1960 510 2,328 11,195 13,630 44,557 6,313 126 - — 307 316 - 79,281
1961 - 2,479 2,074 9,836 29,416 32,555, 2,é28 37 - - - 327 - 79,552
1962 1,387 1,876 10,870 33,634 41,257 8,406 56 142 - 58 - 110 97,796
1963 423 1,277 11,804 43,595 50,784 1,961 409 174 - ~ - - 110,427
1964 - 402 15,272 27,829 47,375 38,466 374 - - 12~ 332 130,062
1965 431 732 9,190 51,097 64,170 19,694 357 108 55 367 184 148 146,533
1966 646 1,995 15,609 30,573 59,787 27,753 130 - - - 15 - 136,508
1967 - ‘ 287 18 - - 8 - 117,218

G/



TABLE 4--~-Continued

Year Jan.  Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Annual
1968 - 300 10,466 26,900 28,993 5,287 132 - 61 - - 7 72,146
.1969 - 359 17,423 47,095 37,838 15,064 487 - - - - - 118,266
Average: :

1960-69 588 1,160 12,068 34,217“46,165 14,067 239 44 21 74 85 60

Source: United States Department of Agriculture (1968), Foreign Agricultural

Service, Fruit and Vegetable Division, Commodity Analysis Branch, Straw-
berries and Selected Fresh Vegetables, U. 5. Imports (for consumption)
from Mexico (by months), Washington, D. C. :

9L



TABLE 5. CANTALOUPES: PREHARVEST COST PER ACRE, TEXAS, 1969

_ . Value Per
Item Units Unit Total Cost

‘Dollars ~ Dollars
Cash Expenses

Tractor and Egquipment 15 hours . S .80 $12.00
Tractor Labor - ' " 17 hours 1.50 25.00
Other Labor (thinning,

" moving vines, irri-

gation, etc.) * 33 hours 1.40 46.20
Seed : - 2" pounds 2.50 5.00
Fertilizer (80-80-0) 160 pounds : .11 17.60
Insecticide , A 4 applications 2.25 9.00
Fungicide , : 4 applications 4,00 16.00
Herbicide (Prefar) . % application ~ 16.00 8.00
Irrigation Water : 4 applications 3.00 12.00
Pollination (Bees) % hive 6.00 3.00
TOTAL GROWING COST | | ' ~$154.30
Cash Overhead: .
Land Rent ‘ ' . 30.00
Interest on :
Production capital :
(8 Pct., 6 mo.) ' B . 6.20 36.20

$190.50

Ll
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. TABLE

5-~Continued

Item Units

Value Per
Uriit

‘Total Cost

Non-Cash Overhead:

Depreciation (equip=-
ment, building,
vehicles)

$30.00

- TOTAL ALL COSTS

. $220.50

Total Cost per Crate
(Yield: 125 crates)

'$ 1.76

Sources:, Thomas'D. 1ongbrake (1970), Vegetables-Estimated Costs of Production, -

Mimeo Report, Texas Agricultural Extension Service, Weslaco, Texas.

- 8L



TABLE 6. CANTALOUPES: PREHARVEST COST PER ACRE,
IMPERIAL VALLEY, CALIFORNIA, 1968

Value Per
Ttem Units V, Unit Total Cost

Dollars Dollars .
Cash Expenses:

Tractor and Equipment . Custom . $52.00
. Labor (hoe, irrigate, ' o : .
thin, move vines, : ‘ o '
etc. . 49 hours o $ 2.00 98.00

Seed P ~ 2 pounds : 2.25 4.50
Fertilizer ' V o

11-48-0 o 400 pounds .05 20.00

Sidedress Nitrogen - 150 pounds .10 15.00
Insecticide ‘ 6 times 3.00 . 18.00
Funigate 1 time . 14.00 14.00
Irrigation water ' 6 times 1.15 6.90
Pollination (Bees) 1.5 hives 4.00 6.00

TOTAL GROWING COST - ‘ $236.13

6L



TABLE 6--Continued

Value Per

ITtem Units Unit . Total Cost
Dollars Dollars
Cash Overhead
Land Rent $65.00
Interest on Production ‘ )
Capital (6 Pct., 6 mo.) _ . 6.57 ,
Miscellaneous : 10,00. $81.57
TOTAL ALL COSTS  $317.70
Total Cost Per Crate
1.99

(Yield: 160 crates)

. Source:

John C. Fliginger, et al., (1969), Supplying U. S. Markets with Fresh
Winter Produce - Capabilities of U. S. and Mexican Production Areas,

United States Department of Agriculture, Economic Research Service,

Washington, D. C., p. 96.

08 .
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TABLE 7. CANTALOUPES: PREHARVEST COST PER ACRE,
SINALOA, MEXICO, 1968

Item . Total Cost

Cash Expenses:

- Tractor and Equipment : $52.48

All labor (machine, operators,
irrigators, field hands, etc.) 85.93"
Seed ! 54.00
Fertilizer 16.19
Insecticide and Fungicide 19.43
Irrigation water - 3.89
- : $238.72
Cash Overhead:
Land Rent ' . © 32,39
Interest on Production Capital
(9 Pct., 5 mo.) » ' 8.95 ' '
Other 11.94 . 53.28
: ’ $292.00
Non-Cash Overhead:
Egquipment Depreciation o '35,05
Interest (9 Pct.) 14.61 49.66
TOTAL ALL COST , ' . $341.66
Total Cost Per Crate
(vield: 110 crates) - ' 3.11

Source: John C. Fliginger, et al., (1969), Supplying U. S.
: Markets with Fregsh Winter Produce ~ Capabilities of
U. S. and Mexican Production  Areas, United States
Department of Agriculture, Economic Research
Service, Washington, D. C., p. 97.
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TABLE 8. CANTALOUPES: COST PER 80-~POUND CRATE OF
HARVESTING, PACKING AND SELLING F.O0.B.,

BY SELECTED LOCATIONS,

MEXICO AND TEXAS, 1968

) . Mexico Texas .
Item : (Sinaloa) (Rio Grande Valley)
Harvesting : ' . 5 .45 $1.06
Packing and Selling : 1.88 2.36
TOTAL HARVESTING, .
PACKING, SELLING . 2.33 3.42
Mexican Export Cost t
Nogales: .
Union and Association Dues °06a
U. 5. Import Duty , 1.58
U. 8. Customs and Other
Services : .04
Mexican Taxes, Duties,
and Services o712
Freight and Related Cost =~ 1.13
Labor, Materials and
Miscellaneous Expenses .08
TOTAL EXPORT COST 3.61
Sales Commission (U. S. b
Broker) .73
TOTAL EXPORT AND _
SELLING COST ‘ $4.34
Total F.0.B. Marketing Cost $6.67 $3.42

a 35 percent ad valorem at $4.50 per crate f.o.b. Nogales
b 8 percent of value in New York

Source: John C. Fliginger, et al., (1969), Supplying U. S.
' _ Markets with Fresh Wintexr Produce - Capabilities of
U. S. and Mexican Production Areas, United States
- Department of Agriculture, Economic Research
Service, Washington, D. C., p. 11l1.




TABLE 9. PER CAPITA CANTALOUPE CONSUMPTION
BY YEARS, 1950-68

Per Capita

, » , Consumption
Year : ' (Pounds)
1950 | 9.1
1951 | 8.9
1952 ‘ 8.6
1953 o o 9.2
1954 9.7
1955 h I 9.4
1956 9.0
1957 » 7.8
1958 - - 8.2
1959 | | 8.6
1960 ' 8.6
1961 8.5
1962 . T 8.5
1963 - o 8.7
1964 - | 8.2
1965 e e .
1966 I 7.3
1967 o | - 8.1~
1968 ' R 8.3
Average - S . 8.5

Source: United States Department'of Agriculture (1969),
Economic Research Service, The Vegetable
Situation, Washington, D. C., p. 17. '




TABLE 10,

SUPPLEMENTAL DATA

84 -

GNP Implicit
Price Index

Index of United
States Population

Per Capita
Disposable
Income .

Year 1958=100 1958=100 1958 Dollars
1950 78.3 87.2 1646
1951 g4.8 - 88.6 1657
1952 86.7 90.2 1678
1953 89.6 91.6 1726
1954 90.8 " 93.0 1714
1955 91.6 94.9 1795
1956 94.5 96.6 1839
1957 97.9 98.3 1844
1958 100.0 100.0 1831
1959 101.4 101.7 1881
1960 102.8" 103.3 1883
1961 103.7 105.1 1909
1962 104.7 106.7 1968
1963 105.8 108.3 2013
1964 107.0 109.9 2123
1965 108.8 111.3 2235
1966 111.6 - 112.6 2331
11967 114.8 .113.9 2399
1968 118.9 115.0 2374
1969 124.2 116.2 2507
Source: United States Government Printing Office (1970),,v

Economic Report of the President, Transmitted to

the Congress, Washington, D. C.
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TABLE 11. CONVERSION FACTORS FOR CONVERTING JUMBO
CANTALOUPE CRATES TO CARLOT EQUIVAIENTS,
1950-69

Number of 80 Pounds Crates Per .
Truck or Carlot Eguivalent

Year S United States Mexico
1950 | 310 290
1951 . 310 290
1952 - 310 290
1953 o 310 . 290
1954 o 310 - * 290
1955 | | 310 | 290
1956 - 310 290
1957 . . 310 290
1958 . : 310 290
1959 . . 310 290
1960 : | 400 385
1961 | 400 . 385
1962 400 ' 385.
1963 . 1400 - 385
1964 | 400 : 385
1965 | | | 400 385
1966 . 500 425
1967 | | 500 425
1968 o 500 425
199 500 425

Source: United States Department of Agriculture (1955-1968),
Consumer and Marketing Service, Fruit and Vegeta-
bles Divigion, Market News Branch, Fresh Fruit and
Vegetable Shipments by Commodities, States, Months,:
Washington, D. C., annual issues. -




ANALYSIS OF DEMAND OF ARTZONA.
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TABLE 12.
- CANTALOUPES FOR WEEKS 15 - 20
P, = by + b0+ b Qe+ boI
Week _ Constant Regression Coefficients
bO b'l b5 b7 R2 Ed .
15 9.52 ~.0048 -.0035 =-.0003 .61 ~-7.14
(.85) (.74) (.25)
16 o 8.30 -.0064 -.0045 .0008 .83 -2.94
' (6.34)% (1.73) (.75)
7 - 8.04 -.0058 -.0046 .0009 .71 -1.96
N ‘ (4.06)*% (2.36)* (.77)
18 7.84 -.0037 =-.0026 .0000 .43 -2.70
(2.26)* (1.41) (.04)
19 6.34 -.,0036 =.0026 .0003 .47 -3.13
S (2.71)* (1.35) (.00) N
20 6.25 ~.0043 -.0042 .0005 .69 -3.13.
(2.96)* (2.52)* (.55) - :

* gignificant at the 5 percent level.
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TABLE 13, ANALYSIS OF DEMAND FOR ARIZONA CANTALOUPES
USING U.S. AND MEXICO SPRING SHIPMENTS
WEEKS 15 - 20 '

PA = bd + b696 + b7I

Week " Constant Regression Coefficients

2
b, - b R Eg
15 9,25 ~.0041 ~.0003 .61 ~2.94
: (2.75)* (.23)
16 ' 7.95 -.0062 .0013 .82 -1.43
(6.95) % (1.43) _
17 7.30 ~.0054 .0013 U711 ~1.22
(5.16)* (1.63) -
18 7.35 ~.0032 .0002 .42 ~1.89
(2.96)* (.18)
19 6.08 ~.0033 .0005 .46 ~2.00
: (2.93) % (.51)
20  6.28 © ~.0042 .0005 .69 ~1.82

(3.72)* (-=71)

* Significant at the 5 percent level.
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TABLE 14. ANALYSIS OF DEMAND FOR SPRING
CANTALOUPES FROM ALL SOURCES

Py =L (Qgr Iy Wyseeunennnn W)
Variable Regression Coefficient ' wpu Valué'

0 - - .0051 , - 10.81%
i .0008 | o 2.48%
W, 2.3504 ﬁ 2.17%
W 1.3058 | 1.21
W, L7511 | .91
W, .0007 | .00
W - .0921 - a3
Wy ,2173_~ - - .36
Wi, .6728 1.16
Wy 1.0413 | - L.e7x
Wi, '1.3439 - 2.58%
W, 1.1620 - | 2.40%
W, .5269 1.19
W 4618  , L | 1.23
Wi, 4678 . o '1,395
Wy, .3876 116
Wy - L9412 . 2.74%
Vo m1,4Q77'5;' | o - 3.45%

rR? = .85 V»dof. - 138 VEd = -2.77

* Significant at the 5 pércent level.



TABLE 15. ANALYSIS OF DEMAND FOR SP.RIN_G

CANTATOUPES FROM MEXICO,
: 1964-69 A
Variable Regression Coefficient T Value
04 ~.0165 ~4 . A5%
0 ' .0066 1.09
0, ~.0389 ~1.93%
Q, ‘ .0258 1.60
T -.0014 - .97
R% = .44 d.f. = 39 = -5.88 "

* Significant at the 5 percent level.
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TABIE 10.
WEEKS FROM ARIZONA AND CALIFORNIA,
1963 - 68
Average - Predicted
‘ Shipment Price
" Week® (carlots) dollars/crate

2 1,200 10.61
3 1,800 8.94
4 1,901 8.54

5 1,524 7.85

6 1,348 7.84

7 1,312 7.63
8 1,489 7.20

9 1,406 7.46
10 1,629 7.08
11 1,670 6.57
12 1,526 5.81
13 1,225 5.77
14 943 5.52
15 882 5.65
‘16 760 5.78
17 482 5.98
18 369 5.87
19 248 6.17
20 191 5.50
21 58 4.45

* Week numbers used by Boles do not correspond to week
numbers used in this study. :
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TABLE 17. EARLY SUMMER (JULY) CANTALOUPE PRODUCTION
BY YEAR AND STATE

Other
S.C., Ga.,
Year Arizona Nev., etc. Total
1,000 cwt.
1953 ' 1320 760 - 2080
1954 826 - 715 . 1541
1955 368 806 1174
1956 330 611 941
1957 | 188 . 501 689
1958 525 754 ' 1279
1959 468 530 998
1960 - 218 , 561 : 679
1961 252 407 _ 659
1963 78 - 492 : 570
1964 69 ' 492 561
1965 | . 66 664 730
1966 94 - 552 646
1967 , 82 | 669 ' A 751
1968 120 3 686 | 806
1969 231 477 o 708
Averege ' D , | : f C
1960~69 A 135 538 673
Percent of ; ,
Total 20.1 - 79.9

Sources: United.States Department of Agriculture (1955-
1968), Agrlcultural Statistics, Washington, D. C.,
annual issues.

United States Department of Agriculture (1968~
1969), Statistical Reporting Service, Crop Report-
ing Board, Commercial Vegetables, Austin, Texas,
perlodlc releases.
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TABLE. 18. MID-SUMMER (AUGUST) . CANTALOUPE PRODUCTION
BY YEAR AND STATE '

Other
Ark., N.C., Del.,
I1i., Ind., N.M.,

Yeaxr >Califbrnia Texas Okla., Wash. Total
1,000 cwt.

1953 4490 950 . 1328 6768
1954 42098 222 1070 5590
1955 4464 204 ' 1258 5926
11956 4102 . 204 | 1191 5497
1958 5596 . 385 | 1129 7110
1959 5264 270 1051 6585
1960 5578 315 1222 7115
1961 6209 360 1124 6793

1962 . 6167 248 1127 ' 7542
1963 6192 288 1079 7559
1964 6121 325 956 7402
1965 5285 340 559 6184
1966 4989 296 504 5789
1967 5827 322, | 506 6655
1968 6966 264 ' 502 7732
1969 6714 262 ' 273 . 7249
Average : - : : o
1960-69 = 6005 302 : 785 . 7092

Percent of o ' _ »
Total 84.7 4.2 11.1

Source: United States Department of Agriculture (1955~ . .
1968), Agricultural Statistics, Washington, D. C.,
-annual issues. o L

United States Department of Agriculture (1968-
1969), Statistical Reporting Service, Crop Report-—
ing Board, Commercial Vegetables, Austin, Texas,
Periodic releases.
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TABLE 19. LATE SUMMER (SEPTEMBER) CANTALOUPE
PRODUCTION, 1953-69

Total All States

Year , . Colo., Kans., Mich., N.J.,
' : N.Y., Ohio, Oreg., Utah
1,000 cwt.
1953 o - - 1247
1954 o 1094
1955 o 1129
1956 S 11es
1957 - - 1150
1958 ' 1039
1959 . 1179
1960 | 1160
1961 . ! | 1165
1962 .« 7 1080
1963 - 1119
1964 | . 1066
1965 o | 791,
1966 - o . 851
1967 | - o 801
1968 . . o | 794
1969 - S | 566
' Average L ‘ :
1960-69 * - | 939

Sources: United States Department of Agriculture (1955~
1968), Agricultural Statistics, Washington, D. C.,
annual issues. , o

- United States Department of Agriculture (1968-
1969), Statistical Reporting Service, Crop Re-
porting Board, Commercial Vegetables, Austin,
Texas, perlodlc releases.




EARLY FALL (OCTOBER) CANTALOUPE PRODUCTION
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TABLE 20.

‘ BY YEAR AND STATE
Year Arizona California | Total
1961 126 126
1962 324 ' 324
.1963 242 242
1964 28 200 4 228
1965 68 216 -~ _ 284
1966 49 188 237
1967 54 _ 406 - 460
1968 40 322 362 .
1969 60 294 - 354
Sources& United States Department of Agriculture (l955¥

1968), Agricultural Statistics, Washington, D.

annual 1ssues,

United States Department of Agriculture (1968-

1969), Statistical Reporting Service, Crop re-
porting Board, Commercial Vegetables, Austln,
Texas, periodic releases.
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